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di seases, infections, I C.sl .t o and conditions that
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BACKGROUND OF THE | NVENTI ON Tunmor necrosis factor (TNF or

TNF-[err]) and | ynphotoxin (LT or TNF-[err]) are related cytokines that
share 40 per centThandpplicatiinds @ AontirRRGERMEPaR QFPAEIondPPAAPRFPLINNELL ND.

330: 602-603. These cytokines are rel eased mainly by macrophages, nonocytes
and nat ur a60/0ﬁ0ﬂﬁérﬁle¢|?§f>v€!@b¢ls6,llﬁ%esponse to broad i mune reactions.
Gorton and Galli (1990) Nature 346:274-276; and Dubravec et al. (1990)
Proc. Natl. Acad. Sci. USA 87:6758-6761. Although initially discovered as
agents induci ng henorrhagi c necpppip OF THEINVENTEON CYt oki nes have been
shown to have essential roles impoththe  TrductTrve and ef fector phases of
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spect rum of fects o vitro and tissues |pn vivo, including: (i)
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g‘é }DLX?ZtE ::)0 gﬁ@EnrxgﬁfbHQ BPﬁ&Gtﬁe@éd MEHAIARNbE FRRE Vell FASRGY RSkfates effective levels

of TNF. The invention further relates to methods of treatment of pathological conditions

caused or exacerbated by altered levels or activity of TNF such as inflammatory conditions
including autoimmune diseases, infections, septic shock, obesity, cachexia, and conditions that

are associated with decreased levels or activity of TNF such as cancer.

BACKGROUND OF THE INVENTION
Tumor necrosis factor (TNF or TNF-o) and lymphotoxin (LT or TNF-p) are related

cytokines that share 40 percent amino acid (AA) sequence homology. O1d.(1987) Nature
330:602-603. These cytokines are released mainly by macrophages, monocytes and natural
killer (NK) cells in response to broad immune reactions. Gorton and Galli (1990) Nature
346:274-276; and Dubravec et al. (1990) Proc. Natl. Acad. Sci. USA 87:6758-6761. Although
initially discovered as agents inducing hemorrhagic necrosis of tumors, these cytokines have
been shown to have essential roles in both the inductive and effector phases of immune

 reactions and inflammation. The two cytokines cause a broad spectrum of effects on cells in
vitro and tissues in vivo, including: (i) vascular thrombosis and tumor necrosis;

(ii) inflammation; (iii) activation of macrophages and neutrophils; (iv) leukocytosis;
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PCT/ US97/ 19930 (v) apoptosis; and (vi) shock. Beretz 'et al . 31990)
Bi or heol oW 9B20195- 460; Driscol | (1994) Exp. Lung Res. 2&CAMHIZIIW30
Ferrante (1992) Inmmunol. Ser. 57:417-436; Colstein et al. (1991) | nmunol .

Rev. 121:29-65; and van der Poll and Lowy (1995) Shock 3:1-12. For a
revi ew of t he mechani sm of action of TNF, see Massague (1996) Cell
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regions. Tartaglia and Goeddel (1992) I mmunol . ay 13: wever ,
t he recept 0870 KHeweyer,fthe ANF inkibitendpxanswnbiprovided protectibriagainst TNE el | ul ar

d i ns. ic et al. (1990), Cytqgkine 2:231-237. Due to thi
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known cel | ul ar %@"a’rne’gg% r%g%% ﬁ%ﬁhﬁl@ﬂbﬁ%ﬁéﬁ}@ﬁ%\éﬂ%ﬁg’?ﬁ cﬁggg{uli g%sugg%y
sever al gebaslingwpycifiealdy tor twoldistihct, @lthbighiidatdd, ghicopriéin glasmEﬁﬂﬁhﬁﬁﬂél rkbptéts
(1990) J. BI 8| Chem__265: 1531-1536; Shal aby et al. (1990) J. Exp. Med.
172: 1517- 1858° kRaand 25 kB35 and a5 TNESR rpsmeetivelynddoltmanneand Wellach (4287)

88: 9292- 92 L4id I I t . .
ar af - ver s hoiiol ESOUISs R (BB Vele B ke 38 BrcSn A £ SenSE RoRatomy in e
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Recent studies have shown that most of the known cellular TNF responses, including
. cytotoxicity and induction of several genes, may be attributed to p55 TNF-R activation.
Engelmann et al. (1990) J. Biol. Chem. 265:1531-1536; Shalaby et al. (1990) J. Exp. Med.
172:1517-1520; and Tartaglia et al. (1991) Proc. Natl. Acad. Sci, USA 88:9292-9296. In
addition, the p55 receptor controls early acute graft-versus-host disease. Speiser et al. (1997)
J. Immun. 158:5185-90. In contrast, information regarding the biological activities of p75
TNF-R is limited. This receptor shares some activities with p55 TNF-R and specifically
participates in regulating proliferation of and secretion of cytokines by T cells. Shalaby et al.
(1990); and Gehr et al. (1992) J. Immunol. 149:911-917. Both belong to an ever-increasing
family of membrane receptors including low-affinity nerve growth factor receptor (LNGF-R),
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PCT/ US97/ 2%8B0140 FAS antigen, CD27, CD30 (Ki-1), CD40 (gppermmpiidoXe 40. -
Cosman (1994) Stem Cells (Dayt.) 12:440-455; Meakin and Shooter (1992)
Trends Neurosci. 15:323-331; Gell et al. (1994) Euro. J. |nmunol.

24: 2563- 2566; Moller et al. (1994) Int. J. Cancer 57:371-377; Hi ntzen et

al. (1994) J. Inmunol. 152:1762-1773; Smith et al. (1993) Cell
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TNF- Rssi milidta@equs! (1994)8). gakhash 182: 1&752 1673199@}m8re9&1 (1@@33 @1%9@434&9360 USA
87:3127-3131. Expression of TNF-R on yrrp oi d and non-|ynphoid cells

may be up Eortodunmt-al.dd094x Bt ByBirahem. cB2Bf88rle8\40 and Baum et al(h9M) BAMBOeK i al

| i popol ysaﬁz QS{)%% {LPS) phorbol nyristate acetate (PMA, a protein Kkinase
Cactivato§ PY-euki n- 1 (IL-1), interferon-gamma (I FN-[err]) and IL-2.
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expressed extateléler sglonsr dpacddrdndth the pleiseesidbarivitied GISTNF bid RMYimot Nirhdh
equal ly high affinity. Brockhaus et al. (1990); and Loetscher et al. (1990)

J. Biol. chllmexpesss bayy levelsd24090 to 40:008ireaeptats/cell)sofdvashi TNEaRs simultanequskx es
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| munol . 6p4fl TydpBoidand nohaymphédidekls RaFD e'-lgi'ind do?\ﬁﬁ-rég%ﬁftﬁdlgy many differ entNF

bi ndi ng protelns (TNF-BP) weré originally i1dentified in't eseru urine
of febril ageyss, sachas, bmtedlai/hpumlgsanchdmdlee{hRS) fphbthad myrrstnn@eu:etalammm;apraaﬂ
even certajn he Ith%/ |nd|v er et al.
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gi.t ggig%gincﬁbngﬂﬂ afforre o el mainbra(nw&@émalﬁ%habﬁol@t arid theh Eﬂﬁ&)degﬂidkd or
recycled. Armitage (1994) Curr. Opin. Immunol. 6:407-413; and Fiers (1991) FEBS Lett.
285:199-212.
TNF binding proteins (TNF-BP) were originally identified in the serum and urine of
febrile patients, individuals with renal failure, cancer patients, and even certam healthy
individuals. Seckinger et al. (1988) J. Exp. Med. 167:1511-1516; Engelmann et al. (1989)
J. Biol. Chem. 264:11974-11980; Seckinger et al. (1989) J. Biol. Chem. 264:11966-11973;
Peetre et al. (1988) Eur. J. Haematol. 41:414-419; Olsson et al. (1989) Eur. J. Haematol.
42:270-275; Gatanaga et al. (1990a) Lymphokine Res. 9:225-229; and Gatanaga et al. (1990b)
- Proc. Natl. Acad. Sci USA 87:8781-8784. In fact, human brain and ovarian tumors produced
high serum levels of TNF-BP. Gatanaga et al. (1990a); and Gatanaga et al. (1990b). These
molecules were subsequently purified, characterized, and cloned by different laboratories.

Gatanaga et al. (1990b); Olsson et al. (1989); Schall et al. (1990) Cell 61:361-370; Nophar
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PCT/ US97/ 19930 et al. (1990) EMBO J. 9:3269-3278; H mmer et al. (1990)
DNA Cel | QicPdg/20940705- 715; Loetscher et al. (1990) Cell 61: 3p¢TaRSi19386
Smth et al. (1990) Science 248:1019-1023. These proteins have been
suggested for use in treating endotoxi c shock. Mdhler et al. (1993) J.

| mmunol . 151: 1548-1561; Porat et al. (1995) Crit. Care Med. 23:1080-1089;
Fisher et al. (1996) N Engl. J. Med. 334:1697-1702; Fenner (1995) Z
Rheunat ol . eb4dl. tLBBlO}LEMB@dd9 3269-627&IHm(rﬂ&941) alJ(19p0f B4 cm Biol. 19/705:2P3- 1326.
Human TNF- BP consi st, of 30 kDa and 40 proteins_ found to be identical to

the Nt edifergherstak S0 Glel O ldtited 15 ag# Sputh et (h90) Pioferre 24&4QE-102% v .
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i mrunoassay199®IN. dnght). Med. 33400697 2702; Fenned (1998)8 . RiBuinatdlSH: BSR4 65;1lard Fibet

R
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The bi ndi ngerefinalleatracellubar donains10fpSR, aanMB\ZNF-Rl, sespestbiebl, bl F0ED4 BeS£0 kDa
reactants _are not altered as a result_of con“%N%x rormation. At high nolar

rati os of JTWFEBR arethpsplsogemed solebiepdhand pAndNFaR; sespastively. Studiesofithese

t ent h [ TNF I t
PPvar cat mPRoraib Bl bebnTachianad e fhe R ity il seciibiRar SoNiHa antiud ke
Sci. USA Wﬁ@%ﬂ&ﬁﬁ@dle&%ﬁh@?&mﬁbﬂ@ recéérﬂ%éacﬁ%nnind HTSW'?;Qﬁnntauon by
21:2883-2886; A sson et al Haemat ol 1-9: "and Kohno et

al . (1990) impuwoassay.| Hellersd alS((l990)l$'7x0c WatBMdB%WSA 87 6151-6|15&;rfé&§’attnt No.

por  toni 11 9y 95 10 ER HRDIAT igFGRasRa efatn oS, C%"?ét P SO 11 oRgay structual
Kal i nkovi Clinfliesdaye USmtrated th%mrtﬂﬁler Erte hr mb]“?mzAr CE%' vano

et al. (1996) Arch. Surg. 131:434-437, Sur g.
129: 1330- 1®3ilecm$heemdplsnpanno%ngek1mérhmmman(mnnérqlal i(8983) Celivery

it i it e e e

o a1y Bt TS RIS f onEl Rrindriof AL mGUFRETSe JPOr R RE ot

activat ed krsoopitdnaht and hmvﬂmd&mm tpb&ﬁﬁinh"{wiltbrs BETNEA Pbivlbiiédl @btiity in

4 vitro as well as in vivo. Gatanaga et al. (1990b); Ashkenazi et al. (1991) Proc. Natl. Acad. Sci.
USA 88:10535-10539; Lesslaur et al. (1991) Eur. J. Immunol. 21:2883-2886; Olsson et al.
(1992) Eur. J. Haematol. 48:1-9; and Kohno et al. (1990) Proc. Natl. Acad Sci. USA
87:8331-8335.

Increased levels of TNF-R are also associated with clinical sepsis (septic peritonitis),
HIV-1 infection, and other inflammatory conditions. Kalinkovich et al. (1995) J. Interferon
and Cyto. Res. 15:749-757; Calvano et al. (1996) Arch. Surg. 131:434-437; and Ertel et al.
(1994) Arch. Surg. 129:1330-1337. Sepsis, and septic shock affect thousands of patients
every year and there is essentially no cure. This lethal syndrome is caused primarily by
lipopolysaccharides (LPS) of Gram-negative bacteria and superantigens of Gram-positive
~ bacteria. Clinical symptoms are initiated primarily by the release of endogenous mediators,

such as TNF, from activated lymphoid cells into the bloodstream. TNF induces production of
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gama- I nterferon, 1L-8, and IL-6. These cytokines, along w th other
factors, pronote the clinical synptonms of shock. Reconbi nant human sSTNF-R
Is currently being tested in clinical trials to block TNF/LT activity in
patients with septic shock and other conditions in which TNF and LT are

t hought to heagatéofjethexcytdlines/ echetinglL-1( dH8RA)-IRerferonNHL-B, anﬁdaﬁb Thése USA
89:4845-4849. Balb/¢ mce, the primary ani pal nodel, and rrultl
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i nprovenent in the clinical and histopathologic signs of Crohn's disease
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et al. (199%anlaaiigett A4Q952)Bur. J'Ph&rbﬁzcblf g27:1e9179f experimental autoi mune
encephal itis (EAE), an animal nodel of the human disease nultiple

sclerosis (M), ﬁt@mwﬁhem mBNE tRamelidreie the un’tewarqaef&mfsmlﬁ by trdatsmms evith
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Nei t her coa t t
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Sat al et . al al. (19993 $h&ikocR3%72 88meé improvement iRethe bﬁnljc@lrandfhls'fbjﬁtIQﬂ@gleS%ne Bfi s
bei ng testeij: i,n,treatnment o gzgt oxi ¢ shock. Nbohler et al 1994) Nature
370: 218- 220" YRBHE:P’&F?SSH’“%‘F"‘EFWF‘ ¥ deatmeny with aapsmﬁép%odaiﬁprwwteyU%é
use of peptggesy IhRlnm D Ah43046, %ﬁﬁe%xﬁ&lé‘ca?c{@gﬁ ﬁ(ﬁﬁﬁp%ﬁléﬁ; ci 99 9; van

conponent in the process "to prevent rece pat’ ént

- publ i cat i onHogwan@st 311 61997) S J. 33670, ZMOSWSQ&EéQaI (Yodm) Bdric@ﬁ3419‘ :521-4.

TNF- R aCtIVi s al so gostul ated to_be possible by binding of
98/ 20140 n the treatment of experimental autoimmune encephalitis (EAE), an ammal model of the

PCT/ US97/ 1930 dxse%se‘?ﬁﬂ}ﬂkgesilé&ééég g'éatﬁle% %thnltﬁlg tRefusm% protem pre\gents the

transduction 1 pduce
: disease and the accompanying demyelination, suggesting the possible use of this treatment in .

- MS patients. Klinkert et al. (1997) J. Neuroimmun. 72:163-8. Neither coagulatxon nor the
fibrinolytic system was affected by an anti-TNF antibody in a study of patients with sepsis or
. septic shock. Satal et al. (1996) Shock 6:233-7.

Regulation of TNF expression is being tested in treatment of endotoxic shock. Mohler
et al. (1994) Nature 370:218-220. Mod_ulation of TNF-R activity is also being approached by
. the use of peptides that bind intracellularly to the receptor or other component in the process
to prevent receptor shedding. PCT patent publications: WO 95/31544, WO 95/33051; and
WO 96/01642. Modulation of TNF-R activity is also postulated to be possible by binding of




Pat ent Application EP 568 925. VWhile |low | evel s of sTNF-R have

been iden%t(f)b 5{)1 L the sera of nornal individuals, hi gh | pygse@ysm been
found in the sera of patients with chronic |nflarmat|on i nfection, renal
failure and various fornms of cancer. Aderka et al. (1992) Lynphoki ne
Cytoki ne Res. 11:157- 159; dsson et al. (1993) Eur. Cytokine Netw.
4:169-180; Diez-Ruiz et al. (1995) Eur. . Haematol. 54:1-8; van Deuren
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New evidence has yielded information on cellular regulation of secreted cytokines.
The evidence indicates that cells release molecules which resemble or contain the binding site
of the specific membrane receptors. Massague and Pandiella (1993) Annu. Rev. Biochem.
62:515-541; and Rose-John and Heinrich (1994) Biochem. J. 300:281-29({ These soluble
forms specifically bind and, in the appropriate molar ratios, inactivate the cytokine by steric
inhibition. Therefore, this may be a general phénomenon responsible for the regulation of
cytokines and membrane antigens.

Notably, in addition to TNF-R, various types of membrane molecules have both
soluble and membrane forms, including (i) cytokine receptors, e.g., IL-1R, IL-2R, IL-4R,
IL-5R, IL-6R, IL-7R, IL-9R, granulocyte-colony stimulating factor-R (G-CSF-R),
granulocyte-macrophage-colony stimulating factor-R (GM-CSF-R), transforming growth
factor-B-R (TGFB-R), platelet-derived growth factor-R (PDGF-R), and epidermal growth
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factor-R (EG--R); (ii) growth factors, e.g., TNF- (pro-TNF-[err]), TG--a,
‘and .CSF- 1;w§i9§' gisgdhesi on nol ecul es, e.g., intracellul ar adpesius97/19930

nol ecul e-1 (I CAM 1/ CD54) and vascul ar cell nenbrane adhesi on nol ecul e
(VCAM |/ CD-106); (iv) TNF-R/ NGF-R superfamly, e.g., LNG-R, CD27, CD30,
and CD40; and (v) other nenbrane proteins, e.g. transferrin receptor, CD14
(receptor for LPS and LPS binding protein), CD16 (FcyRIIl), and CD23
(lowaffi n'fh&’tof—ch‘IGF)R);f(ﬂB gldfth -faéf&lspé.g.a’INF- gbro-mﬁ-%;) TEPLERGE CRFL];A72- 4T5;
Baran et al. (1988) J. Inmunol.  141:539-5467 Mbsley et al. (1989) Cell

59: 335- 348; (iileddhksiom moddcnles; 1 @90 intiEbEDidr adbesias holecul3Y ICANMv1/E1054) and vascular
(1989) J. Ex

051, Renauleapemprant sdiysionangieciikay fAveldaDl ofs (i ARFRNGem Sweiferily, e

Fuk t . - aTnD RTOR. i
i (1801) TRGE-RhY, oIt U Bl and €A mertab frofde e Minsipile SRl
(1991) Cel ICBT4 (Bbeptétor LPS2nd LPS indiap prdtd@H D U6 (FyRIL), andODD3 (low-affinity

268: 9621-9628; Khire et al. (1990) Febs. Lett. 272:69-72; Kriegler et al.
(1988) Cel |recersar foslgdd: Codotth atlal. {1990 Sctersa g4 (2993 Baranet alNdSSS) Admstpunol.
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146: 463- 471951; Rehauld ebar (1099PRyocBNatid4afd] S4i4USA805690a5694aFukwatagakt al( (199Q)
J. Leukoc. Biol, 52:323- 3'3%§A 8|7Hui zZinga et al. 1988%) Nat ure 333: 667-669;

and Al der sofrogt Natl. Aqado8ei AR 7061 Reingpepal. (199D roc. Natl. Acad. §6i UYdd o

studi es wi tgyp. i-?)b?- S ;s I ) . r .
mechani sms éhl%% ve ’H\SB ﬁgg%lrl%eutéi?'i(Q?Qfé{%ﬁtﬁgé%?é%ﬁ@sﬁgn CQ\P?:;) J. Biol
surface antChans268(9621:9628] KRire et 412(1950) Febs. Lém273169eT2) Krieghdr\et alp(1988)I Cell
nMRNAs | acki ng transnmenbrane and cytoplasm c regions [ i s responsi bl e

whi ch
for the prctRiéd-SerPaskiellelansMassaguer(1991)Brre. Natl Zzad) $cigfiSA 88:1726R7R0; Stsin et
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recept or s anQmaiibDe8821-428N2UWPardét ab fmbb&r.:vgsioﬁ’.r ChéR| 263 51 730RQG26; Lenbf et al.
i nvol ved in the production of soluble LNGF-R, TNF-R, 7, CD30, IL-1I
| L- 6R, TGF[(elBB?)E«r. Eoarmol 22A4IASS; Latka)et al. (1995) Am. NaPathal. 146:463-471;

tal |l oprotgj ' ] f | ncl udes,
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In vitro studies with various types of cells have revealed that there are two mechanisms
- involved in the production of soluble receptors and cell surface antigens. _E)ne involves
translation from alternatively spliced mRNAs lacking transmembrane and cytoplasmic
regions, which is responsible for the production of soluble IL-4R, IL-5R, IL-7R, IL-9R, G-
... CSF-R, and GM-CSF-R. Rose-John and Heinrich (1994); and Colotta et al. (1993). The other
*. mechanism involves proteolytic cleavage of the intact membrane receptors and antigens,
known as shedding. Proteolysis appears to be involved in the production of soluble LNGF-R,
TNF-R, CD27, CD30, IL-IR, IL-6R, TGFB-R, PDGF-R, and CD14 (Id.).
_ Matrix metalloproteinases (MMPs) are a family of enzymes that includes interstitial
- collagenase (MMP-1), 72 kDa and 92 kDa gelatinases (MMP-2 and MMP-9), stromelysins 1,

2 and 3, neutrophil collagenase, metalloelastase, matrilysin, and gelatinase A. These enzymes
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are secreted by cells within tissues and by infiltrating inflamuatory
cell.s. Cokf@odrotady. they are capabl e of degradi ng nost pfrARe/PLIH €i NS
in the extracellular matrix (ECM. MWPs di spl ay different
substrate specificities yet have several properties in common. They are
all zinc-containing enzynmes that require calciumfor activity. They are
secreted as zynogens and activated in situ, usually by release of an

i nhi bitory d sereted by celisowithindissuesand byiinfiltgting m’ﬂagimatoxsyscteﬁb n€ollestivelys theYhe
attached pro-piece is beljieved tg coordinate wt zinc_in the active

site of thexrpreRablaridegradingwpst of thapreteingig %@ﬂﬁ%@@a Ptk Mty .
Activation may bengece @h&%r@&i < a{z %@?x‘ﬁaﬁfa?&gﬁ%&'s%ﬁ%%%&ﬁés 15:187:#?&{.‘

generate active enzy ar-we e
MWP fanm |y Tiayeard all Ritkcicontaising eﬁmsrtﬁalreqmmwlmlmﬁfmy h¥heEXeisedretet fas
that provides two Zn-coordi nating histidine residues and a glutamc acid
resi due t hazymcgeommd ahsivetedpim sxtu,oxsualheb)c@msq/of an mhtbétorxmttnmaal pro-piece

exceptions, MWs, al so contai.n a henopexi n/ ronectin .danmain. functjan
of the  heSDRERPE sdEl & Srels it G o afaced B See Mo do cdorinate Wi e
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of studi es have | ngl cat eg that” MMPs are I n I'nvasi on” and

met ast asi s. Ad&ivatioh eiayife ansebﬂnpaiaed\hyaddiﬁeﬁal lptdtéélgr&dcre@v@ssﬂﬁswd‘@nafaesme
of MVWPs in human tunor ti ssues and serum from cancer patients. Positive

correl at i orenzyeags obloxver malegplar mmeﬁllmwnb@tﬁpé@gmﬂl’ ibylhawe aishethsi on

ot Cal ( 2oatSeyba ieldeonRRaNE b KO bl at prdPi P tw P8 Srain rithe
7:77-83; Lyresidués and a glGth®fd hciBireie st is }zfo@s@dékédﬂrﬁm'ﬂ-éﬁﬁe ch@aM¥icaite Wit ££901)

Cancer Res. 51:439-444; Bonfil etal. (1989)J. Natl. Cancerlnst.
81: 587- 594; exgeptionst MidBs alsq cogain a hemopewin/vitsonectin -dogwin. 4Bherfuntion ¢fthel | et

I 1993) Ca R 415-422 . MVPs hav t ed th
o | gnant | RETETBLLCRTPLS 4 RSOV ot Joar RERH SRCSE0e SEHarhidy® g,
prostate, skgﬁgcy 79@3pm7jareast ovaries and thyroid, as well as squanous

carci noma of the head and neck. Matrisian et al. (1991); Sato et al.
(1992); Levy et:Al van@tygﬁjs)udlwhtvbymdisatei that SAMPY 4@ $iyolvetiondumer invasion and

roposed rol e of MVPs | cer been |i dto tissue
P obor on ariiagsiet AEiber of methods Pags RFPIRPES F Aseest (oA PTEYPRRe ARMIAP St ho
fam | y of ?@W&% bt clclﬁ’&ﬂ' érﬁé”"sle&sltﬁ@dﬁ% atl% Shave Bebh tdund

TI MP- 2, at the aC|ve site access to
- substrat e MWeemMMPraslprlessmm andmmkordxmuma afld mietaptasiy inoditso, rasrwabll asdnth vivo
WO 98/ 20140

PCT/ US97/ 19%dmal models. pMﬁ%ﬁfl@g%% (189 betnob Made Sein3Q2:457-462r 349 etal (89 Bnce

bet t
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et al. (1991) Br. J. Rheumatol. 30:25-31; Wessner (1991) FASEB J.
5: 2145- 2154Camf ﬁeg|53m942-4947 and Powell et al. (1993) Cancer Res. 53:415-422. MMPs have

been associated with the malignant phenotype in a wide variety of human tissues, including

lung, prostate, stomach, colon, breast, ovaries and thyroid, as well as squamous carcinoma of
the head and neck. Matrisian et al. (1991); Sato et al. (1992); Levy et al. (1991); and Lyons et
al. (1991). To date, the proposed role of MMPs in cancer has been limited to tissue
remodeling in invasion and metastasis.
- The MMPs are inhibited by members of the family of tissue inhibitors of
- metalloproteinases (TIMPs, e.g., TIMP-1, TIMP-2, and TIMP-3), which bind at the active site

and block access to substrate. Matrix remodeling, which occurs during various normal and




(1992) Bioessays 14:455-463; Birkedal -Hansen et al. (1993) Crit. Rev. Oral
* Biol. and Mrslognoife 197-250; and Denhardt et al. (1993) J. Pheeiveseiioodther .

: 59:329-341. Recent studi es suggest that netall oproteases may be

i involved in the cleavage of both TNF-Rs, LNG--R, IL-6R, pro-TNF-Jerr],
VCAM |, and CD30 and are thereby responsi bI e for t he production of the
soluble forns. Crowe et al. (1995 J Exp. Med. 181:1205-1210; Mul | berg et
ioal. (1995) Jatholwgied Iproctbdes A¢Shdb 30 %; crﬂc@lrﬂu&[r@e éétv&ien attl ) WBS'lﬂ’ld]mhlbltmg
¢ | nmunol . 42: 41 8-424; Di Stefano et ‘al. (19 Neurosci . 13:2405-2414
Mbhl er et al TIMPsdEpr roviews ef M%armbemmb@aﬁ?%leéﬁméﬁr and Yéﬂsh)(lwﬂdne&”

(1908) 3. | g o Batctfblr fre. & A R oy R o 053028 Muph

. (1995) 63:75§- 35§I)Bﬂ‘yekﬁe%dd?&| 36: 2&3%63?.511%9?@95) PﬁSEBJb§2'1@§-Q?545"Mhﬁxsfaﬁr
- the cleavage of ‘pro-TNF-[err]. Gearing et a 1994): and Cearing et al.

© (1995) J. LeuRg) BzBe.swhys 14: 43575-2¥634-Blﬂédall-ﬂammet alo(i,99B)3€'a’r Rewf OsadrRiol oad Med.
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arthritis anpNFIRYINGE-R, IL-8R! ﬁrol-mg & AFCAM- @%&@B@Hﬂ&%t@é}&% R$pShsTIO£df
inrats. Elliott et al. (19975 . 'Rheumat ol ogy 36:589-93;" Maini et
al . (1997) Adlerpmdnoﬁomﬂ’iﬂiémluhhcfoﬂm | Cratweedtt ahl|(1995090Exp. Aed lSDdQ@S 1210;

both in viMiebeat A OWBRE ol ohss-IS 000 BeRA (90858 o1 drminol

~ A number Of M\@da -4, S REMNAYE ( Wﬂﬁﬁ&fosﬁgfk 865, M&ﬂéﬁ‘&%ﬂfﬁhﬁ?\kﬂéo

been suggeste for treating various pathologic indicdtions, inc
angi ogenesi s370:2i8-22(h Eearing ¢t al. (964 YINames 870:555-65 i MoGekhan et kle(mé):anBe
i nflammat ory_conditions; rheumatoid arthrjtis; cancer; corneal and skin

ul cers: car diOvndeiflaleen %‘é‘édé”@eﬁt”?’ﬁwn?feﬂ%&gﬁ%’)‘/@?%rﬁ‘@ Hagsencstal. (191) Int.

et s Uy RapEl b TR iR 2 ISRy sbigosR o bE BshGier s
676, and Naidleavage af%ro(m%) Gedritig-et dl. (M%df@sa?ﬁ@'e?ﬁﬁ(l%) S Werkbe. Biol

(1995) Cancer Res. 3629- 3633; vies et al
WO 9% P47 (7. In addition, levels of serum matrix metalloprotemase 1 and 3 in rheumatoid

L A A A gV

- 87:1546- 155Q1. KEenmab] 3@l6431§95Anﬁ TN Bntid¥aibs h&ggaﬂégeen“@s%d 1S NeppS F&Vek Y
et al. (1992) TibTech 10: 200-207. However, the ability to treat arthrltls

by i nhi bi mﬂmyma&pn iand thetagliteopirast eespersse hmmmadm chrosrtarihritid and/rhenanataid et

al. (1994) Aafr%hrxlms cases, “and to reverse endotoxin shock in rats. Elliott et al. (1997) Br. J. Rheumatology

36:589-93; Maini et al. (1997) Apmis 105:257-63; and Boillot et al. (1997) Crit. Care
Medicine 25:504-11. One MMP inhibitor, GM-6001, prevents the releas; of TNF both in
vitro and in vivo. Solorzano et al. (1997) Shock 7:427-31.
A number of MMP inhibitors have been described and the use thereof has also been

- suggested for treating various pathologic indications, including: angiogenesis; wound healing;
gum disease; skin disorders; keratoconus; inflammatory conditions; theumatoid arthritis;
cancer; corneal and skin ﬁlcers; cardiovascular disease; central nervous system disorders; and
diabetes. US Patent Nos. 5,268,384 and 5,270,326; PCT publications WO 94/22309, WO

- 95/09913, WO 90/11287, WO 90/14363; EP patents 211 077, 623 676; and Naito et al. (1994) -
Int. J. Cancer 58:730-735; Watson et al. (1995) Cancer Res. 55:3629-3633; Davies et al.
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37:1115-1 126. Bot h sol ubl e p55 and p75 TNF-R do not appear to be
gener at ed Wwopogppigpcessed nRNA, since only full |ength recepCousaRigdsthas -
been detected in human cells in vitro. Gatanaga et al. (1991).

Car boxyl -t erm nal sequenci ng ofthe human sol ubl e p55 TNF-R indicates that
a cleavage site may exist between Asn 172 and Val 173. @ullberg et al.
(1992) Eur. J. Cell. Biol. 58:307-312. This evidence is supported by the
findi ng thatl9pBnGancENReRR 53vA08M7-2008; Btdvat@l@ﬂShAdv&anE&@mea?agu&/éIS 2938301@81&::1@&
rel eased as effectivel ive TNF-R 0 | 1's transduc

CDNA of hungal (RO At Ge'?vgr st J7: 15(4:691@9 C%\yay es&léb?%ﬁé i féxppéfqdr 6?2 649-

fecept or 1 ol 8 Dpcperky el a8 PRl IR0 Bz Hobfer 388 Wl Qe Rty
when  t r ansgiyaeng\nhhixcbiallofrofids@hab deenldifesfontdi cxnn@ﬁﬁre@ap eE09ay Wytht BERheum.

extracel lular domain but not the cytoplasm c domain. (1d) sTNF-R sheddi ng
is not affedT:étldYyi2bexanet hasone, gold sodiumthionalate, or prostaglandin

E2. Seitz et al._(1997) J. 24:1471-6.  Col l ectively, th
data support t heBééthle PTG ANE PR ROLATE 10 S EEReBP 00 BISeSrL.
cl eavage of ,ggylr Qﬁé’th%&pt r mRNA hFRI:t_:E é’cé&ecpﬁx ngﬂglll%‘i}%ﬁz‘grol fy

and char acterl z€ 't he prot ease”t hat eaves resu

generati on Ghtagdgdetfl. (m)pmarﬁdxgatdrminaaw;ueﬁangaferelbmtanqahmfe P35 ENF-R
proteinase ~w Il reveal the role of sTNF-Rin host-tumor interactions and

i n t r eat menindisetes dhat 6 glanvage siteoney waﬁ@t‘ﬁm&wmde%daabﬁugéexwtmﬁ 992)

ol ai wod or oblh i €8 RE 380" B R s bpor Dty Mt e BraRini " K
reveal s t hajyith feymuBkioh at ASn TH-aill VAN B WaYndifeldadas eﬁa&wéglaasq{anae TNT"Ron

affinity colum during protein purification. Thus, the nature

prot ei n andCOSs1 oplis tmdducemﬁn@ﬁﬁdﬁémmm y@ullbment ad) (118921)61{131@

In spite of rous advan nedl e can r.ema

second | eadPBPEERIT TS BLLN R ADGIRS! EpReEBE Rt Al SEDOLET: RIS FhHRe e dhs e
nations, T oMY r&@fRBtor fors4ForR Hanftitited CI0S-1 Céifs. Qﬁosﬁl%ﬂﬁ relddsB 4TNFOR @lerd WHES
of cllnlcal care, such as surgical resection, radiotherapy

10 VO 8aisdddetDwith cDNA of human p55 TNF-R which expresses only the extracellular domain
PCT/ US97/ 19930 d chenot her , _have signifjcant _fai rates,
especi al | y Pmatye yoRlsERe dopgain. (03 STREF she I@s@n%e@afa%‘;e framettisee,
tunor is U”g&lﬁ% Vﬁuoxﬂélaéée&gm&gglﬁn&ﬁ%f 'SeiiZ €t ngl B%Fb @24 1486,
ori gi nal e and/or netasta en 1 n cancers s reast ncer

wher e t he nOblledtively, thesatistalsappatethe eonegt tlﬁumﬁasimmmmerpmhiced)by pitécdption
early detection of the cancerous cells. The etiology, diagnosis and
abl ation of cleayrgeof membrane INER prtteinocus for medi cal research and

It would be useful to purify and characterize the protease that cleaves TNF-R and

results in the generation of STNF-R. The purification and characterization of this proteinase
“will reveal the role of STNF-R in host-tumor interactions and in treatment-:)f pathogenic
conditions mediated or exacerbated by TNF. Although claims have been made to the TRRE
(EP 657 536), analysis of the claimed protein sequences given by BLAST Protein Sequence
- Homology Search reveals that they match the TNF-R. This may be due to the use of a TNF-R
affinity column during protein purification. Thus, the nature of the protein and its DNA and
. AA sequences have not yet been elucidated.
In spite of numerous advances in medical research, cancer remains the second leading
cause of death in the United States. In the industrialized nations, roughly one in five persons

will die of cancer. Traditional modes of clinical care, such as surgical resection, radiotherapy
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devel opnent . Neopl asia resulting in benign tunors can usually be
conp! et el yyweydspdiday renoving the mass surgically. If a turrorbssoapsss :
mal i gnant, as mani fested by invasion of surrounding tissue, it becones
much nmore difficult to eradicate. Once a malignant tunor netastasizes, it
IS much less likely to be eradicated. E The three maj or cancers,
in terns of norbidity and nortality, are colon, breast and | ung. New
surgi cal pr ggeehtneRthéthp e havd sighificeAsRblwRthies, \e8pedidllyefol S6liCRiRs. CPARRE occurs

| npr oved screeni ng nethods increase the detection of breast cancer,

al | owi ng eaeitherbecduse thedpijiad unords untespanspig, o basgussand cequrrenerduestoiregrgwtly at
refractory to treatnent. - | udi ng basal, ce]Jl carcinoma, there are
over one. i H16 GIERL e BAar BetastasRSe SR n CARRBR SO a1 gt raast Waele hE ST
and cancer L ' '

count ry. 1 nifE S ctreSld, SR BB R CoriBh e boieARY HercHidn UORE concefub sl The
I ung, st ogtislogy, liggmbis agdlablativg of vaicefreehaitt £ certeal ey ifor, meédichl réseaichtaad
nunber of new cases per year is over 6 mllion. Only about half the
nunber of pdeyslepmens. devel op cancer die of it. Mel anoma is one of

rodal rese e Negbfiptiuing behign wlierd Bt SriiRe o Smmetty o b2 Rtdyite the
in incr eaﬁﬁeﬂge&gggfrﬁcm timio? BLadrbsahAigaht) a§ fRHIfAedBIHRAEEH pﬂelg'rogl)rlxding

exposure. In't y di sease phases, nelanoma Is characteriz
proliferati tissugi it bheomkesrmatch mprediffiailt toeradicats, Onds £ maligremb morunetestasizes, it is

adj acent tissue ang, netastasizes wdely. Once it has netastasized, it is
often i mag;gﬁﬁ«psg?@cgﬁrég%e,eﬁgﬁ@tqwd is consequently fatal. Worl dwi de,
70,000 patients i L 14 seel %% g

responsi bl e for ?g%rg%gg{eégorteﬁﬂgggt ssééf\g%&g‘é‘g? aﬁq e aﬁﬂf’mafrelt%déﬁx,&%agtez}nd
Soci ety projhagl Névnsirglenl piveedited off &R indresetl safvivll edty fokcolsirdancan Smipkdvedbe
di agnosed wi th nel anoma. Neur obl astoma is a highly malignant tunor
occurring dsererring miethady ingrepse dhg detectioniof Pressicaneste allawing catkier, dess agaressive j t
Is the nost ,comonR retroperitoneal tunos in children WO 98/ 20140
peTi USo7) 108 R Lk e et et Pty I MR, i despr ead

i nvol venrent of | wxRludifdasal dellM@foindiRi there atddi@r oA chillidh mew cal¥ii dfRahde® per
primary tunor is resolvable by resection, the recurrence rate is hi gh

Smal | cel | [yeargnéhsmPuited Statdsalongsandeancenasacunisiforfoast mha#?mmimgdﬁﬂnmaméar
| ung cancer._ ,and account,s for,20-25% o w cases of |ung cancer.

Approx mat ey HROSRETC 8 e P 355 Fhalsh edi O Ramenos SABdet B of e

© primary t Umgfonia2h JSER% Aol on/FeRARO R erld cerviX| QR thStfot Yumbef of fevk EdskOPELeRY
W de-spread netastasis. The nedi'an survival tinme at diagnosis 1s

appr oxi nat eligjover $enillionni ©hlyabout/keedf the mumbendf peapke who Beveldp cancer die of it.

Melanoma is one of the human diseases for which there is an acute need of new

therapeutic modalities. It is a particularly aggressive form of skin cancer,,}and occurs in
- increased frequency in individuals with regular unguarded sun exposure. in the early disease
phases, melanoma is characterized by proliferation at the dermal-epidermal junction, which
soon invades adjacent tissue and metastasizes widely. Once it has metastasized, it is often |
- impossible to extirpate and is consequently fatal. Worldwide, 70,000 patients are diagnosed
: annually with melanoma and it is responsible for 25,000 reported deaths each year, The
- American Cancer Society projects that by the year 2000, 1 out of every 75 Americans will be
- diagnosed with melanoma.
| Neuroblastoma is a highly malignant tamor occurring during infancy and early

childhood. Except for Wilm’s tumor, it is the most common retroperitoneal tumor in children.
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Breast cancer is one of the nost conmmon cancers and is the third | eadi ng
cause of wdeghéabrom cancers in the United States with an romasb7/19980 dence
of about 182,000 new cases and nearly 50,000 deaths. In the industrial
nati ons, approximtely one in eight wonen can expect to devel op breast
cancer. The nortality rate for breast cancer has remai ned unchanged si nce
1930. It has increased an average of 0.2% per year, but decreased in wonen
under 65 Vhiatemorf magstatiyessearlyy with yddespréad 38vghesmemns af lyniplebades,lavey, hata
suggest that breast cancer, . rtality is beginning to decrease, probably
as a resul tlugg mﬁ&%%a%%gggwa& YRR iF FesRkfable b RSP Lot A UG 2ale 1
situ. See e , Marchant (1994) Contenporary Managenent of Breast D sease
['1: Breast ncer, In: Cbstetrics and Gynecology Cinics of North Anerica
21: 555- 560; affhallekliling cahB&33 tHeansst mabignmt. and Fasteh GrobiB® form of lung cancer
Non- Hodgki n's B cell |ynphomas are cancers of the inmmune systemthat are
expected tanddccpims frAr25% efnewgases of bowg qanesre Approximately ¢h00Qensss arees i n

1996. These cance(ris r di verse Wit h r.espect ta pro f)sis and treatnent,
and are genGpERssd i Redy. sy eyery eas. Jhe pemary;fuseor iy peperally reRReTRg A sur vi val
of the |Oméiengftﬁgﬁp}‘,%u@is@oﬁ@@é@bf‘%&ngﬁ?ﬁo %@ﬁétaﬂg.a‘#ﬁe xcfrsﬁrv#'l\tE‘YiﬁxerﬂﬂCh

| ower |ife expectancy. Virtually -all gkin's B ce ynphonas are

i ncur abl e. &legnaisignappresimdtelydnyddadeith as yesmngutvivalsateafs-10%r eased
approxi mately 7% annually over _the past decade, with 52,700 new di agnoses

estimated for 19Becastgaaceris pagefthe smoshcrmmensanders and is he third deadingrause of
| ' ) . o .
P Y he T (e HBBLOREYS bl e nite StatB ot Ed RERA iR of abous 182,006 p8R ek

combi nat i onad #idarlgt30000tdeathis TBthe Jindidtteal Begens] )irogichatdly ofi®iPeifiRti@nby can
highly lethal cancers. Mst notable anong these are Hodgkin's |ynphoma, .
testicul ar ©eeklo deyplepibirast eanpernel heanertality mie fasbresst eancelhns semeine urchenged

(ifz child h\?\%g%?':%{)z §¥ﬁ£sailrlcr%];sehr5% arxrfgrrage sPHas pe%‘ayrcl,gre,'\ bt decreased in women under

PCT/ US97/ 1988 9ears of a2y ah MeRPROTIOSY% BEPYEAR! PrlihiAsty 8fa¥sufest Mafbreast cancer
radi ot herapy enabl es a 'l arge proporti on of patienfts to recover.

Current net modslipfis begioeingite dedreasa; prabably a$ argsultlof imucased tliagnoses of Boaligedy
removes the di seased tissue, radi othera shrj solid t rs and

chenot her ap§H¢FT 1% FPEPTAPS 4 it d?eﬁ_ﬁ’g"%"l%é‘.‘t @%&E@%ﬂ%@%‘ﬂ?ﬁ?@fewt
resul ts in DIRRICAVSBRAACHREES bl DbstediSONRI GFRLslozs (§infes of NOPHIIndrfe 1g§§5u.de

the use of potentially effecfive drugs. Moreover, cancers often devel op
resi stance $60;@hé Gvidicr @P23)X Cancer Sgpspl. 71:1480-148%Recent |y, a nmethod of in

situ treatnent o& c% S,, &arbi culgrl ancreas, _has been shown to be
ef ficaci ous. Thel\Bt T &1 SrddvRps %%eaﬂmm F VREHBE SYLem it precypected
(MR bet wﬁﬁgﬁ& gg%lﬁglﬁ%até&%&%o AL n b UG RRGEAY 1968°Fntst MAOGY hRS

and a donor’'s
" diverse with respect to prognosis and treatment, and are generally classified into one of three |

grades. The median survival of the lowest grade is 6.6 years and the high;r grade cancers
~ have much lower life expectancy. Virtually all non-Hodgkin’s B cell lymphomas are
incurable. New diagnoses of non-Hodgkins lymphomas have increased approximately 7%
annually over the past decade, with 52,700 new diagnoses estimated for 1996. The increase is
due in part to the increasing prevalence of lymphomas in the AIDS patient population.
In spite of the difficulties, effective cures using anticancer drugs (alone or in
| combination with other treatments) have been devised for some formerly highly lethal cancers.
- Most notable among these are Hodgkin’s lymphoma, testicular cancer, choriocarcinoma, and

some leukemias and other cancers of childhood. For several of the more common cancers,
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| ynphocytes and adm nistering the MLR directly to the tunor. This nmethod is
descri bedwomﬁ«{ ully, for exanple, in WO 93/20186 and JP §29R/8d47fne3d n t he

case of large solid tunors, adm nistration of the MLR is preceded by
resection of the tunor. Li ke cancers, weight problens are al so
associated wwth TNF. TNF is linked to the three factors contributing to
body wei ght control: intake, expenditure, and storage of energy.

Adm ni st r atda@ly ddgndkish@iprdpifat®@surkérylor 16l radicthgtapy ehablesoriarge plegortiasef i n
food i nt ake. y Rogt hvvelmlyp(?g%) I%%ry J. Qoesity 1@3:1898- S101; Arbos et al.

(1992) Ml .pabehis to Bicovérem 112: 53- 59; Fargeas et al. (1993)

o0, Fanis 17157 alRrad ol S SeShaaR Shafb t e swsd i e
aiff - . : )
| et easé&?s%&,sggifokh%nﬁggm @;@_&@ d Gf¥nothelby KRY rAANG divil

roles in both extrene normal 1ti1I'ds 1 n rrts”activity

may | ead t ccefibeShemothebapygizspdrticulins re3uhslinciimerous sids effects, lin bbRe oo séviete
effect, cachexia. Argiles et al. (1997) EASEB J. 11:743-751.
Cachexi a i ssneughtn pigrlude theusgiof ppisatialleefdecaive Wregss ddorgower, cancers gifien dryelop

weakness, anem S h?ni a._and | oss of body |ipid stores and skel et al

nmuscl e protrgflﬁt%nﬁos‘:%f{ne? z%}:f""f‘lﬁﬁgmgéit:corrpani es burns, trauma, tnfection,

and neopl astic dRS&éﬁﬁg,Sa nil\e/bﬁilaawgllﬁriﬁua{matﬁkﬁﬁaf)caﬁaéw,- partifﬁ?%i'ly iHcfeas, diad béer3 0
;o an

1, Argiles et al. (1988) : . Biochem 81:3-17; iwara et al.
(1994) J. Shoymn tobeefficasitus2 The aRthoiNEvelves enetting aromixedrlgmphecyde¢ redction (MDR)

B Clo7) tsivesitibeson ot pares's) bertpiend By mahocy e denana sllggencts
| mrunol . 24 . TG iRk i : _
vvoungoheal |4l gl ﬁ )gtgsrruatfl nderhlﬁoge} goﬁ@?élﬁggr?g?}l %{}g‘ﬁh&g&;ﬁm% %g-{?)ﬂﬁi%%@nﬁéﬁi

13 Von8#t (13 4dr example, in WO 93/20186 and JP 62096426. In the case of large solid tumors,
PCT/ US97/19930, . . J. Pathol. 149:195-204. In septicem a (the invasion of
bacteri a i radsuipiptration gftheMERyis precedpd resertion @ thsdumogoncent r at i ons may

i se TNF | evel sy, | ' t . . 5 '
050 869- 871 Tr Ak VARt G Bee a1 e RheBlert st IR IS ARE 1q he
(1988) New thfed factdrs didekibulihg 'td 8dy weiht coMrdlNtdkrOenditurk vhd sBragedf sMeidye

adi pose tissue is caused the decreased activity of lipoprotein |ipase
(LPL) ; TNF Adudnistration afither THF of IL i, for examplerindupes & decsease in fopddsgke. Ar ch.

245: 765 760 OBHEU T I 1 a7 Sk BiorS s ot (89 408 S e p:53-
(1967) ' 3. s6ialgeabA (1203) BAMRohAMIog) 04 BTOIIRE Do SelkebBEEN o FIOOHE B, )

256: 1055- 1058. Fat tissue loss is al SO associated with an increase in
| i pase act idiRhysiah@66RiMi1+5748; S¢hwartmss ab (192 Aok PhysiaINE69:B949-967 dndkQlfT

L o oA S Pkl S O by EARF I 50 i
Di abet ol 09I @eight problems. Abnormalities in its activity may lead to obesity; changes in its production -
result in the opposite effect, cachexia. Argilés etal. (1997) FASEB J. 1 1:’;43-75 1.

Cachexia is pathological weight loss generally associated with anorexia, weakness,
anemia, asthenia, and loss of body lipid stores and skeletal muscle protein. This state often
accompanies burns, trauma, infection, and neoplastic diseases. Lawson et al. (1982) 4Annu.
Rev. Nutr. 2:277-301; Argilés et al. (1988) Mol. Cell. Biochem. 81:3-17; and Ogiwara et al.

- (1994) J. Surg. Oncol. 57:129-133. TNF concentrations are elevated in many patients with
~ cachexia. Scuderi et al. (1986) Lancet 2:1364-65; Grau et al. (1987) Science 237:1210-1212;
and Waage et al. (1986) Scand. J. Immunol. 24:739-743. TNF inhibits collagen alpba I gene

expression and wound healing in a murine model of cachexia. Buck et al. (1996) Am.
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38:764-771. TNF nmedi ates hypertriglyceri daem a associ ated with cachexi a.
Dessi et woosn0146995) Br. J. Cancer 72:1138-43. TNF al so pardiosqapes i n
the protein wasting, |oss of skeletal nmuscl e and | oss of nitrogen
associated with cachexia. Costelli et al. (1993) J. din. Invest.
92:2783-2789; Flores et al. (1989) J. din. Invest. 83:1614-1622; Goodman
(1991) Am J. Physiol. 260:E727-730; Zamr et al. (1992) Arch Surg

127: 170- 174; phinoy au9:195-204. I ¢mia Ghd\NavhsiofCafisRterialififo. théBidodStehad4- 1339;
and Garcia-Martinez et al. (1993) FEBSLett. 323: 211- 214. TNF has.

addi t i onal inaredsed entatoxinson¢antrationsay tais¢ TNF develsnerpsingsashexisr Beusler gt aly
nonshi veri noge ' ' own adj Ll Ssu whi .has an
oFovat oa 1 SEH SHERILERRS-B7 rand, o ol REBEn ol 33b 3644 B AE .

Rot hwel | ) it ¥. i S s hBL [ : . '
Vot ab. . Res T W ek LMER 31X 134]- 406 Dysih bach kAN osE of HitcizAiosd nbdae
73: 1625- 168avsed bfthédecredssd atredty ofilipoproaeindipase (Ldh); TN lowerd épeantieity of thipe

1) diabetes. Hotam sligil et al_. (1995;3_ J. adin._lnvest. 95:2409-2415;
Arner ( 1996¥2iepRieasct al\P3G) Areh: Rigchenn diopdpis.cepd FAdn745; Carnelius gbal) (188B)

(i oon e pioihh TEHR @80, rded 308) 1ogt) S bl g8 S0 7380  Sern e 8y

how TNF nedi BiogsChdie 26E839018398{ LRIk vanS bt ADEISBBY BioHerk. AL 168:1055-1088. Fdtamsue
functional simlarities to those of leptin, which has been proposed to be

an "adi postess i¢ also Zsrenigtes: with an {negss irNipa_sc ectivity andsnhibitionrifiglidops transpatt;
§73:25- 1. NS Aolinked 1 Gt shSE chandtKaakBpietal (194 T Blockem. 331-338;
14 WR R RPHAD. (1992) %{1@§rig%o y 130:10-16; and Hauner et al, (1995) Diabetologia

PCT/ US97/ 195 secret’e cytes ah an travel "fo the braih. TNF
adm ni st r aBBdi641H0 TNE meadiateshypertriplycaddeeninassbeiated atithnepcheps.i Pessi et al.

concentrations., Gunfeld et _al. (1996) J. d.in. lpvest. 97:2152- 57. IS
possi bl e t&l%éaé%%@m&%&ﬂ%wﬁpi‘{ﬂ’)&r\wawv@p&% Iy Qrcttsmmne&dﬁmés&elm#
can be congj . | ' ' - e 1ol .

parti ci pat ?&%re?%gq?%e ﬁléigﬁéprfrlea% %%é%wﬁ E% | %ﬁ%@%&%gpﬁyg??ﬁ??nﬁs’g%gﬁﬁ er
about the 923783F780/Elogék @@EXI%?UBCQH. Heaat83:1614pr62RaGbydiaan (11991 P s
excessive energy intake and is able to stinulate ther rm(genesi s either

d b
directly or Bpsielc 6hETAG Ta0igrminet lc(1950) drdhy Swmi2 T CA Lo Inyeraet Hog99)
ti i1 Lyl L PRV S8, P | V4 th
expr st on ol aPr Gt It DS R SA BB ERD: RSt dF bl (1N SEBRERC"

t he adi pocgps:211inig. contributing to the mai ntenance (but not i ncr eased
fat deposition) of the adi pose tissue nmass. |In cachexia, however, the

situation is  diYF basadditionah rglatedrroteacitiis invel velNg thyymggenesis: partiedlalyphages

(25 @ 1 oo oo Bt Bl Ol in ABLESHL 0N 2L 20BAT)L ShRHESS o AcHIOE RSP

' cachexia. Nicholls (1983) Biosci. Rep. 3:431-441; Rothwell (1993) Int. J. Obesity 17:898-
S101; Bianchi et al. (1989) Horm. Metab. Res. 21:11; and Oudart et al. (1955) Can. J. Physiol.
Pharmacol. 73:1625-1631. TNF has also been implicated in non-insulin-dependent (type II)
diabetes. Hotamisligil et al. (1995) J. Clin. Invest. 95:2409-2415; Arner (1996) Diabetes
Metab. 13:S85-S86; Spiegelman et al. (1993) Cell 73:625-627; Saghizadeh et al. (1996)
J. Clin. Invest. 97:1111-16; and Hofmann et al. (1994) Endocrinology 134:264-270.
These data help explain how TNF mediates the opposite effects of obesity and cachexia. TNF

has functional similarities to those of leptin, which has been proposed to be an “adipostat.”
- Zhang et al. (1994) Nature 372:425-432; Phillips et al. (1996) Nature Genet. 13:18-19; and
Madej et al. (1995) FEBS Lett. 373:13-18. Like leptin, for example, TNF is expressed and
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di ssolution. However, it represents a pathological state where there is an
excess of (he mﬂ?' ecules that informthe brain that adi posecihfisyeseeds -
di ssol uti on. %le wo situations can t hus be reconciled: in cachexia there
i s a pathol ogi cal overproduction of TNF; in obesity, the physi ol ogi cal
action of TNF as a signal to control food intake and energy expenditure is
inpaired. Argiles et al. (1997). FASEBJ. 11:743-751.

SUMVARY  OF SLHEddNEIpdebktes and can travélfo MR ANIEAGAHIASEER a6 FERS id &S of
a substantially purified protein having tunor necrosis factor receptor
(TNFR) r el dacicasy incaypulating leptinicontentratiensre@runifRiet Ah@ 996y Ht@im Ivast. BE2152-

ified b . et hod k n_th b, f bl d | bed | h
Eampl o5 beTlot SHPSBRE AHEHE e P FaPAREST TNV RRSYERTY PO P50 A Nirpan be
t 9 i i . . i 3
pol yacry! anisaeta opBE My el Uiinidg Rolk R N REAREG e Bt T bac

t he presentmedhafizhd ®at infditns halamicdentdr aboitihe satebf Wmmigy degot.
DL-NL-GAQAT-1-T-NL-P (SEQIDNO1); GL-DE-T-QNL-1-T-V-P- ‘Y.% EQ
| D NO 2); dtprakablyreognierasta\exicessi G- qrefgSEQakp andisgble to spmulate thermpgenesis either

AL F. - L. ey o by eéssing Sympelencgctivigisati T aFlkgsed by adipose tisue wil also

L- D Y- @ E/ TaSiXaS 180 Rrd- A | DN T ez ey bere iy Se
Noe) © L TR R, SR R et e R Pl P By
98/ 20140  GLUTH4, and inhibit lipogenesis in the adipocyte, thus contributing to the maintenance (but not

PCT/ US97/ 19930 NO 10);. K- L-L-E-L-N-V-V-A (SEQID.NO 1 1); L.
V/ 1 - T- D- M \ingregsed fit dspsition) of thgadipose tigsue mase.i i caghexia. demeven the sitwation isci d

resi due; L- 2 == E- - : [ K- E- Al -4 - A- K- | -
(St 115 no e R BB SO kg bl &Rt o Tndispla e
i nvention, inRetidh#sd contfibutefto adrdxed, Thdtedsed hetmdaeRRls, il Alipdsatiswei ght  of

about 60 kDa on SDS-PAGE. |n another enbodinment, the TRRE has internal
am no aci d disspltione Hawevsr,lit rgpresentsapathologi¢al statewher theggd areExqess ofthe

L-A-E-D Y-L-S G L- B GR (,SE r 16).; _and/ or .. . e s

71 Vi L o el ik nforsh Beloriin cogd abingsi s oo issplptian The tygygiuations can

contai ni ng thizsbe Abhdiledy iR E:&‘ch’ékﬁt%&’é%ﬁ?é’tﬁ&%@ié&yo{ré}ﬁrddﬁc\!tﬁm {CINF; in obesity, e
i nvention further enconpasses nmethods of treating a di sease associated with

al tered | evpliysiodogical action 0£END as asignal tocromirel foolddntake andrénergreexpedditineds ude

the steps of adpinisterin f. . TRRE.sufficient to indirectly

noder at e or%&ﬁ&‘a&glﬁ%(?éf‘ﬁK@Pgsgbp%ﬁBgu%ﬁBHggﬁosi s factor. The
- invention |ikew se enconpasses nethods of treating a di sease associ at ed
with elevated |evels of soluble TNF-R The nethod includes adm nistering
an anount of an inhibitor of SEREVEAR¥OF THEJINMENTION the | evel s of
sol ubl e TNF-R. ) The invention al sQ_enconpasses et hods ,of dj aghosi ng
a di sease associ MRGHVERtN encoppassss compatitionsofpranbstantiaily, puiticd nsefein Faving a

bi ol ogi ¢ al SRR hEcrbES ﬂc@oﬁ%&ép‘?&l (;I'I\fﬁ%%femﬂg enzymatic activity, termed TRRE. The
: protein can be purified by any method known in the art, preferably as described in the

examples below. In one embodiment, the TRRE in its native form has an apparent molecular
| weight of about 120 kDa on sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-
PAGE). In another embodiment of the present invention, the TRRE has internal amino acid
- sequences of: D-L-N-L-G-A-Q-A-T-I-T-N-L-P (SEQ ID NO:1); G-L-D-E-T-Q-N-L-I-T-V-P-
- .- Y (SEQ ID NO:2); S-E-R-W-P-Q-M-A-N-K-V-S-R (SEQ ID NO:3); I-V-V-T-K (SEQ ID
NO:4); E-F-P-H/S-P-V-D-A-A-T-R (SEQ ID NO:5); A-L-F-E-L-I-Y-E-L-L-L/E-A-Y-I-I/N-
V-L (SEQ ID NO:6); L-D-Y-Q-E/T-S-Y-S-A-A-V-A-R (SEQ ID NO:7); L-A-L-Q/I-E-S-P-
S/P (SEQ ID NO:8); L-F-L-K-N-T-G-L-A-R (SEQ 1D NO:9); M-A-L-Q-K-G-D-R (SEQ ID
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activity of TRRE in the sanple and conparing the neasured activity to the
TRRE acti wwdys/@dia® control biological sanple. Excess TRRE pgtisbiibeso
conpared to control is indicative of the presence of a disease state
associated with elevated | evel s of TRRE. The invention further
enconpasses nethods of treating a di sease associated with decreased | evels
of tunor necrosis factor. The nethods include the steps of adm nistering an
amount of ANOi1Gki KHLE-DE-RFNTRREASSEQ 1D B 1 1) WHTLD-M &/ 30 6-1-Bv@ (SEQTD MB: 1B\
receptor conpl exes on cell _surfaces, The invention al so enconpasses

a nmet hod f oYheEe A< AR ygidengifiedarpingacid residue; FeVhBdY b L BQsNtIn (SEQ EBNGQ113);

i | i TNE I | ]. TNF- I, b d
o The e PHARK-E £ AR IR SRRTNET R &EalSely, IAnuet Arobp SFoRPAL R n
to TNF-R r er@Racinbanton) e THRE islas ﬂaiveeasﬁﬁ%ﬁﬁh@&&éﬂ&%}éc%@ﬁgfab&ﬂp R

(TNF-R[e”\&Oi The amount of TNF-R rel eased by the TNF-Rerr
i ncubat ed WOMDaAREDHTRAGE! hw anotbenemtbwfdifie; ReTRRE heslinkernal eniio\GeiRisequehces

colls withorn TR 8. QM1 EYh-L &HG 1D 18.55 ?%(-jAPE\,/-D-Y-L-S-Q/L-W-L-E/G—R
oy of or anl y L 1P NOedidnt VI DAY B0 d MNP er T N e . SEBméins

t r ansf or nedf TRRE poreaininp\NFRIRE aedvitbare altbleicompassed by thEfvéntegnt i on fur her
enconpasses net hods for_  screening for agents that nodulate the activity of

TRRE. The acti vikhy isyentigpiurther enernpasges methods efitesating e diseess 3ssaniatedwiithc e
(control) ' ..age or drug. Jf t actlLvity of the test sanple
exceeds or Qitgr%flggéei% (%alg i ﬁ{’ltt%g? Pé@?ﬁlgc@gﬁtf?%?l} hﬁ?‘?emﬁtbgﬂﬁ *‘Y’aﬁ‘da thesteniafeases

or decr ease@dminiStBHLE b ¥Rbint SFRMRB ShffcidnY to indirectly moderat

DESCRI PTI ON OF THEﬁg:I;)RAW NGS Eoure 1T e TagcTae o moduats log aliBeR of
of pl asni d YyoormREress feptosxpr esses p75 TNF-R PCW st ands for

cyt onegal ovi r us;.BGHpA st ands. f or bovi ne gr h hor none , pol yadenyl ati on

St gnal T ifEnsoh TREise GhopsPasien BehAGs o iBeatos a1dibats sspesadied BBt
of p75 TNFeRvaRdidRRSiRhdtk TRER 1 ' i té}ﬁ; Hhed
herein. The 1rve.sul ts obtained wth mghl%qéél@?%%rélpgrr nglg‘n:%glr?’r}gé dto

t hat obt ai inddbitertdf TRRE effectivettt degrasserthalevelOoS dolablel NE{Rerr]) . The receptor

number was cal culated from a Scatchard plot (inset), . Figure 3is a
bar graph depi ct'iPRgPY{RECBAISRERCRPassEmethod\et dingnaising a ¢seapgmesociated with

Figure 4 gﬁléivﬁfea 14VREs SEEFRRE Scoftipribitf SHtiinfle X biBIABI 4P Laﬁnﬁg 20 & Biltleeng:;erﬁga%hgrrxgs

rel eased from
activity of TRRE in the sample and comparing the measured activity to the TRRE activity of a

control biological sample. Excess TRRE activity compared to control is indicative of the
presence of a disease state associated with elevated levels of TRRE.

The invention further encompasses methods of treating a disease associated with
decreased levels of tumor necrosis factor. The methods include the steps o;' administering an
amount of an inhibitor of TRRE sufficient to modulate the levels of TNF-TNF receptor
complexes on cell surfaces. '

The invention also encompasses a method for measuring TRRE activity. The method
comprises the steps of comparing TNF-R release in TNF-R expressing cells (TNF-R")
incubated with TRRE to TNF-R release by TNF-R* cells not incubated with TRRE and to
TNF-R release by cells that do not express significant amounts of TNF-R (TNF-R). The
amount of TNF-R released by the TNF-R* cells incubated with TRRE minus the amount of
TNF-R released by the TNF-R” cells without TRRE and the amount of TNF-R released by
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C75R cel l's by TRRE. : Figure 5 is a series of graphs depicting the
time cour sgohkpdilp- R shedding i nduced by TRRE. Figure 5A deningdss/ivdze
short course (5-30 mnutes) and Figure 5B depicts the | ong course (30-90
m nut es) . Figure 6 is a graph depicting the tinme course of TRRE

I nduction from PMA-sti nul at ed cells. The kinetics of TRRE activity and
STNF-R were conducted on the incubation time from 3 to 24 hours including
the initial TRP-Ridells Piddsshé ambaht ciITRRPEn a sample. PrefEiaglyr the TNBRA celisoqré
depicting the effects of serial dilution of TRRE nedi umon production of
sTNF- R recombinapt FYFR gells transdenmaddtoiexpigss GNER aesombinaillyt he ef fect of

i g ccessi v SDPEI\BAQ / ;g‘k%lw%ﬁ i Rarfler erldamphse8 nlethdd? FERRTedMR e bidHls that modulate the

PCT/ US97/ 19&3&@ of TRRE. Th&a@Wify of THEHE G iedstifed!in duchre@mce {tedtRFatist® THP- 1
cells treated wth various cyf oki nes and hor nones. igure I0A is
a bar gr aph(cdepbDtof agaiieRlar agentwr tyug. if Bidectivityrof thedest SaiRple exetdds onisdess than
controls. 1QB ifs a phot ograph of gelatin zymography of the s es |.isted
in 10A. Fi gthakof thgeontiolathe agent;ox dRugimsTeasssiny eacerReeiiyelys LRREACHity-
zynography on a partially purified TRRE sanple. Figure 10D is a photograph
of gelatin zynography corresponding to the sanples in 10C . Fi gure
11 is a graph depicting t hBRIRREDESCRIPTION OF BHE DRAWINGSed using a
Sephadex G 150 columm. Each Tractron (I m) waS assayed for TRRE activity

([err]) and sol ubigsre 1 jsrmschematic tgnsesentation pfiplssmid pCB TR whiph exprasseepa? 280
. | uti t and t g- (200 d
bovi he ser uRRGrBLREM T stgRl: lomeiliiats Bord SafpEstund gonRRbmitii

resul ts obt ﬁ@,@g@ﬂ{y{mq@aﬁol uble p75 TNF-R affinity colum. Total anount
of recovered TRRE'fromthe affinity colum is adjusted to 100% 12B depicts

successi ve treat Figure dfis 4 prph depiciiRRibesasyiisef meatfitbMenedfl py5 THRRR arc transfeoped
. H i 0
of the fir SEOSt-i %&ESWSRS %y 7&? Egéh%d%gjsc% teﬁ?xe;e?n. 1’?1?e/126sults obtained with the C75R cells

(@) is compared to that obtained with that from the parental COS-1 cells (B). The receptor

number was calculated from a Scatchard plot (inset).

Figure 3 is a bar graph depicting the effect of TRRE on TNF binding to C75R.

Figure 4 depicts the results of Western Blot analysis of soluble receptors released from
C75R cells by TRRE.

Figure § is a series of graphs depicting the time course of TNF-R shedding induced by
TRRE. Figure 5A depicts the short course (5-30 minutes) and Figure 5B depicts the long
course (30-90 minutes). .

Figure 6 is a graph depicting the time course of TRRE induction ﬁ:om PMA-stimulated
cells: The kinetics of TRRE activity and sTNF-R were conducted on the incubation time from

~- 3 t0 24 hours including the initial 30 min. PMA-stimulation time.

Figure 7 is a graph depicting the effects of serial dilution of TRRE medium on
production of STNF-R.

Figure 8 is a schematic diagram depicting the effect of successive PMA stimulations of
THP-1 cells on TRRE production.
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Figure 13 depicts the results obtained fromcl eavage of both p55 and p75
TNF-R on wid¥ge16el | s by TRRE. Figure 14 is a graphpciEpsenioesy t he -
ef fect of TRRE agai nst various cell surface antigens. Figure 15 is
a graph depicting the results of a nodified in vitro TNF cytol ytic assay by
TRRE treatnent to L929 cells. Figure 16 is a graph depicting the
DEAE- Sephadex profile of sanple A obtained in Exanple 5. Figure 17
i s a phot ogr aphFigura9dapictseh®ifdnctiorodf TRREffraxa iR 1 Belddirenteretith vafiowsnpl e
5. 17A depicts_ the TRRE activity of each sliced strip (fraction) and 17B
depi ct's t heywkinggpnd harmenged native PAGE corresponding to 17A. In 17B, the

|l eft side is th

SDS- PAGE of the%Fﬁt“?geQ%‘ %&E’g%lf‘% Jepic tfngnT@u{g%ﬁ?gﬁE EvA L H‘q'%‘l é\ﬁg)t'g{cﬁle
Exanpl e 5. controls. IOEEQ&Iﬁ&téQapﬁ oﬁg@ﬁt@phyxﬂ@@hpﬁy &fxhé Benpies Bakd &f 10RREgR
preventing nortality in mce treated with |ipopolysaccharide (LPS) to

i nduce sepil{€ ipabat graph depicting TRR¥@cigity of gejatin zymography on a partially purified

PCT/ US97/ 1 h d trati

Bt vity i dRREen e 0 Sefdortnfof 8adh B aR cateborbina o by
tissue ("mkﬁrﬁplla?hﬁlﬁfgr_. _ _ _ DETAI LED DESCRI PTI ON OF THE
| NVENTI ON Is a major proinflammtory and i munonodul atory

cyt oki ne producigwdelt dga girapmdapxctm@ﬂmm}s a&ﬁdﬁt;abﬁﬁnammgybmﬁed tkiag a
expression of IL-2R | eading to enhanced T responses_nedi ated by IL-

and appear Sephndse G-E3eolupns Hack @iﬁ@ﬁl%ﬁ ﬂrigl)ﬁ?%l ﬁ5$9é’F§tfﬁ’fVM§ﬁ%ﬁ§’e@) qnd Sﬁ*“)?@d
| ynphocyt e Add tional tu have own, th e L and

| ynphoki nepgghﬂﬁiﬁég E}eaggpqgo ?ﬂ"ler?ﬁ??@ gthe\'aeg% i]"N% Cf“;]l'

conbi nati o I rﬁiﬁm [

regul ati nggté%%?%’&?%ﬂ%%@%?ﬁ%ﬁowgp% | scussed(%k‘D et al%iﬁbago TNF
medi at es its actFigire 2Aydepictaiihe gesuits abtaided RronSdiedolubld pIs RYF-R afﬁrhmytcoﬁﬁﬂ.
activity b nmet hods t he decrease t avai | abl e bi ndi ng 'o e a
cell and ﬁmﬁﬁo SO re @%Qfemmcvlﬁega 156&‘1‘&'@959 130%n 128 ghors
present inyentid 0 t he .
| evel of sg{?ua %ﬁgmc?eam ng t%’%é”%éﬁﬁ‘ggsa}ggé i(}1’ %@&a@%ﬁﬁéeﬁ%}al I
surface angehtment to07SR 6 ddjusteditsl HI0KAO the effect of TNF. In this

i nvention, a novel assay systemwas devised to detect_ and quantitate TRRE,

resul ting in th&iguads sepisks the resuitrolpained fronpelgavage wf bethaddiapdpys TNﬁjB_é@d
cul ture medHiA SRSSAIRRE.y “as TNE-R rel easing enzyme (TRRD). Based on
this assay syst @igurd RiREs ¥@faphliRpREihE HeZeffbct of TRRE against various cell surface antigens.
Figure 15 is a graph depicting the results of a modified in vitro TNF cytolytic assay by
TRRE treatment to 1.929 cells.
Figure 16 is a graph depicting the DEAE-Sephadex profile of samp!e A obtained in

Example S.

Figure 17 is a photograph of a native PAGE profile of sample B obtained in Example
5. 17A depicts the TRRE activity of each sliced strip (fraction) and 17B depicts the silver-
stained native PAGE corresponding to 17A. In 17B, the left side is the top of the gel.

Figure 18 is a photograph of an SDS-PAGE of the highest TRRE eluate of native
PAGE of sample A obtained in Example 5.

Figure 19 is a graph depicting the effect of TRRE on preventing mortality in mice
ﬁeated with lipopolysaccharide (LPS) to induce septic peritonitis,
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and purified. The invention further enconpasses the TRRE assay discussed in
nor e det aiglo 9§1sd190V. The invention enconpasses conpoPCEUNIT/IN0a '
substantially purified protein having tunor necrosis factor receptor
(TNFR) releasing enzymatic activity, termed TRRE. The protein can be
purified as described in the exanples below and, in addition to having the
descri bed enzymatic activity, the native enzyne has an apparent nol ecul ar
wei ght of about Figh2©28 iea bar gaiith duiuinstrating DRR Feaxivitl e human fungHamor sisest

i nvention, the TRRE has internal o] lbd equences of:

D- L- N L- G AsodidAan) qr agiagent gongtumor F@“ﬂ%’@ é;si E-T-Q N-L-1-T-V-P-Y (SEQ
IDNO2); SERWP-QMA- NK-V-S-R (SEQ ID NO 3); I- V-V-T-K (SEQ I D
NO4); E-EF-P-H S P-V-DDA-A-T-R(SEQID NO5); A L-F-E-L-I-Y-E-L-

19 WD 98/ 20140

PCT/ US97/ 19930 L-L/E-A-Y-1-1/NV-L %SEQ | D NO 6

L-D- Y-Q E/ T- S- Y- S- A- A- VDETRAIGE g DESABI TIQNOE"[ IN\EESUFIO:BIP (SEQ I D

KL L L v VINK Secmpior oyt oo R ppprgotsintn & pbepRo:e 9578
wh X 3
D N0 13) *anaﬁ*%?%?ﬁf.’%? ?ﬂ%@%g?%ﬁ%‘?@%%ﬁ%%ﬂ%?ﬁ penbaet IS |

i ts nati ve résponsesasedintedibp H-2rind mippessitodtie requigéd fovfgendrating ﬁ(bhlf@anmesponses

SDS- PAGE. | n sone enbodi nents of the present invention, the TRRE h
i nternal ait ﬁ@x%lﬁalpé@%pﬁéﬁe@g%ff\éﬂl&mﬂﬂl studissshave shqwn that €1 L Q | D NO

i/S ?< V}_ LAUEéyD@EEH@S@Q{LJV?t%Hﬁ%{SE& é‘é@g WQ%AMH e llnscoénnbullfﬁ}o evrv{lttw &Y
am no acid sﬁ%éé ltil%the-f hipoRanet JTdhik 3y toRinR iR RegADRiMR KsfotoficeBERtuR Rinctioh Wse,

I ndicating t e protein may be a glycoprotein. Thus, recombinant
protei ns (idissusseddmdetathabores, TpIdeedla@ itsragtivity/ey hmﬂinsrtpradl‘lﬂﬁﬁar%ﬂpble TNF-Rs

oo ot B GRS Y i B0 il e ootk a0RAes biingsives anastlge

Thus,  the yig {@nfle TREH 'dEbl@&ettﬁélcﬁﬁlt donbEﬁ&r:ﬂi‘onT%% p@é’sehf‘i%vé’ﬁfhnt drRBrPhsses

netalloprotease inhibitors 1s also enconpassed by the invention.
The terns 'cpnipppitiphs atel' methpdpfar aeddudatbhg'the bive] of'sojutde IdFR ibytdectsasing ¢l y

h t f t f d f :

ool yror - maiaguegs iR Bomue erbaichee shd risdapivas mon ﬁ%&sﬁ%ﬁgm
d I

han an no 22%Eﬁhﬁﬁ?‘“{*@?ﬁ%’@?°§‘§?%sﬁ%%%§‘ai‘*§%ﬁgﬁxﬁﬁ&%gﬁwﬁ*ﬁﬁfﬁ?hat

been nodi f ireshltived inrthé EanepatidmyofisTNE-Re Thisyproteodyticeactiniiy cndabed dftdm @diAond
stimulated THP-1 cells (a human tumor monocytic cell line) into culture medium, was defined

as TNF-R releasing enzyme (TRRE). Based on this assay system, TRRE was characterized
and purified. The invention further encompasses the TRRE assay discusseg_l in more detail
- below.
The invention encompasses compositions of a substantially purified protein having
" tumor necrosis factor receptor (TNFR) releasing enzymatic activity, termed TRRE. The
- protein can be purified as described in the examples below and, in addition to having the
. described enzymatic activity, the native enzyme has an apparent molecular weight of about
_' 120 kDa on SDS-PAGE. In some embodiments of the present invention, the TRRE has
* internal amino acid sequences of: D-L-N-L-G-A-Q-A-T-I-T-N-L-P (SEQ ID NO:1); G-L-D-
. B-T-Q-N-L-I-T-V-P-Y (SEQ ID NO:2); S-E-R-W-P-Q-M-A-N-K-V-S-R (SEQ ID NO:3); I-
.~ V-V-T-K (SEQ ID NO:4); E-F-P-H/S-P-V-D-A-A-T-R (SEQ ID NO:5); A-L-F-E-L-I-Y-E-L-
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formation, glycosylation, |ipidation, acetylation, phosphorylation, or any
ot her maniwgbgbéam or nodification, such as conjugation w pbrasbaimBsé ng or
bi oacti ve conponent. Unless stated or inplied otherwi se, the term TRRE

i ncl udes any pol ypepti de nmonomer or polymer with TRRE enzymatic
specificity, including the intact TRRE, and smaller and | arger functionally
equi val ent pol ypeptides, as descri bed herein. : "fusion

A
Fﬁl ypept i déJ'-L{B;-AanidVNﬂé-@-_t (SEQ %h@:EﬁM@-Y@EéM-Yﬁ-A-AW%%M&EQ)?@ INQ:3)s Li-n
e sequence r ist, in

separ a? e p%@é&&‘}“’g‘ dgﬁ@QfﬁWMagiﬁﬁfﬁ%y& @é‘gﬁ)ﬂ%@? : He‘?'ﬁféy

|1 ' A - D&\ ' ' t
" the fusimA e NG KT NNV R QR ORI 1B IEY- G Anagen
20 WESBQ/1BON@01 2) where X is an unidentified amino acid residue; L-V-D-Y-D-X-L-F-Q-N-L
PCT/ US97/ 19930 arranged. For instance, as described bel ow, the .
i nventi on &BEQIPNOE3)ransldnifi-Adatl-4riol-Bi (EQ IRNO:44)% Altarpatively thef TRRE in its

f ' | ' f TRRE d i b . f ' f usi
onct o1, 5018 o S BB A B S PR St
WD93/ 07286 .embodiments 4f thé ?%Eﬁt‘?ﬂ?éﬂtﬂbn,elﬂb' TR RAs infedfdBRino Aid %%B%:s of D-L-N-

pol ypeptide varies fromihe native Ssequence by addition(s), deletion(s),
or substi t dt+-GeA{QA-TdlL-daN-Ic-EBEQID NO:1 f)o LeAfE-DaL-S-GA-B&ErEi/GB. at | east
ment relevant to the context in which it

e LE:”EH 8EQ BaBilat ik BV kgt LofSH FANO ) Yessck s
o] Pave TR Rehtifed Blo'deld feGall " TRARAA) Battl O SHIEp RG] SGACUHR difffle,

present, arnsdipdtizigah&thhy pRreis afdyde a/glycdpesieid. U NfecbibinafiOprotedis (i.e. “non-

del eteriously affect folding or functional properties of the peptide.
Groups of MmaHve'iateins) maydaye diffesing apparentynolgrular weightsdepensdingon the degree of

substituti .be made are gl ycine/al anine; valinelisoleucinel/leucine;
aspar agi ne%@fcﬁgﬂgﬁln‘é; ~aspartic acid/glutamc acid;

serine/threoni an}ié%_hbyrﬁétli@ﬁitivitz%fﬂﬁ’ PRRENRS Mhibifedthy metalloprotease inhibitors. Thus,
phenyl al ani ne/tyrosi ne/tryptophan. Pol ypeptides of this invention can be
i n gl ycosythe method of indiibitiog sheactintity of TRREby the additioni of anetalloprotease inhibitors is
post -transl ati onal IQI &gg .rempval of signal peptide, transnenbrane or
cyt opl asm APEFYARassed by tHe Inyeniion. ong phosphoryl ation) or can be nodified
synthetically (e terntdpdl ddn i8&'Pand “protein” ard 1§d! iMeRNahSAbR) Blein t
enconpasses conpositi onsp%o)l#ﬁ?eRRE’ g%%ha physipglogg% caél l'y acceptabl g} bu?lpe(r).
Sui t abl e phefsi tol prdyroesiof andmendid dsiduss bf amyslengthl (The, polymeranay bolindar ot t ed
to, saline an hosphate huffered saline (PBS)., If TRRE is tq .be

adni ni st er SFRE ed it MRy FomBtiss ’P°ﬁ5‘%edia§“$ﬂ agi %1%t3c1%°Wﬂ%¥ bgor e
preferably jhkmhistedby 9 f Ly ] ' :
5% pur o il poRcdby cRaRica HCRLL il HER RS aliE PRARIK: bko chédrilast B Shino
per cent acid polymer that has been modified naturally or by intervention; for example, disulfide bond

formation, glycosylation, lipidation, acetylation, phosphorylation, or any other manipulation
or modification, such as conjugation with a labeling or bioactive component. Unless stated or
implied otherwise, the term TRRE includes any polypeptide monomer or polymer with TRRE
“enzymatic specificity, including the intact TRRE, and smaller and larger functionally
equivalent polypeptides, as described herein.
- A “fusion polypeptide” is a polypeptide comprising regions in a different position in
- the sequence than occurs in nature. The regions may normally exist in separate proteins and
- are brought together in the fusion polypeptide; they may normally exist in the same protein

but are placed in a new arrangement in the fusion polypeptide; or they may be synthetically
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purity is calculated as a weight percent of the total protein content of

t he prepakpd bgvig@nd does not include constituents which aPETHESEIHESGt el v
added to the conposition after the TRRE is purified. The invention
further enconpasses anti bodies (or antigen -binding fragnments thereof)
specific for TRRE proteins. The conpositions contain a therapeutically
effective anount of substantially purified antibody binding fragment

speci fi c f awaigeBEFoPinsfancalak ¢¢sclrilbed heloin thibyinverticny ericompgssERRECTINIMaRt proteins

nown. i n' ﬁﬁatt'aﬁve'tctoryr@@ée 5% DBRURH BOIRR oA dbt 4R ent desye) MARORE B PBKIoEA
LabOr at O . R el sRPEAGh HPB0B ok 2RE BRI, ity i Wobg s, can

be isol ate

WD 98/ 20140 “functxonally equivalent fragment” of a TRRE polypeptide varies from the native
PCT/ US97/ 19930 t echni gée sui tabl e for imunoglobulins of this
i sotype. Pseduehessy aslditian($odeletion(s), @esuhstitution(s) <oy avytcambinationdheresd while,

Cat 1 oni o oPFIFVEHA 1 1Rt aR uChL L RFDPR A of e SRRty St o gfﬁ"é‘? xEin Rhichits
gradi ents gf;, F%géqea&m&ubﬁmf &ﬁ{'ﬁ&ﬁfﬂa)gnhr?bfémhbgg rfﬂgf WEka 29F RRte

(i ncluding ge tration onat ogr aphy resi ns
such as pr abﬁtyﬁoﬁbm@mhﬁrme(ﬁouh;lM}!aqmltangmamaimjcleavteimwbﬁﬂa Isoluble
Anti - TRRE anti bodi es can_alsq be purified on affinity col unns npri si ng
TRRE. Pref dNbRy  Aminq acrchp@saﬂmoﬁwf presentearg preierably G@Sﬁ@atw%wsmumezthat 0
Sephar ose| f YGR

DEAE. SephafBLes ée’f%é*%%?%@&% A5 S RHE yerlt BB BRI ORRpBof fynctionelly

bi ndi ng f r agaRa amindwdidsi@ithiafyhifle Bénsféﬂlahbahuﬂiytmﬁibdmaﬂ' BRmade ate glysmexalafnin:e
manner. These derivatives include such inmmunoglobulin fragnments as Fab,

F(ab')[err yahne/ns@lbucm@lmm@b@phrasme&%bmm@sm9 mﬂ(giummld,and i sol at ed
H and L chains., Anti in t C of the
i ntact i nmi WWN“%F %@’["H&S’g & ﬁﬂéBPeny ?‘?‘P t’f S’@%&"B{? é#er ed.
The anti gepolypeptitied @f tHis BiRAlGh £ Wntﬁfé&ﬁlatézﬁfr'M@lycﬁﬁﬁateb%ﬁﬁ "thn Bk @nodified
typically generated by genetic engineering, although they can

alternati vpbgt-tkmslabbnallye(d g:;yem'ohelrof mgmi pcmgieamsumml:bram omgysoplasnmietrbgidss,

Thi s cIaSS|f|cat|on|n IS n limted to, engi neer tide
fragnent s &Fﬁiylﬁﬂ%&ﬁdﬁ pRRPGRaiGR) or &% B il e B § SRbpng group).
fragnents of the néﬂ&sﬁ%ﬂ&a@%ﬁ%&%ﬂﬁsﬁidﬁ of TR %@Qpﬁyd;fx%gﬁsuy

ef fector conponents ant sion proteins conprising nts” or
. drugs, -and asceptpble miffern Switablg physxqﬂngicellyn acceptable bufferSufdmdeahuﬁme potddimitedito,

ei t her recombi nant | r synghegi aII For heti c oductlon
saline ang ph%sp%ate lg/u ered s me (gBS) IfT is to be a mmlstered to an individual, it

is preferably at least 80% pure, more preferably it is at least 90% pure, even more preferably it
is at least 95% pure and free of pyrogens and other contaminants. In this context, the percent
purity is calculated as a weight percent of the total protein content of the pr::paration, and does
- not include constituents which are deliberately added to the composition after the TRRE is
| . purified.

The invention further encompasses antibodies (or antigen -binding fragments thereof)
specific for TRRE proteins. The compositions contain a therapeutically effective amount of
substantially purified antibody binding fragment specific for TRRE. Preferably, the antibody

- neutralizes TRRE TNF-R releasing activity. Methods of antibody production and isolation are
L -well known in the art. See, for example, Harlow and Lane (1988) Antibodies: A Laboratory
| ~ Manual, Cold Spring Harbor Laboratory, New York. Antibodies can be isolated by any
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of scfV, an automated synthesizer can be used. For reconbi nant production
of scfv, svcvusrmhbd e pl asm d contai ni ng pol ynucl eoti de t haRCEHHEEHHII® he
scfv can be introduced into a suitable host cell, either eukaryotic, such
as yeast, plant, insect or mammalian cells, or prokaryotic, such as E.
coli, and the expressed protein can be isolated using standard protein
purification t echni ques. A particularly useful systemfor the
product i on te¢hniqfevssitalsle fomigmehogiobulind ofithis is¢tipe:abenificatiu imatiods\inglude sakt
coli. pET-22b(.+) contains a nickel ion binding.donmain onsistin 6
cequent il TRGPeORATot S Amplss W RO fedoR Fiaaee (e matoeribhy draro
purified s oat PR . 140
PCT/ Usoy/ 1S53 on 8 cationic o onic gxehange columin run af noytel pHiand clyre it e
sui tabl e veghd@ients df BREPATg(ibni¢ istrérgale)) gelFiltafibredromagrapig (iticludixk gdidileation
The invention al so enconpasses hybrid antibodies, in which one pair of H

and L chaiHBLC) asdchromeaiographyi en affinity resins syolips protdin &, praseipihery dpatiyepditeH

and L chains , s .abtai ne fragm LEf er.ent. second .ant y. Far. purposes
o b o R el AR R RSl S0 Bl edon 42hhi? ARERS
exanpl e, eagiydrdhCTRRE. Pbferdbly, 48t A RHS AR NodfRIhOP@ A us teimdCOL-
hybrids can al'so be fornmed using humani zed H or L ‘chai ns. so*enconpassed
by the i nSephamse™r4B glepmatbesaphy foliowdd byachromatagraphyayl adDBAEAS ehiarosa® 4BV e
been placed in gn order other than that which occurs in nature.

Addi t i onal IW’}Q‘%@”&?\F‘? -binding fragnents of this invention can be used
as di agnostic ang, | e ks J L8 , » : ' d :
enconpasses pol ;gllljéc eot?%lﬁéeﬂegglgﬁn%a%ﬁqtblgaﬁggs%@{8@{)&1&8@1@%# {Srfdngél’e[‘r €0 ﬁna
capabl e of dpecifichgariner. aTHdREetiedtiveeichude sGeH inimags@obint fiapheais as Fdig F(ab),,
pol ynucl eoti de can be native or reconbinant, and can_be incorporated into
a vect or orFaW’ sssfiy hotheospaersising polymetisforms)angisplgied H and L chains. TAyatigen -

o o AP R RRRREEe R L s R aROES AR B
sufficient dffnitpdid BShlketed.r educe | ocal levels of TNF. Suitable indications

for treatnment include, but. are not limted to, di~se_ases such as cancer,
obesity:and cachle antigent-bindingfeagtients{glse teymed “deriviitivos’t karein) aredypically onset

h toid thrif, stem c | h t , ..and, ot i nfl t
P o L eSS U LY VISTRL S5 S0 2Ll et 1
mul tiple schehpdsd snd éd?ﬁtﬁﬁéﬁdi‘ﬁ%f nittidds! %%%lél!‘sfﬂ%ailib&ﬁﬁﬁidgé, vt i3t FpditddGo

i nfection in which TNF has an i1 nportant rol e I nclude, ut are not |imted
to, septic aigimEeredmtptidé fragments andifidioni peptiddsRArefesred lbompewntistincludepolypeptide

- fragments of the CDRs, antibody fusion proteins comprising cytokine effector components,

ot

antibody fusion proteins comprising adjuvants or drugs, and single-chain V region proteins.
Scfv can be produced either recombinantly or synthetically. For synthetic production
of scfv, an automated synthesizer can be used. For recombinant productioa of scfv, a suitable
plasmid containing polynucleotide that encodes the scfv can be introduced into a suitable host
cell, either eukaryotic, such as yéast, plant, insect 01; mammalian cells, or prokaryotic, such as
E. coli, and the expressed protein can be isolated using standard protein purification
- techniques.

| N A particularly useful system for the production of scfvs is plasmid pET-22b(+)

(Novagen, Madison, WI) in E. coli. pET-22b(+) contains a nickel ion binding domain

'consisting of 6 sequential histidine residues, which allows the expressed protein to be purified
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I ndi cati ons previously associated wth aberrant MW expression. As

ment-i oned vadox@o148 hese include, but are not limted to, an@CE/EsEIHOS30
wound heal i ng; gum di sease; skin disorders; keratoconus; inflamuatory
conditions; rheumatoid arthritis; cancer; corneal and skin ulcers;

cardi ovascul ar di sease; central nervous system di sorders; and di abetes.

Al so included are inmuno-inflamuatory di seases or diseases with an

i mmunol ogi ok stitabde afithity resias Amotide skampleiof e soialde vectbr isrpcINAS (ThfErogas, San
i nportant role such as Crohn's disease and i nfl anmat ory bowel disease.

O her i nf | Biggs 6, despdbed Bwyesuch as traumatic shock are also i ncl uded.

23 WO 98/ 2Q314
oot/ Usa7] 10930 Thé tvention alsp encompasses hybrid antibodies, ia which epepair o Handk |

the art. Pegefigy @la,lbwm@m;alasmeémmay swhilé fRGthet fait I asd LRh&ths is obtained
inflammation in the case of rheumatoid arthritis and is par enteral,

subcut aneofiem a dﬁ'femxﬂsmmdrannbcdy alimrpmmﬁsabf thisinvantion, oye pambf htahédhbhaszml
t th trat be

Gyst om ¢ 1 Bom ik TRBEAI 8 ea%rgsfe et P e i bl e e °§p§s€o’%ﬁﬁ€

di sorders. olyit IR Abn 3HBHRILE F aﬁhé&ﬂlso?@fﬁd?n{gca? o GhL uéass

Local adm nistration can be ac | ev or exa I N I Oon ur| ng

surgery, hyenfigreare peplidastin wm&mvirhﬁxsinﬁ@nolglbbﬂiﬁﬁmnﬁins&m@ebbﬁi ﬁaced)m ay
means of an inplant, said inplant bei ng of a porous, non-porous,

gel at i nousordgr ethenthanithat (whichecowsisrmaters, A&dﬁ‘é‘?ﬂ@ﬂ)’sﬂlﬁ@sﬂg@ -biruling ﬁmentg of

fib A t abl de ded by Guilford
SICI Z:lcszes a“sl m%ent?gﬁt%laﬁx e?xutsgaﬁﬁaxaﬁl?%rﬁ“?l % gax]g %eélgﬁ\'/: asi s, yt reatnent is by
topi cal appli catthefvehién firthed ehé&ﬂpésbébsp&#idch&mdb@sﬁd&ﬁ@ HBBB&ie} fdr niefms

effective amounts of TRRE and a topi cal rmaceut i cal or cosnetically
accept abl etheggof) eapable of binding TopTRRIE ]mi&pt:mnie Gorx fr@mqntatlmeqnﬂabl‘le mﬂymucie;dtlde
as used herein is. an sub tantial t oxi c,.carrier con entlo

dseabl e f ofat BpiYe ok ARAOHRLRA I R Foabo SR P LoCtor QR FREPSEPY
remai n st afhg.g aﬁb%ygiu | abl e when applied directly to ski n or mucosal
surfaces. For exanple, TRRE can be dissolved in a liquid, dispersed or
emul sified i n aThedivention ﬁathemenmnpassﬁnheﬂhadmeftreanmgwdmasé asyoeidted with

e, oAt AP oo St i
t opi cal ?édﬁi%ﬁ%&f IEFLL B FRECRLRLR GBI Yok REMla: WRe: bRSH Rt Flo, Y
(Vaseline[err etro um “mnera vege e

or gani ¢ andiseases guchi a3 canced Sobesity hn@eadnegrap@uwmhhd: dﬁeasﬁﬁﬁtﬁﬂhfds @haﬂi&ﬂ:s, juvenile

ozocerite wax, natural polymers, such as xanthanes,
onset rheumatoid arthritis, systemic lupus erythematosus, and other inflammatory conditions,

psoriasis, endotoxin shock, rheumatoid arthritis, trauma, and multiple sclerosis. Infections
associated with microbial or parasitic infection in which TNF has an impox_'_tant role include,
but are not limited to, septic shock and malaria. In addition, TRRE can be ;sed to treat
indications previously associated with aberrant MMP expression. As mentioned above, these
include, but are not limited to, angiogenesis; wound healing; gum disease; skin disorders;
keratoconus; inflammatory conditions; rtheumatoid arthritis; cancer; corneal and skin ulcers;
cardiovascular disease; central nervous system disorders; and diabetes. Also included are
immuno-inflammatory diseases or diseases with an immunological base and a tissue
destructive component in which TNF has an important role such as Crohn’s disease and

ihﬂammatory bowel disease. Other inflammatory conditions such as traumatic shock are also

included.
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gelatin, cellulose, collagen, starch, or gum arabic, synthetic polyners,
such- as di wowesgetsobel ow, al cohols, polyols, and the |ike. Thegasayiessocan
be a water m scible carrier conposition that is substantially mscible in
wat er. Such water m scible topical pharmaceutically acceptable carrier
conposi tion can include those made with one or nore appropriate ingredients
set forth above but can al so include sustained or del ayed rel ease carriers,
i ncl udi ng wat er Msthods of adminigtation dichpleraniytinowarinie at. Breferably, administration is

conpositionsg. uch_.as.|iposones, . ncrosponges, m crQspher.es or
m cr ocapsul @E‘Ecﬁé{éﬁ thepite gﬁa&?‘ﬂ?t%ﬂ’@e gﬁﬁg’?ﬂ}qsm&tqug@ﬂhgpp anpdyis paganderal,
erul si ons, ﬂﬁkﬁtaﬂéo&hﬁtrhﬂnﬁ?cular, intraperitoneal, intracavity, intrathecal, and intravenous in the

24 WO 98/ 20140

PCT/ US97/ 19&43€ of systemic disordets) Adirtsttiohwan also betshstemiy@itda®lbcaiRQ disri&s br
pharmaceutically acceptable carrier conprises a sustained rel ease or

del ayed r el losaldo rgat systemicisordarsy Metheds efradministration arealiscbbsed i moseidetailned
or del ayed a f ;the TRRE to,prowvide re efficient admnistration
Fesult ng o Losf aaintfedsieh o8 oB atiesh B i Sretunle el inff66n didne e,
TRRE, ease Wy dikahiHjedtion 1@ siR)BERERSS dFa GeleNSor angﬁﬁvazof)iﬁi léﬂ%%ﬁkcpﬂﬁa;ﬁant
conditions. The carrier is capable of releasing TRR en exposed to any
oi |y, fatt yheingaefa parousymosiporous] orqgelatinous matdrial dneladingingnbrages, sech 4silastic
di ffusing or rel ependent on the degree of |oading of TRRE to the

b d
carrier in mS‘F%@Pe% g?gg?"éi fultablesuch mepmene igiiadel® provifded byrgnidlord sciences

! ol Uttt o e = ST |
o nat ural and- Syarnar o sumellshes BEReRRsts Rk ASRIERE RonicH ABLfRER 3o
carriers fdnventiohahwsefiirther ideludyscbniisRR%E of BffectiVRi [skouRiyé M TRIRE Ahd hRspisle

gel atin, gum arabic, xanthane polyners; by degree of |oading include [ignin
pol ymer s arRharmaceutically. ongpspeticpllytageapjabde catgissy envi r onment i ncl ude

th | ast i ‘ i bl e ' . gl ast i ncl udi .
thor mopl ast| o r odiopEel PidirhBRERIThedebBhE, Clrice® o B e hantially non-
pol yvi nyl i dexie cafrier desventindlB Qgﬁdléfcﬁdolgiﬁhwﬂhﬁﬁisﬂ]ﬁtior?bPﬁ{a&E‘iﬁéeﬁxtﬁh’lﬁ ti‘%@ﬁlich

brasiliensis pol ydi enes, and hal ogenated natural and synthetic rubbers,

and fl exi bl ERREillgemeinstableandshiosvailakleydiepiapplibd directlyspakin oranucusalasudfatése
i ke. Pref h t ai.ned el ayed. rel ease, carrjger .iis a |ljposone,
ni cr ospo ngg‘,‘&%{%‘?g S pﬁ%ﬁf%? bg 21‘5.38{""9 Ina Y‘q‘“flh 1SpPefierbes ?‘P‘b‘ﬁ’g"'ﬂé’éé mediymydn a
met hod of tdo@@értidgaliRantiRl & fRFInG FARE prpafisi : i 3B higd
directly toot he areas to be treat%eiggib; ?@oﬁ%g%a%ﬁt&ﬁ%&ﬁx%ﬁ%@é{empg

 that t he cagpirdeformompasts, powdenraintmentncréBRElcaiontdreheliks.r ed | ocation for
about 24 to 48 red, one or_nore additional

. | f des] ]
i ngredi ents con%ﬁs’%ﬁ%ﬁ”f’@l Hhsﬂmf‘f}lﬂceﬂﬁ ficeentablp camriertwglude ayatesy peteleran jelly
oot ant o ASARERD, PARIMUR ithérdh dilSepabbie oL, sl ofPodanifind MULAR vaes

A C - suqh as microcrystalline, paraffin and ozocerite wax, natural polymers, such as xanthanes,

h

gelatin, cellulose, collagen, starch, or gum arabic, synthetic polymers, sucI; as discussed
below, alcohols, polyols, and the like. The carrier can be a water miscible carrier composition
that is substantially miscible in water. Such water miscible topical pharmaceutically
acceptable carrier composition can include those made with one or more appropriate
ingredients set forth above but can also include sustained or delayed release carriers, including
water containing, water dispersible or water soluble compositions, such as liposomes,

microsponges, microspheres or microcapsules, aqueous base ointments, water-in-oil or oil-in-

- water emulsions, gels or the like.
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and E, enulsifier, dispersing agent, wetting agent, odor-nodifying agent,
gel Ling agg 65?1/20145'[ abilizer, propellant, antim crobial agentegt/sssngesseen,
enzynmes and the I1ke. Those of skill in the art of topical pharmaceutical
formul ations can readily select the appropriate specific additional

I ngredi ents and amounts thereof. Suitable non-limting exanples of

additional ingredients include superoxide dismutase, stearyl alcohol,
i sopropyl nyri st éne essbddimhent of tinninebmstidrs thepwbicakptetinydantiealdy aceptable carrier
propyl ene glycol, water, alkali or alkaline earth lauryl sulfate

met hyl par abRomprises ¢isugiained rajeasp onAelavedyelenst earses. dTl(qrammﬁ émqnatemai eapgblepf
25

SoT/ Uso7/ 1 Gited o dglayed release of the TRRE 1o provide amors efficigpt administation rejufine

ver a, 'eC'tBldﬁeo@%&eémfsmk@fmm@d/m&@easa@a@@ €3F the TRRB/Wa8e Hf BindBing, and
tocopherol (Vitam n E), al pha-hydroxy of al pha-Keto acids such as pyruwc

| actic or gé:gmoﬂed@rdclnayls;i eﬁwctmtydcrmatdegnccqondmms nih&echrdet is cdp&b& oﬁmtbasmg
U S. Patents 4,340,586, 4,6 695,5 é 959, 353 or .5, 130,298 and.5 043
Because der FRREWRAExPEsrst toianH Sily ofatfyl, WF’S&t%cS“Q&%‘rF“HE°W§‘?‘lﬂ“e‘he% zﬁﬁ
carrier can, 1 cal
";@g“?ﬁﬁﬁ’é ‘og%lﬁé’ée epSfiRht SRglﬁzdegPe%eo‘f lé’a{?i any Q lﬁlgé/? h

cosneti cal Iy arrier as use I |y
non-t oxi c cerder t@romaﬂvaeésemm UNeallingiting lexirm gleﬁ af suo%dmﬁﬁw irfoﬁideQipoﬁémes
cosnetics in which TRRE will remain stable and bi oavail abl e when appli ed
directly tomidiesporEes, mmmameressm migrpeapsuleaef natural w@mlpﬁtb;moéymansrand ithe likes
known to t n the.art and are_no mted to
coonet | cal 1 5Xames pEiable cameagfmé}*atawsd B AF{EYEH sl LS i e e
or solids, gdigh, %%n?é&ﬁhi@ PENGIE gﬁgﬁﬂ&‘é 6y Qg3 ofIb&A mchmérlfgﬂiﬁ PolynierLa{ibthe
suntan Iotlons sunscreens, hand lotions, nake-up and make- Uup bases masks
and the |ilike; bymbr faty oawibsnmo:nmbntenclade thetropplastic ardbaxible d:lzdrlnpset resin or

ot of ARt MelNing BoRAGdB ok S E0 DR PRSPPI PSS s on
h
on phar maceyy 1*,&@21;@@@3%&4&@@4&5@&?aﬁlaaﬁpahgts%fs%&ﬂa&s siRhb,

accept abl e carr nmposi t1ons cont arn ot I ngr e

convent i onapolydieniess amd halegeriated nadiragamﬁyhttms rulsteks, agé ﬂm:Md mmeﬂresﬁscuch
E, al pha- hydroxy or. al pha-ketq acids such pyruvi c, Iactlc or choI i C
aci ds, | ancASig? Wsﬁmsﬂequﬁg@%%ﬂ@m éirﬁfgera & spistained ardelayed rel eg5€opy |

par aben pl&tm&tlg 3.@@?&{}9 Aﬂ&g"%‘ﬁa{‘%ﬁ rmcros ﬂ&e ]I;%aptlve anount of TRRE in the

COI’TpOSI tions use reat con rons or di seases can vary

dependi ng on sucthé asthpssitiGis ued i thecmetnéd bheestifigienagnlddic tdirliticds of thé he
degree of purity of TR enpl oyed, the type of formulation and carrier

i ngr edi ent sinvention are applirdrditecty te the aveasttp beiteeatedoWiéhils notirequirad, Bis derirable that
| ndi vi dual tgglt pq { rc%rar;[p gu%px (rjnatirlﬁe | ’H&ﬁE at the desired location for about 24 to 48 hours.

If desired, one or more additional ingredients conventionally found in topical

pharmaceutical or cosmetic compositions can be included with the carrier,. suchasa
moijsturizer, humectants, odor modifier, buffer, pigment, preservative, Vitamins such as A, C

. and E, emulsifier, dispersing agent, wetting agent, odor-modifying agent, gelling agents,
stabilizer, propellant, antimicrobial agents, sunscreen, enzymes and the like. Those of skill in

- the art of topical pharmaceutical formulations can readily select the appropriate specific
additional ingredients and amounts thereof. Suitable non-limiting examples of additional
ingredients include superoxide dismutase, stearyl alcohol, isopropyl myristate, sorbitan
'monoolwte, polyoxyethylene stearate, propylene glycol, water, alkali or alkaline earth lauryl
sulfate, methylparaben, octyl dimethyl-p-amino benzoic acid (Padimate O), uric acid,
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The precise amount for any particular patient used can be determ ned by
those of s§iddsnbiaet e pharmaceutical art taking i nto consi dergtsgrnesdoese -
factors and the present disclosure. Preferably the conposition is

adm nistered in at |east two doses and no nore than about six doses per
day, or |ess when a sustained or delayed rel ease formis used. The
conpositions for topical, oral and parenteral adm nistration usually
contain fr omxczﬂhpEblyﬂmeéé}ﬁchaﬁ@bmyrahﬁaﬁictayidwdlgmezﬁj lediRfRE, plﬂym@reﬁxj'ldm sbitdtan

total weight of t 26
WO 98/ 20140monooleate, Vitamin A or C, tocopherol (Vitamin E), alpha-hydroxy of alpha-keto acids such

PCT/ US97/ 19930 ref erabl from apbout 1%

wei ght of - TRRETIedBROR A Shie RS iy ot ahd BRAhRetmslents dhdigsR L sk,
by wei ght of 3J6%%s, u%dsf@oc@%@%sﬁbpe130298and5ﬁa©d49pl cal conposition is
admi ni stered by applyi hg a coating or |ayer to the skin or mucosal area

desired to be trBedaese dekmatolpgie condiibnatatbedreatdd canrbearisiblecthe topical @pprier eah

material is rubbed to the rea Ilcatlons need not he jyubbed into e
skin and t @S9 %Fop&aT emqm@l ¥ acEepigbla carpicr Y Hapish) wsmevﬂfygweptable carrier”

The_anount gf, a&&seﬂ,%ggp i AShbbindytly dgl-Bc (0] doReigtabity LEANRSro) RRLF

of TNF. TypicC eve resu I'nan arre 'on 0

synptoms. Aiginfzratien dﬁmheﬁcs i Whish TRRE willl rdrhgindgibld mrmaévaﬁmfﬂe ®Fheffapplil
cancer on the individual. Admnistrations are typically conducted on a

weekly or bdises8y rtqfﬂwashnssmfapt | Suitahde ccpsembtlcnlémeneatabtc qaemierraredfnova to those of
det ect ed as dim 1,0 f di se S to Adm ni str .on.can th

be. cont | nuelkbin Ge oo thotidk, Bt & BOF B B i el b LT AR ez il
appropri at elotla_ﬁke oftitinefts] g, %FQ&!EHS §1§ch z{s%ﬂbérﬁloﬁﬁf &fsﬁieﬂ@ﬂléw cfeafis fousididtion I N
the art. The dosage ranges are those |arge enough to produce the desired

ef f ect i n vdreahs,ishatag jﬂt;mxsmnedreedsehmcbleaens, makeamamdanzﬂ{eenp base$ emesks and the
causi ng un de eff ts ch as un nt ed s react.i ons, anaphyl actic
reactions, d@f?ds]'f q&‘g a@é#é’?‘%ﬂ“? opif é’°a'6‘§"é YvﬁcF?pt%lgFﬁa%efsr?“?lhe age,
condi tion,

: mecs O?&ﬁbﬁﬂ{cfﬂgblgr&ﬁg@ﬁﬁ@%%ﬁﬂﬁ ifde oﬁ@ﬁ id%ae agﬂusﬁﬂa Qﬁ’f/ha{c Hné)st of

determ ned art tosage

i ndi vi dual qhbyanher discussiohlon ptMﬁﬂicenﬁcﬂIWao@eptablle(batrie‘bmalso applies to Etwenetically
i nvention further, enconpasses methods of treating a disease associated with
el evat ed | eArseRiable cémema@emmmswnam ponsaia qthes ingredientssonvantional Incopmetins

i sease tr car oA LAGE, VIBARIR T & £ R ol L GhRp Yoa 1°

not |i m t edpyravicalattiosydlpealic '&idsgmﬂenﬁi,r‘@@ehﬁém’ petobams joilfEoe vera, methyl or
medul | obl astoma, primtive neural ectodermal tunor, pancreatic ductal
propyl paraben, pigments and the like.

The effective amount of TRRE in the compositions used to treat dermatologic
conditions or diseases can vary depending on such factors as condition of the skin, age of the
skin, the degree of purity of TRRE employed, the type of formulation and-‘.carrier ingredients
used, frequency of administration, overall health of the individual being treated and the like.
The precise amount for any particular patient used can be determined by those of skill in the
pharmaceutical art taking into consideraﬁon these factors and the present disclosure.
Preferably the composition is administered in at least two doses and no more than about six
doses per day, or less when a sustained or delayed release form is used.

The compositions for topical, oral and parenteral administration usually contain from
about 0.001% to about 10% by weight of TRRE compared to the total weight of the
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adenocarci noma, small and |large cell |ung adenocarci nomas, squanous cel
car ci noma,wolggeahoal veol arcar ci nona, epithelial adenocarci rrowuUsaTdodiover
net ast ases t hereof, hepatonm, chol angi ocarcinoma, ductal and | obul ar
adenocar ci noma, squanous and adenocarci nomas of the uterine cervix,
uterine and ovarian epithelial carcinomas, prostatic adenocarci nonmas,
transitional squanobus cell bladder carcinoma, B and T cell | ynphonas
(nodul ar acdmgosifiomsereferablyafromcaboon®.01 Uctotabout2lediyr weight ¢ EIRRBitaspmposition,

mal i gnant nel anonp,, soft tissue sarcomas_and l.ejo sal conas.
27 J Vo2ngesnseiadly from about 0.1% to about 1.5% by weight oPTRRE fo the composition.

PCT/ US97/ 19930 : |kl hi . : '

i ncl udi ng, but r']%l[e t?’iurcﬁlltcggl p’t-gtt";lfao;[rinell’gefdfaﬁl1 “06 r ggéﬁgsaggﬁﬁ‘?ﬁe%?%n?&g%ﬁ Eoog‘llggsgﬂ{‘#at
bl ock the ekfcasiliave desired fchd Weatdiet A8 8 prabitalnatest of cafdnienddthé apistied material
ol i gonucl eotides specific for the gene encodi ngL TRRE and ri bozynes )
speci fi c f dsrubbed iptmtheaanes i pplicarimgs nevdirios s reffbeddntorthe skiniabd thedsyerrar cRatingn
in the art. ﬁn ibodjes. that hlock effective binding of TRRE to the TNF-R
are easi |y °88 Pelaftep W5 SKIROVEruERty ( he assay method described herein.

The dosage rang f SRS 1. Q0; Lo Y. ge
enough to pr odﬁ?g aﬁ]ogh ggg?g%mﬁ%ﬁdﬁxﬁl |ﬁ3:- tr}g %gb/%ip‘%egirrge d%?é?;[ekglg%?ﬂ\ﬁf.
mal i gnant diypialye, redeceditevaloofTNE result ihauntantadissativn ofisginptans] eAnfeliorats danotds
as unwanted cross-reactjons, anaﬁﬁhyl- actic reactjons and the |ike.

General |y, atlessering o thedetnmental etiget pf thecaners ondbaindividual. Adminisgatiousae of
art. The adgg.ieRata S B0y AbivRLES sHELARLs SuGR uamble bbelntfy

of any congeteefll] Siith ab @imindEiba BE Bisedde @Pmiphtsins.| ABiMhib@dtidnScadihébd &iiued on a
dosage can vary fromabout 0.1 ng/kg to about 2000 ng/kg, preferably about

0.1 ny/ kg dessdtequentdosis.aych gs biweekheoranonthly asleprropdatieniThe efiectivesmaaint is
o v caRE e P B o B30 T ol 5 R Bk
Ther apeut | gr&RIR AR ddsREE eftbet iGRidHYRE E&&g{&né"@ﬂﬁb i sRE4E %%ri&qte%vaimout

I njection Or by gradual perfusion over ti

et
/3

Ime. The inhibitors can _
admi ni st er edusing nahersidestfects such as pawanted erdskyreactiohs, anaplgydadtizréactions, and the

conbi nat | otk | GenertiBe i daskes Wil Vary ith thh age cropgrtn, pev enbeterd of e Sieseein
1 ecti on’ dRBLRRE A deferb B PONCERIN in Ifart, T RRAR, B UFbled by e
forms.of i dsdividublestysicidndnchanewsnt pfdnyecimplitadennot cause the toxicity seen
with systemic adm.nistratjon of imunologic agents, Fletcher et al. %987)
Lynphoki ne Res. ‘hejnvention further encompasses methods of treating a disease associated wi
elevated levels of soluble TNF-R by administering an amount of an inhibitor of TRRE
effective to decrease the levels of soluble TNF-R. Preferably, the disease treated is cancer.

- More preferably, the cancer includes, but is not limited to, astrocytoma, ol;godendroglioma,

" ependymoma, medulloblastoma, primitive neural ectodermal tumor, pancreatic ductal
adenocarcinoma, small and large cell lung adenocarcinomas, squamous cell carcinoma,
bronchoalveolarcarcinoma, epithelial adenocarcinoma and liver metastases thereof, hepatoma,
cholangiocarcinoma, ductal and lobular adenocarcinoma, squamous and adenocarcinomas of

- the uterine cervix, uterine and ovarian epithelial carcinomas, prostatic adenocarcinomas,
transitional squamous cell bladder carcinoma, B and T cell lymphomas (nodular and diffuse),

' Plasmacytoma, acute and chronic leukemias, malignant melanoma, soft tissue sarcomas and

- lelomyosarcomas.
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Rabi nowi ch et al. (1987) Cancer Res. 47:173; Rosenberg et al. (1989)

Sci ence 23Wolegkdigseand Pizz et al (1984) Int. J. Cancer 34: 3ax%usyrabssoabl y,
the intralesional admnistration is in conjunction with the cancer therapy
technol ogy described in, for exanple, U S. Patent Nos. 5, 376,682,
5,192,537, and 5, 643, 740. Wien the site of delivery is the brain,
the therapeutic agent nust be capable of being delivered to the brain. The
bl ood- br ai n bar r The TRRHE inkibithecamesdny lofowrsinyth¢ artrinpgledingcbwtgentimited to,

28 WO 98/20140 , . . S .. .

beT/ Uso7/ 1 90g8lIopTofepssinpihitos aniibagies B blark teeffestivsinteractign betvigen TNF-R and

circulatio =Tot ' - ' ' . I n
mechani sns ?T%éggﬁ% ?%s | oﬁ@%%é}?cfe%g%&?t{ig#‘oggﬂ% g%%%% g?cpﬂé Egg:ﬁ;u%gf%#% e
presence of spebificifbothe gohd@érntodiig TRRE. MdétBody ¢fin hntiodles Ged v Ritheas. of
a given therapeutic agent in the CNS m¥TIr§EEU| re the use of drug delivery

st rat egi es. Amebadiesrthatgrlogkeffestive bindi do thec IR argreatily sor¢ened for Hyy
several nethods d relies on neurosurgical techniques. In

o HEoHBLE

the case of"SH&EEyaymethed desqpbed herglny i cal intervention i s warranted
despite its attepgagdsabé | DR REStH RREULhDiBRER

delivered by di ‘rs'gct psﬁg/siﬁcf:lgfs fi%‘ril)"tﬂ?éoduct | onu?lrrl]tgth he C%l Sucﬁﬁlgg_&?ﬂgé’&oughto
i nt r avent r i mroflee, the dedired leffectinabhicio thei sympathe ofithe innglizntntalisease are ameliorated
Intraventricyl] ar injection ¢an ?e facjlitated by an intraventrjcular |
catheter, fHHIGKEARYRE UL dvad Sets ich as upvanted Crpse-Feagtions, awaphylagtic reactions,
reservoir. o hORMS Bbaddiy QLGS0 WAAY.A) 3% RE REUIRMDLY SENRIGR3PLE O

bi odegr adabl e devi Ces. er approac ST uUpt1 oh

bl 0od- br ai ndibsase irethe pyiticritagé eag Bs d¥Bhsined BY one sEskillen tHear By ddshye &hn Behe
bl ood-brain bharrjer. Exanples include intra-arterial infusion of poorly

di f f usi bl e adjestedsbytherindixidyalphysisian ipthe evans of anyatamplitation.i Rer instgace, when the
cer ebrovasc k ernmeabi ity such as efoposi de,,or yvasoacti epts such
e Tourotr  nBlior REEABby dbsais 3 Yant bRy oL et Gi Rpt S0 Behe sobe

et al . (19%nfedabliabeit 0. BngA¢ thla8Buf\¥tioag/ke ik dhd%r St dathdamRRMERoR daflly, for
(1993) Cancer Invest. 11:638-643. : b to

_ Further, it may be desirable
adm ni st er angorseypalslays.oGenéralinl when the antibortiescare admindsteredconjugatedmiith; t hi s
can be achigved , for examle, local infusion during surgery, by '

i nj ection, tﬁﬁ:@pﬁ@éﬁgeat,s, @w(‘?gﬁﬂ?ﬁ@?’,caﬁk’eb‘?#eans of an inplant, said inplant
being of a por OuPherRR ehRASsitiofld oSFRRE'; £5%f bk Alimiri yidiecti

nmenbr anes, such as rgﬁﬁasticbngr%to)ra%es, orlﬁ?llggce’rs. ksgwlg%ﬁeeuqig]l}gﬁc%%rr%e
i s Qi adel [gradyal pedfusicledvertinizi Thomlitdorecmas: administered infaoé¢rdvaslypet hod

I nvol ves phar nacgl ogj.cal techni ques such as podificatigon or selection of

t he i nhi bi t'BFeREIRRBIY Jatrgymusculagly, sybcutanepysly, anteasavity, dntpatherglly o fransdermally,
barrier. EiGiAR coiblnstitn Wit SRididehfle hydrophobicity of the nolecule,
g or ’

decreasi ng net charge
' Preferably, in the case of cancer treatment, administration is intralesionally, for

instance by direct injection directly into the tumor. Intralesional administration of various
forms of immunotherapy to cancer patients does not cause the toxicity seen with systemic
administration of immunologic agents. Fletcher et al. (1987) Lymphokine Res. 6:45;
Rabinowich et al. (1987) Cancer Res. 47:173; Rosenberg et al. (1989) Science 233:1318; and
Pizz et al (1984) Int. J. Cancer 34:359. Preferably, the intralesional administration is in
conjunction with the cancer therapy technology described in, for example, U.S. Patent Nos.
5,376,682, 5,192,537, and 5,643,740.

When the site of delivery is the brain, the therapeutic agent must be capable of being
delivered to the brain. The blood-brain barrier limits the uptake of many therapeutic agents
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nol ecul ar wei ght of the nolecule, or nodifying the nolecule, such as to
resenbl e QpgogAgI4pRIl |y transported across the bl ood-brain bargineseripeei n
(1980) J Med Chem 23:682-684; Pardridge (1991) in: Peptide Drug Delivery
to the Brain; and Kostis et al. (1994) J. din. Pharmacol. 34:989-996.
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PCT/ US97/ 19930 Encapsul ation of an inhibitor in a hydrophobic
envi r onnentintouthé beain hndsrinaiesrd froal the gemdrblbaitculationn Mislbculey whigh drasg thetblodadre
CNS. For exanpl e, /WD 91/04014 descri bes, a |.jpqsomal,  delivery systemin

whi ch the dweig basiesise hromanmechamsms: fiesshidnuan;agd fpritikteddranseire sBepapes of

Anot her e Breafcr s S Blobe: shiif DA R 6E BAR S o SRR o bivenl 1
bl 00d- br ai RhdiapéRrageft in (ROCNSSHE biqaftelthe @3l Belivery ARitegidd. IDdllvery of

cycl odextrin i ch passes through the blood- brain barrier can be
enpl oyed, ithetapeliticagentsto thet CNS ean bd ackicvédby jeverat methods: i n,

err]-cycl odextrin and .deyrivatives thereof,. .See generall U. S. . Pat ent
o |5 br e, Qhomeledgslitehyaasngal ioalinigeso H e chsErivaly if siients,
i ncl ude a j: ' ' ) -
Yet anot he%lu)r%?ﬂgllc‘itet a&géﬁggdeé%ﬁiﬁg%cgg%ﬁ%%gpﬁd%# ,S%]ff?igg nﬁ%’sﬁéﬁéﬁé‘gé E@nts
conj ugat i orcan®é delivered by direoy pHysical intretiadtivi iatyl the ANS) tsuéloas/intrhvbntridudaw,

chinmeric transportable [err]C.  For exanple, vasoactive intestinal_ peptide
anal og (VI Pairalesienaleer infrathgead dejectione latrpeentriculan ipjegtion pan befacilijated bnano a
Mab tothe.s&eci L C car[bi?r Iecullettgaags‘% rrin recesgif(irs V\@'m .
faci |1 t at ednERiemialdattisfer, RE eXraley atpthis F atee VPl Slobns AR OmRatFet Lol
barrier. Paygihodgsf inkd8ddtiontdad aldd Kdgoviled %&-re&ﬁp%%amela& Bfodepibihble Q6vBes. SCi .
USA.90: 2618-2622. Several other specific transpor systens have been

i dent i fi ed,Andtheraapprasch dethedigruptian ofthe blavidtbrdintbarrierthyswbstances mdnielf increasegthe
' lin, or insuyljn-1ike gr h factors, | and.ll,. .G her suifahle,

non- spec { (RETBEiliaf the bibpretn et Exambie HGES 2R AT FOgEYy
aci ds, | nosiifalipctieh@Shel Al maRfitbISbMERRE AL RIILY Breasd Birtiablashigelr UOS
have been descri be ereby, upon entering the centraf nervous system t

drug i s cl gevmdatiilitynsuchas emposide, drovasactias agdntesuehtas Yeukdtrienes. INSiwdPbdreit
No. 5,017, 566. RE i nhibitor can be adm nistered in
C,

h
Soni unot | orRaPPROT (193 e d bt aRt2a0; Babae e ST 1) Jotheaie Blod Hieiddesab.

response agai.gat e ht i ' I but are not
limted to?ﬂT{rﬁ 6%%%3?%5{1%0 %‘é?l@?g@@%’éﬁé}é;ﬁ%ﬂ%@g&'?lﬁ{@ , granul ocyte
macr ophage col dfyttifer) iftagtberigsitablé ar adrdiist&fthe canpogdti@nrUbeatlytte titodredin need

stinmulating factor (GCSF). . L. . L.
of treatment; this can be achieved by, for example, local infusion during surgery, by injection,

he

by means of a catheter, or by means of an implant, said implant being of a porous, non-porous,
or gelatinous material, including membranes, such as silastic membranes, or fibers. A suitable -
such membrane is Gliadel® provided by Guilford sciences. l
Another method involves pharmacological techniques such as modification or

selection of the inhibitor to provide an analog which will cross the blood-brain barrier.
Examples include increasing the hydrophobicity of the molecule, decreasing net charge or

- molecular weight of the molecule, or modifying the molecule, such as to resemble one
normally transported across the blood-brain barrier. Levin (1980) J. Med. Chem. 23:682-684;
Pardridge (1991) in: Peptide Drug Delivery to the Brain; and Kostis et al. (1994) J. Clin.
Pharmacol. 34:989-996.
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The TRRE inhibitor can be further adm nistered in conjunction wth at | east
one - chengidnegrangti ¢ agent. Suitabl e chenot herapeuti c agenPeTfuset/isdss but -
are not limted to, radioisotopes, vinca al kal oi ds, adriamycin, bleomnmycin
sul fate, Carboplatin, cisplatin, cyclophospham de, Cytarabine, '

Dacar bazi ne, Dacti nonycin, Duanorubicin hydrochloride, Doxorubicin

hydr ochl ori de, Etoposide, fluorouracil, |onustine, nechlororetham ne

30 WO 98/ 2Biédpsulation of an inhibitor in a hydrophobic environment such as liposomes is also

RETEA KON X i e G
21 PL 2 B i RSSO Ao s o yhichmEM e,

effect of B dAde@iias e nopklly Gdhspoltéd aeross thebloodsbrainsbari@bl e for treat ment
with the pharmaceutical conpositions of this invention. Those with a

hi story of cancémothee msthmdoiffbimulating thelinkibitegite passahiough theshlppdebrain bagrier is
t herapy conprise two, groups, which may, be disti.ngyi.shed by, clinical
criterla. PHEPRHELON P CIOSeHER: ARy SUUELIS Gy clgRextrp Syhich pessesayeh he bipad-

t hose who el LNl : | AL 1 LMD
I's one tha c%%ngté%e%zég{l %S%W‘Z&ﬁg’s@g@h‘%‘%{rd’ ?ﬂé?io'{i é’“gﬁ?? %gth&thH
pal pati on, akdderbatines therelf.r Ssc gepesillly] UeS. Patene Nesi 3301 7,566, I5,002(035tana [40983¢5816.
markers on _their own are insufficient to jdentify this _population). A
phar maceut $eeh cappgsiiansican alspiednder glycem] derivatize as éwcnbecb&wpﬁ-Md to

t hese patignt ;159 Zéll cit an anti-tunor response, with the objective of

pal liating fhdi ’é_ dition. ldeally, reduction in tunor mass occurs as a
result, but anyyelthidtEé! métHbd Qe Bdant@8 OF phydisiogRal e Rqkds suth hsﬂé&x?\_lgatiox_l

I nprovenent includes decreased risk or rate of progression or reduction in
pat hol ogi cef the imhibiferdn@gsansportdbde sgembto yield a new clinegicdradspprtable of. Eari t abl e

bjects is k in the,art, t he, " adj Y. Th )
" vi dual SRRISATRGR iaestingl borpdsentlon L1e) TR vasaarve ECbE opbentes
anot her ”D&ﬁgg?éatiohl'{s LAY to'thE sﬁédiﬁ’é cz{rhgf ﬁBﬁcﬂEﬁraﬂ@féﬁn&i fk%éfg}gﬁ %I{iarfacilﬁatg@ the
restricted t0) surgical resection, radiotherapy, and traditiona

chenot her apptaké\sf the VPaiNiab tdrfegate thdowdhihe bioddsbreintmmnddri Aaedridge (198)sandabl e
t unor . Howey(g(rﬁ thsd are_suspected of bei n%pat risk for progression of the
di sease, Biksbet alddPORros, Nagl.migad; SeioP/S4190:2618r262¢. Seyeat otherspecific transport
Thi s group 1)1 | I gh-t . | :

T o) L R enkof ALSHRLAL ot iRl o ] st

before or fistids, drigsulinHikesdroiviiefictors] and ITh €rkerfsaitible Afonsspecit @atierdirichde,
clinical arts, and are suitably defined for each different cancer.
Feat ures t hiarapoimited o, pysdindumnfaty peidsinositpbsdolesteypl; adl glueose derivativgs.

i nvaded nej or | t{ssues, ,0r how i nvol venent, of | h_nodes.
another ooCERnRpr g b Ry datertbBR oyl My SRR 8 bon T PRARS S dhe
to cancer @Hig is cleaved from the carrier to release the active drug. U.S. Patent No. 5,017,566.

The TRRE inhibitor can be administered in conjunction with at least one cytokine

effective to.enhance an immune response against the cancer. Suitable cytokines include, but
are not limited to, TNF, interleukin 2 (IL-2), interleukin 4 (IL-4), granulocyte macrophage
colony stimulating factor (GM-CSF), and granulocyte colony stimulating factor (GCSF).
The TRRE inhibitor can be further administered in conjunction with at least one
* chemotherapeutic agent. Suitable chemotherapeutic agents include, but are not limited to,
radioisotopes, vinca alkaloids, adriamycin, bledmycin sulfate, Carboplatin, cisplatin,
cyclophosphamide, Cytarabine, Dacarbazine, Dactinomycin, Duanorubicin hydrochloride,

Doxorubicin hydrochloride, Etoposide, fluorouracil, lomustine, mechlororethamine
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who have not yet evidenced clinical signs of cancer. For instance, wonen
testing pRehlsyf4HOr a genetic nutation associated with breayyussangso, but

still of childbearing age, nmay wish to

31 WD 98/ 20140

PCT/ US97/ 19930 receive TRRE inhibitor treatment prophylactically to
prevent the occurrence of cancer until it is suitable to perform preventive

surgery.  hydrochloridephélphaianuheaptophiitie, nidthdiiexate, mitoprysid, nitotaneppetitestating)
this invention is admnistered to patients in the ac&l.uvant. group, Qr in
ei ther of pinobtomarbgresarkaze bydwehloridestigptozptocing taxghtthiogugning, and dyaeH gaustard.

| deal |y, the conposition del.ays recurrence of the neer en etter,
reduces the ris UHPII’IF égﬁf’f’t&% ucéq &'8.5? wﬁ?rﬁ?eovége‘%ﬁie&?{ﬂ’g %tﬁgg)o_?ggatgﬁpogga?
par anet er s fay d¥any $6bhdh PRekiédlartPERBIbHA ardistitadé Ftitreafhd MithRREU! at i ons
and ot her nodes of " therapy. O course, crossovers between these two
pati ent gr phmsnaventival campositiensdfahisdmeantionaThosowith sihistanyofoindehase especially

i nvention can be adm nistered at any tinme that .is appropriate. For

exanpl e, t Kuitahls: Suitebishwnamsilyerts HrABerapYFOTaRRSe Y Ot AR PBAMPBHRS apy of a
patient w th i Q hyr : N elal®l : "} »
~clinically d%ﬁ@é?‘@%#a%&‘%é’?ﬁ%ﬁ ?ﬁlegé%ggth%}hﬂw%ﬁisn&g@pdét %t&x\%ﬁgmen
initially tfthosdwhtBedd dlirdeillydhedsrabldtumios. AhelidicillyTheiitrable tumbf iy drRNER .
The attendi ng physician can determ ne how or when the conpositions of this

i nventi on sambe detoeted ondhe basis of turmpn mash (et byopalpatéan, E4cHsnansereS-raxs tpositive of
di agnosi ng,a di sease socLated w t el evated levels af. T by..oht.ai ni ng
2 bol ogi CRoBERFRL oF RPABiAEen) merkesS of i R revp R cigRt oAkgeieh tine
sanpl e and pBﬁﬂHﬁ&?P%PH&nPa%ﬁtng! xorhgoé_ii?&l &fibbdibd ih s AvEftidh!i0hdrhinieel &6
sanple. In"the case of cancer diagnosis, the increased |evel of TRRE
activity cdmsepatientota dlizit ancati-mimor aesponst, sathethe bbjectenafgalliaing tiedecindition.
t he case of nitqripng progression or recurreri)ce of .t.he di sease, )
moasur eren iy IRAECHOR T HEIOE A DRRTSESA Trsulbou ARy BuER JRPERYGmERTCoRstigps &
early mar Iﬁgféefft.o 'Clnté&aY ihpfévEment includes é?tx%s@&' Heedr B 6t e&ogn{(eEﬁéﬁ &Er@flu%tion in
di agnosi s and nonitoring of cancers I ncludes any cancers-known in the art.

These i ncl pdtholdyidal aosseqaénces of thedumeor. gl i obl ast oma, mel anon,
neur obl ast oma, adenocarci nonm, soft tissue sarconm, |eukenias, |ynphomas
and carci noma. ArBRcond gsqin of suitable subjeets isknavnindhe prtfas the jaditvanigroup”. These

aores o AN R AT e SRLERARAE S s LR ek R Pl Bl of
primtive figapy. Bed Sl thevapy Wi have avhidedi(bst i uet RstrREANOF AlrgicalGeectionpl |

and large cell 1ung adenocarci nomas, squanous cell carcinona, .
br onchoal v&adietherapyi ansiiraditional chemotherapy. As a result, these individuals have no clinically

measurable tumor. However, they are suspected of being at risk for progression of the disease,
either near the original tumor site, or by metastases. .

This group may be further subdivided into high-risk and low-risk i:ldividuals. The
subdivision is made on the basis of features observed before or after the initial treatment.
These features are known in the clinical arts, and are suitably defined for each different cancer.
Features typical of high risk subgroups are those in which the tumor has invaded neighboring
tissues, or who show involvement of lymph nodes.

Another suitable group of subjects is those with a genetic predisposition to cancer but
who have not yet evidenced clinical signs of cancer. For instance, women testing positive for

a genetic mutation associated with breast cancer, but still of childbearing age, may wish to
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epi thelial adenocarci noma and |iver netastases thereof, hepatons,
chol angi agareghpfyge, ductal and | obul ar adenocarci noma, sqURITRUSH7A9930
adenocar ci nomas of the uterine cervix, uterine

32 WD 98/ 20140
PCTI US97/ 19930 and ovarian epithelial carcinoms, prostatic
adenocar ci nomas, transitional squanous cell Dbladder carcinoma, B and T

cel | | ynpheseiee TRREhhibitanuleaimbht yrophylpdtaalip ¢ty prevent the otourmnet affnapedraemtil it
| eukem as,, mali gnant nel anomm, soft tissue sarconmas and | ei onyosar conas.
Enbodi ed iihiSWHbE PoPFERIPHEVEPEVE $HB®R: ti ons conpri si ng pol ynucl eoti des with

a therapeutical | € - . 4. k | . The
pol ynucl eot i de %%‘%a%é‘g‘m%h?g@i&%@?’%%@ﬁﬁ%ﬁ%?‘%@%ﬁ%@%&% Pgenuat e
t he nat ur glgnlifisredXb pRYEKS S thehdpivadfiitbupd driih BitherloingRt salsdrbups, in order tolelici®
anot her approach to attenuate TRRE activity, a pol ynucl eotide encodes an

anti body (abranti-danegyresponse; didedlly, thegranpasition delaysireeprrencapfibe camcen, or eughent
th f). ,Th | i | d i.ntroduged into.t | | d th
xpr eos bl HEoT FOREE Ak A PO tBPISTEY e CHAEND): SR BRI TR B

! q . . . i A
act as e%féé{eh%%éiﬁﬂ%ﬂaghﬂs&i Wih bﬂleifggigegpggﬂggg @ dthet rAGdel VF itérapy.

pol ynucl eot | enhanci ng or att expressi on can
i nt roduced i nt Ofedurse, aosgmvets ftweerythess twabpatietlegrioups yeove,andltiee plmomvacduticalhe
art. The polynuc| eotide can be administered to cell]s or injected into a

tissue sitempesiigrsaf thrginventiomganthe,administesed atany timethatis RPBROPHAMEOKOT 1t i s

generally 0 ! I I ' r . e s
Conpos t1 GREFREY STt PE OBy RS B L Meryol s Bhidhe ity bigh
conposi t i aimeaBuldes) dtdeohtifsel dfteathedtufior Gbcdhés dlivlicallyGngetettEile U Thedapy can be
delivery to the cell, enhance binding to or localization near target cells,

enhance upoaksuestinapitiept whke initialiyofellan the adivenan groups bt shawing igss of he

pol ynucl eoti de acress_the.nenbrane intp the cytopla or enhance transport
bF ¥ he porbHiffeBs Theahe GRS Rifraas oo B S o coffpaRitioRs bEAYE POT
exanpl e, tifGetRARPSId beOssegoNPri ses one half of a |igand-receptor binding

pair, the other of which is present on the surface of the target cell. This

can pronote | octhe inzentiom alseencompasses methodsad diagansiog pidisease asseaatedhwitbel | |
or homing to the cell .i jvo,. or.any conbination thereof.. Suitable . .
component 1= lrueis of TERAPY skt iolaesrr Srapls ot B RSt IREITIng AP WY
to, anti bq@EeREY (W aTal mﬁh% i Ed ] e 1i f or
exanpl e, ?ﬂumrﬁlg{s&os%?l i%aé{d;ntlgen , ?ﬁ@e%?ﬁ%?%%%‘%ﬁogérﬁu i%ﬁlﬁ gﬁl

opt i onal | ysaspde i Inithe tase dfleandendipghodis, tbeiincremsetl leveloofdBRRB activityodompared to the
receptors on t[1e target tissue. \Were the object_ is to, decrease TNF-R

| evel s on PREOt canjagicats thataneer i prepen. YRERE caspelReniiRringProgresyion priepyrence
preferred degaftedss, dblsutdniét bf TRRE SrSintféte the Status of the disease and can be an early

marker for recurrence.

As provided herein, treatment, diagnosis and monitoring of cancers ;hcludes any
- cancers known in the art. These include, but are not limited to, glioblastoma, melanoma,

neuroblastoma, adenocarcinoma_, soft tissue sarcoma, leukemias, lymphomas and carcinoma.
The invention is pafticularly useful for treatment, diagnosis and monitoring of carcinomas.
Carcinomas include, but are not limited to, astrocytoma, oligodendroglioma, ependymoma,
medulloblastoma, primitive neural ectodermal tumor, pancreatic ductal adenocarcinoma, small
and large cell lung adenocarcinomas, squamous cell carcinoma, bronchoalveolarcarcinoma,

~ epithelial adenocarcinoma and liver metastases thereof, hepatoma, cholangiocarcinoma, ductal

and {obular adenocarcinoma, squamous and adenocarcinomas of the uterine cervix, uterine
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7 BRI

conposition will be focused towards cells with the phenotype to be treated,

| n preferwgg}@(ﬁt her cell types and cells already treatedpehit@tndnsby.

PCT/U897/19930 : I n anot her exanple, the conposition conprises a
delivery vehicle that protects the polynucl eoti de and enhances its delivery
into the cell. One type of suitable vehicle is a |liposone that either

“encapsul atga dvaflaR epivtielial @e@émdﬁaas,zi rodtatic 4deBocurcifombs, tRankifiohal sqhRRcwGS)
binds it by charge association not her type of suitable vehicle is the

capsi d or WHadder ogreinvmas B/anduE celtibymephiomas (noduddr apd diffesel plasmasytontee peuie and al
ticl th | | eot Pr ef d t

Dich vi ralSomETekeR 1%3?%15 g astnciih, self dRSh BSOS ot iRy SO gt

tissue type, a %Bgip.ﬁ i YR é:g%gmgﬁfiﬁgnsa&rﬁ t%ﬁélgﬁ&%uc dg% twlltge The

hemaggl uti ni n) ronD usi on an Ivery

conposi ti Qﬁeﬁpan&iaus? raatzam Igelhdtiy: sequgiice aeag actbveiingredien® dpﬂyxmchduua chinbé
pronotes replication of the therapeutic polynucleotide an i nt egrat i on

into the n@tqsq:d,tfnréexam;&@tto aegmentIyiatigpiate the ngiuralyleved of expressignoflf RRE
this i nvent: i,ncl f ql adenovi rus vectors, retrovi raI vectors,
adeno- assotl ﬁff ‘vectors, sindbis vi rus vectors, and the i ke.

Preferred are VR &other Bgismmrahéﬁmvé TRREGRHM, @ p%lm@bﬁdéﬁﬁuaéseaﬂ anfibédyS
for packaging, the genetic el ements required for replication or integration

of the t he(loapéagmenphexyaﬂ@hmbie méqmdmg taBRRE(beez fragmenit thpeend). |'thbcdyum¢ieptxde
Such vectors n be uce by kagl ng systems n which vjral nts
required o‘i"ﬁ"§l ﬁ“?tF e<g W%‘P%ﬁd tg @F‘? uge theaatih X/?rraﬁg

e.g., Fl Otﬁ- #pasbmcl\{\go%ﬁ( t(ij;é’?’?é as described sd[}ﬁ‘a fosbxﬂci {oefkﬂﬁ%g fdufid 1 e{ﬁ’s aﬁcﬁm ne

sever al SU01 onents and strategies In nmposition wt

t her apeutic pol Krpotymolebtide f&enhmh:grﬂr ettelﬁxaﬁﬁg YRR:E es@resﬁien canbdintroguoedlinmtped
in an adenovirus vector that expresses a targeting nolecul e I|ke TNF as

part of trf@lls\%p%n oprycagable drlivep veliele kngwa lraﬂv@rtnaihre\pewm ptidesagn

Coupl ed-w DiipidisFed Btglls BrinRic s dhissyd {8 R A’ PR b ?%Bve?ff%ﬂed
The foll ovudmﬁgefaﬁaﬁl Bds gérrdlghéfeired td ddusihistr ﬁle ;m;tnualebu&é Npgsan dffaccondpakitil

i nventi on.
MATERI ALS thaiznherkeserpression injtheyacges celb Agempenents of the composmon can mclude those

that protect the polynucleotide until delivery to the cell, enhance binding to or localization near

target cells, enhance uptake or endocytosis into cells, promote translocation of the
polynucleotide across the membrane into the cytoplasm, or enhance transport of the
polynucleotide inside the cell to the site of action.

In one example, the composition comprises one half of a ligand-receptor binding pair, the
other of which is present on the surface of the target cell. This can promote lgcalization near the
cell surface, endocytosis into the cell, or homing to the cell in vivo, or any combination thereof.
Suitable components for including in the composition include, but are not limited to, antibodies
or antibody fragments specific for the target tissue (for example, a tumor-associated antigen),
integrins and integrin ligands optionally specific for the target tissue, and ligands for cytokine

...~ receptors on the target tissue. Where the object is to decrease TNF-R levels on the target cell by
. enhancing TRRE expression, a particularly preferred ligahd is TNF itself. In this way, the
- composition will be focused towards cells with the phenotype to be treated, in preference to
. - other cell types and cells already treated effectively.
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COSs- 1, a nonkey kidney fibroblast-like cell line, was obtained from

Ameri can Jypesndeyd ture Collection (ATCC) (Rockville, M) weperampnigsned as
an adherent nonolayer in RPM-1640 nedi um (G BCO Laboratories, G and

I sl and, NY) supplenmented with heat inactivated 10% fetal calf serum (FCS)

(Irvine Scientific, Santa Ana, CA) and passed tw ce
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PCT/ US97/ 19930 1y anotiRekkampldie G&hﬁ)&iﬂ&{ GuipHsBd AHORRrAvehid Mat Prbtec the

hum di fi ed at nosphere of SB/oCQerr . The transfected COS-1 cell line terned
C75R was npolymelentide amd entaneesits debiviéry imtaithdcedlh Onepipk of suitahié véiocle s lifagome

Geneticin (A1 8-sulfate) (A BCO BRL, Life, Technol agi es,. i t hershurg,, MD)
and passed‘ﬁ"ﬁwl@ér GReERY .teﬁﬁpilynégﬁﬁif%noﬁ%g’@fﬁ@fl%éﬁ% 1posom|es) Aindsdt b s

obt ai ned f . ' ' o A ' eyl =1040
uppl ement A roci Bl Aot bR SRR BE i o elvet B UM R
Chem cal ive viraDpliricle Psyntieovibdl panicld, endabsidatinploreivelepinptie pS5 and
p75 TNF- RC%brf?j&tTNg wer e ?<iendl il’nprovi ded by S ndgrpf;ler_lll nc. (B%I%er, CO .

ELI SA assapdynusiestider Preferead dpyongstsuch Nimﬁ/w wiaterbpmdss arpgiope thahare trgpicifbodie es

to human p75 TNF- R were, generated by.i unj zat,i an,of w Zeal an ite

fomal e rabBrEeLtsSHE ey f1of poleidel uieh 38 tenaitnap et Ri di pimore
(1978) Cel b : " N -' ' reahbit
Sor um wae usichERYQehvery BF (i pofihicleot i 11 obiBitioR ahlad Oftidnly BirfSibelzchic
Sweden) af élementy of @ Virasithayprohetaseeplodtion ofthe theragenti¢ palydyclectiderand/ohiategsttion

15:429-436, The 19gG fraction Waﬁ th%l apel ed wi t.h horseradi sh peroxj dase
(Si gma Chetfethe gepome of the tyygsteelly Bpitahle yixal systera fonuse withlus myentioq inghidg

1984) Al ' : - . . -
ber o med Senp B fESEERts. fetindiaboebie, adeng-asnorilie it \¥0iRE bl v yeiiteizpd
0. 05 M car ihemiké ePReférted aré PELtSrs Mat bBmpH S Vithl geneaticeenivédkd refphitedAn BisFoopicRiging,

(Corning, Corning, NY) by overnight i1ncubation at %&grr] C. I.ndividual wells
ver e washetegapaic elementsregpired fooeplisptiqn orgntegragion pivthe thezapentic polysynieatide, but

ot andar s 0B i Hengts el ¥es: Sufik vocti off FRL bR RN by PRSPkt B WAL
2 hours. T{igal WRinentsYeG&ir weedRtrd Supplied BRARosREN of secdDvihg, ISek, &, Flotte

hor seradi sh peroxi dase-| abel ed 1 gG added and i ncubated for 1 hour at 37
[err] C. ThetahdWs93&33®5Swashed once nore and the col or was devel oped for 20

! t ' . t ith th bst t f e
oS () ot O SRS L D LA SUOSLL A s et (e
(Pierce, ERfkdsiich withthedR&aptfe FoBmuticbidd. Irok Ekahfie, a5dipmicldotife cdndde” Lawn,

NJ) prepared ‘according to
: enveloped in an adenovirus vector that expresses a targeting molecule like TNF as part of the

viral package. The vector might alternatively express a coupling molecule, such as an avidin
binding site, that can then be coupled with biotin-TNF for purposes of targeting to the target cell. .

The following examples are meant to illustrate, but not limit, the claimed invention.

EXAMPLE 1
MATERIALS AND METHODS

Cell Lines & Reagents: :

- COS-1, a monkey kidhey fibroblast-like cell line, was obtained from American Type
Culture Collection (ATCC) (Rockvilie, MD) were maintained as an adherent monolayer in
RPMI—1640 medium (GIBCO Laboratories, Grand Island, NY) supplemented with heat
inactivated 10% fetal calf serum (FCS) (Irvine Scientific, Santa Ana, CA) and passed twice
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manuf acturer's instructions. The results were obtained by neasuring the
absor bancevxﬁ%sfl@ o hmusing an EAR 400AT pl ate reader (SLT- lirasystivesoent s,
Sal zburg, Austria). The concentration of. STNF-R in each sanpl e was
calculated fromthe regression line conputed by known standards. Most of
the R2 values of the linear regression were greater than 0.99.
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PCT/ US97/ 198&ékly. The!pdlisonére niihtaihe@ft 87RChinti hwthiddfedodtmdsphith€ of\8YeCO £ STHRA

and the average of the results was reported. = In order to induce
secreti on ofarfRREEd COfr ITeell linectermed CTHid wagimainkaingd dix fersamermediam with the

?esuspendecedion st epooperp Benpuon(GAPE 'S GaBCRT Bnla & Fekpmifasi o Fos
suspendect 4 A6 % FCS
ol 1 s er o SRRty DY ahd FpSHECHRE welRy TN, # Hadnhh Richbele IOk bR Bl IR

and r esuspewgeebthined fions ATEaid meintdindd id 2 skiSgéhsivn dultitd MEPMIAGL@r 2 hours
i ncubation in 5% CJerr] at 37[err]C, the cell suspension was collected, '

cent ri f ugedsupplementesdewitla 1 0% it@ﬁm@%’f?ﬁt fRMé veas| pugehaged fiomiSigma Chemical
TRRE- i nj | T T Lvity THP-
Super nat ant CRaRr TAB ME) Revombibdt ot Rinat Rruie bes detd TRAR A T

nmeasured W yBrekindly Provid&bdy Sy BRS@Edulfy, @gg_ei nin detail below
. 2.

Briefly, C75R and 1 cells" were seeded at x 10[err] cells/m/well in
a 24- well cul t BEESAhssays wart penfoninad byt thenfolloonidg methodsit PalyElenal| abtibodied & t o

16 hours. The nedi lLlh,the wells s aspjrated.and 30 err]l_of T
experi nent ali‘“‘g%{hg#imggk Wﬁﬁﬁwﬁ Hn@?‘gﬁaﬁﬂ‘a of%gg_ieaﬁaghvgln%e&‘pmg}y S n
5% CJ err] ' hﬁig} > L¥v§,§;1i N A3

[e(;r]l of f%gﬁzﬁg{ﬂt}%n%& G?#g«%@ﬁ%tﬁt)%gagﬁn 8 tl'ealgz u %gi on pgglggiio 3t4hlg'
sanpl es fr cThehthfragtion ofithe immahized rabbitaserhint has paMfibd usihg 8 ProtbineG Farrhbfia R
wer e nmeasured tgﬁl ELI SA__The background | evel of STNF-R, ' was neasur ed

whi ch
by i ncubat i Kite Siheriealss impselagSyede) affinitysalims bithemetbad of Eyredak REO78)

ty:
of e um P EERREn Ry 1B ESe e Telp Fhorti] b HEPIBBEE Wifithor Rbedi I PR LIBR
measur ed by(Sigifia OREmiX O0L,I STEDG S, MOYRS escribed By T sswntand Balrilok (1984Y &gl O

calculate the net, TRRE activity. .
EXAVPLE 2 Biochem. 136:451-457. I N VI TRO TRRE ASSAY SYSTEM

The obj ecti ve of g5 1sk wiby ik Sal SRl Al ARG AYS 9D & Rl IRATHE

TRRE

. 100 pl of 0.05 M carbonate buffer (pH 9.6) was bound to a 96-well ELISA microplate
(Corning, Corning, NY) by overnight incubation at 4°C. Individual wells were washed three
times with 300 pl of 0.2% Tween-20 in phosphate buffered saline (PBS). The 100 pl of
samples and recombinant receptor standards were then added to each well ‘-and incubated at
37°C for 1 to 2 hours. The wells were then washed in the same manner, 100 gl of horseradish
peroxidase-labeled IgG added and incubated for 1 hour at 37 °C. The wells were washed once
more and the color was developed for 20 minutes (min) at room temperature with the substrate
of 2,2’-azinobis-3-ethylbenzothiazoline-6-sulfonic acid diammonium salt (ABTS) (Pierce,
Rockford, IL) and 30% H,0, (Fisher Scientific, Fair Lawn, NJ) prepared according to

- manufacturer’s instructions. The results were obtained by measuring the absorbance at 405
nm using an EAR 400AT plate reader (SLT-Lab Instruments, Salzburg, Austria). The

.- concentration of STNF-R in each sample was calculated from the regression line computed by

known standards. Most of the R2 values of the linear regression were greater than 0.99.
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activity on the human TNF-R in its native conformation integrated into the
cel |l surfage ogpBidar ane. The transfected COS-1 cell |ine was rdmwesidso t he
assay system since no background of endogenous p75 TNF-R was observed.
Attenpts to study and characterize the enzyne responsible for sTNF-R

rel ease have been difficult because the presence of an active
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PCT/ US97/ 1993flicate Welinofedach ddutpornomsampie werertestadandsthie asiérage efitho mésplts was
indirectly by the generation of soluble receptors. Studies of release of
ot her menbrighetesbund proteins as well as TNF-R have been carried out by

neasuring the | eyel.se b ;3floddseAGHHE PRRR oin DL LS He AoRAGTABAE Das

for the presence or abséence e surface antigens. vel

of the enzyggfdrine@! THPRE cél groRinddebgithmid @rlgfgﬁdreré%llebl@ﬂ ahdrRusRYierd a

novel assay systemto detect and quantitate It was found that the

level of solxlbf eelisimhef RBM3d648 shpplemented nath nF@Shanddacubatediwith $§EM BMA for
expressi on sur f nti n the nmenbrane .and th ate at, which. the
ol " can sythmin 56 Gl 56" oft <elS v culfe BB viefed sE At BFdros
some. St udi GedihhoTRRBIEPMEA §hi rithenliga Il e Sdie y AR REME NI ith VATFES.
have been correlated with the level's of soluble forns rel eased*and the :
ki neti cs ofAft&xe2 hourslireabation/¥h 396 \COuy 378EMhs eell suspensiontiwhs culidctrdseentrifuged,

systemto detect and al so quantitate TRRE specifically and enzymes that
cl eave mentangibe cell-fse pupsmataniwaspollppted antheRRE-containing sample.

Menbr ane- associ F- S bstra TRRE..nst ead, of
the reconbi nan'?il %xgonﬁ ec Iag&ég@aﬁggﬁﬁégﬁ%%%’%%? 1%%%% at %é(}géﬁlﬁ—igﬁ

si mul at es aquiBtifteddydeseitd &d was éRarRdi Wit aB6Vel QME%ahéhr&E&iUeQ&xefehﬁn _
eval uation of TRRE activity. Menbrane-associated TNF-R can al so assist in

al | evi at i ngdetaihbglew tBriefly, EZ0BRpad5OB1sils weresesderbat 2k d R’ eslle/mitwell inja24-
nmb - | at f o S I v, .

ot romel y TRl PP os 2 Bhued RSAR el S5 B2 Eo 16 HRUS, To Biaiprain e

ver e const ryeleaPspirbhif aht 30818 oF TRRE SiRriffRntat ¥arkble wasGidubated Wit CPSR Bd

express either TNF-Rs. The c of the human p75 TNF-R was cl oned

from a [ errGCOStDcalldNor 30 tmim ity SHeCOyat37 . SBirultapeousiyy CFHRiwasih@batedobitls300

Cl onetech Laboratoriges, Palg Alto, CA),. .The cDNA was, en cloned into
fhe EcoRl shbtq% ff‘:ﬁsilﬂméi@ﬁﬁﬁ&l&ah é&%\ﬁegé offheyacbaoB e 1 90 %@%,e_aéféaﬂl
D ego, CA) WhieClaneqrd fhd'dhe 18608 Ridte ARAGEPDy ERgsgEHREL T On Of

1@"793&\@" -R!
transfected cel }s I n tcﬂe presence \gé 841 : T%I s construct” was transfected

i nto COS-1 mekgmoundilew! 6hsTNE-R, evhich whofprhaired Bhihcpbationmfithd TRR Enexplxisiental
described b égmsnd kayama. 24 hours post transfection., the transfected

cell's vere @54, pad tegpantansons relepsscbrespiors Py C7RcWhishaysaeasured
Gai t her sburyg, iMoo oftiidf! o Bkl a18he WERB AR 6dISSiveleMbtrb e BSm 1 fevel

resi st ant

~

measured by the TRRE experimental sample incubated with C75R in order to calculate the net ,
TRRE activity. '

~ EXAMPLE 2
IN VITRO TRRE ASSAY SYSTEM
The objective of this study was to establish an assay system that measures TRRE

activity on the human TNF-R in its native conformation integrated into the cell surface
membrane. The transfected COS-1 cell line was chosen for the assay system since no
background of endogenous p75 TNF-R was observed. Attempts to study and characterize the

enzyme responsible for sSTNF-R release have been difficult because the presence of an active
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el ect r ophor B

cells were pool ed and nanmed C75R. These cells expressed approxi mately

g(7) 000 r&&s&g&gg@zgl | by Scatchard anal ysis. PCT/US97/19930

PCT/ US97/ 19930 The first 300 bp on both 5 and 3' ends of the
cl oned fragnent was sequenced and conpared to the reported cDNA sequence
of human p75 TNF-R The cl oned sequence was a 2.3 kb fragnment covering

posi tions %h%%@%r%&g%@%hﬁ% BxBcaldorty BefIreNE By thdddhlratiofdE SARBRS €S

the full length of -R-codi ng sequence from positions 90-1475.
The 2.3 kiecgntdrsTStudies eftaleassof dther rmernbrana ddundpmtdimeasmuélt apTHFeR bavenzpen

D7 . e AR LR 56k S ISR o
[ 7.7 ' . ' '
P L e B ey

TNF- R was didrRbbésn quaatieydd Weahawiord Sevisedidie] 455h@sstend Yo detbe anCPLDRItNES
t hen transfected into m)nketK Ki dlr;aeiy COS- 1 cells using the cal cium
¢rtevhbef s

phosphat e- DRRRE: dt wgs faundghat olubde fwinsaeleasedlintndhe medinm depends emthe
t d C75 i dent.i fi ed d bcul t d. | h d
e o Pl A rebb of it BBEH g emtrons apd b it B iR B RSB o
TNF was rad%mmﬂe%ﬁ%ha@x R8s fHRsOhRNiRE onlth J?Hlﬂ'ane-l._ﬂn%ﬁm}rg%ﬁdvi\gsr, g{egﬁngfeggl

of p75 TNF-R expression on C/5R cells, 2 x 10[err] ce
into a 24- wekéls and the ldnetigsl oftacti eechdyme forhedthdverbet comeldted witlr the levels26f soluble
Cderr] at 37[err]C. They were. then incuybated with 2- 30 ng [err]l

r adi ol abel cfPrmsselsased apdihakineticst their relpase, Wednve now denised aanese debined assay

excess of e TNE ] . S
with ice- cof’g%}g%f héégﬁt:}g%ro guan y"(seedﬁ\}\n'{:‘ ts%e%ﬁ&%@@%ﬂn%wg@% é{%? %lé%{eﬁg?xﬁ@%\}gs
det er m ned Meﬁo?bﬂém@irﬁig&hiami ganma count er (Uppsal a, Sweden). To
determ ne the effect of TRRE on the surface levels of p75 TNF-R, cells

wer e i ncubat ed wMeamtganerwhssheigted TNF-RRmEs ehnserm phibegubsirnts foa{IRRE fnstead of then

at 37[err] C nd he .nmedi ym was .aspirated before,.i at i W t h
adi ol abel eipeqfBant TRE-R oIg HRARE SRR SRR T R Bimidethomier
by i ncubat i giysté1bgicdifferoenvir8ifn@hi UndSubstbRé PitROEvaliitionlof TRIGE Aitivity.

i ncubation,” the supernatant was coll ected and centrifugally concéentrated

wi t h Cent r i Mesbraige-asspeiated (TINE-BoGnMIvocassisbinf allewiating mehspeeificedsavage Beotbet v,
MA) and applied to 10% acryl ani de SDS. PAGE. The proteipgs were Lhen
Tcases YRICh SAR PEFH QR DORMEMBEARG VSTAAARLOES: Finiss mast ByBabFelive

(1 nobi | 0N) exprbd el g\@oﬁwgqﬁﬁi i R I{i@é@ eflg
the bioti n-?ﬁre%lt élllv* %ﬁ\&dgg&sl{’ gér# %SArrer gham Aner's agn‘?g UK) g%{rﬁ{ g ell
per oxi dase wuitsdonstrectéd by CBBIA Wendfestion ihwhmorkteyrC@S-1 ddills Wwhidjadenot@hpress either
TNF-Rs.
The cDNA of the human p75 TNF-R was cloned from a Agt10 cD_I:IA library derived

from human monocytic U-937 cells (Clonetech Laboratories, Palo Alto, CA). .The cDNA was

then subcloned into the EcoRI site of the mammalian expression vector pPCDNA3 (Invitrogen,

- San Diego, CA) which contains the neomycin-resistance gene for the selection of transfected
cells in the presence of G418. This construct was transfected into COS-1 cells using the
calcium phosphate-DNA precipitation method described by Chen and Okayama. 24 hours
pdst transfection, the transfected cells were placed in 600 pg/ml G418 (GIBCO BRL Life
Technologies, Gaithersburg, MD) for the selection of neomycin-resistant clones. The resistant
cells were pooled and named C75R. These cells expressed approximately 70,000
receptors/cell by Scatchard analysis.
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38 WD 98/ 20140 _
PCT/ US97/ {R{9sdh0140 The results obtained are shown por/Esgurese?,
C75R had a very high |l evel of specific bi ndi ng of radi ol abel ed
[err]I-TNF, while parental COS- 1 cells did not. The nunber of TNF-R
expressed on C75R was determ ned to be 60, 000-70, 000 receptors/cell by
Scatchard analysis (Figure 2, inset). The |l evel of TNF-R expression in

this clone was 4Uh¢ firsh000 bpea botlpfreandt N ands ofhat clvhed Ifllagﬂueﬁfe\lvhsseqi[éme&{dnd
val ue cal cul ated fromthe TNF_bi nding assay of C/5R was 5.6 X 10[ err]

This Kd val mnmagd forthe reposted DM sequencs efffaman nfSSINFR/i Hagsslgnedssauensa waéra

f el | h | f
armn’ p75 T MR FigmERt FayeHnE bR ians a8 2380 P et TRy TR ielheichy Ehin
|'n order t o BaATAERs HeeruRNERAE opﬁleg:‘;‘?'frmmwﬂ?ﬁ@m@m%ﬂ Mbsifond 921475. The

foll owi ng experinent was perfornme C/5R cel Il s"were seeded at a density of
2 X IO[err]ZBé:IbIIﬂ/Sv'\Bﬂ]F-R cDHAZu(tas them blibal@ied intoltheimultiple tienmgdsite od e GOINASK

12 16 h 37[ C 5% wel s
2api rai odl, FEBNAGCEIEHOR VR ot R oo e %M@h@ﬁwamve@ﬁ%ﬂy
' ncubat ed fx%gtrﬁgo ﬂd&ﬁmﬁ%ﬁ%éé gﬂ?ﬁg ?ﬁi@ﬂ? BQ@n %ﬁ%ﬁf&tﬁff 2 %nwcin-

"TRRE- nedi u I'nmul'atron o

fol I owed byresistibepérefoptheisbRction bﬁtrax{sfédt@isdtlls eG4 ug) énarthaemws&m&if the p75
described. After this incubation, the nmedi um was repl aced with fresh

medi um cont BNFrR avasdrivest hy thecqytgmegalordtusprampter figate 1. Aba pSDERXas e,

the cells re.l th the lev of .bou oacti

was measur e%ansfef% “ﬁg@e B#eyglﬂéﬂ?yf 8@9_‘ ﬁfg Sr’rﬁmgotk‘ Q;I}BWCISBE% %@rm&txox
si gni fi cantnyr@ac "I‘h@%éléc@ﬁfcﬁfne 'u’i‘ml?ﬁtnﬁ&ﬁ‘uﬂ’iﬂ tenddRBFs R, &S fdesh fRACId\CBbol Rk,
was 1,393 cpmon the cells incubated with TRRE conpared to 10, 567 cpm on

the cells not t Pﬂavwd)mhahedlﬁéiﬁ ICN PharmaoéutRals bic. (Ecrsth Mgsa; ﬂﬁa)canﬂyhe human
| d to d t h t he, p7 R | 75 TRRE

the” fof | ovieHaEIEgar TNE fresradolsbien iaisk the Shlpratnfaer T ethpdr Loudelcmes e evel
seeded in aydof m%h)g;zjre&wr{& )675&%&1‘?3 QWIO’Q:@HQ%FI%%& aﬂﬁ%é{%ﬁ%-@eﬁ Qilture

Cderr] for 12 to 16 urhwas 1 ncubate cells 1n
the 150 nm platetandfincubdfedrfon12ituil6 heurs &5 594 COpat STPEr Thtpmiere/then imoubated twdith 2-
and centri fﬁged The, concentrated sanple was, applied to 10% acryl am de SDS-

PAGE and el ¢¥ng oplrraiil@!aibekﬂmwﬁwmww in thspyesensa Qrbpencyiof |1 0nfold excess
menbr ane (%(H{i?aél méﬂ%?%%h% ?&@h&ﬁ? ‘gzli%gair%ﬁ gureé‘%% iP20G ¥ et Rere

simlar to St ze Tound 1h biologlca e
lysed with 0.1N NaOH and radioactivity was determined in a Pharmacia Clinigamma counter

- (Uppsala, Sweden). To determine the effect of TRRE on the surface levels of p75 TNF-R,
cells were incubated with or without the TRRE-containing supernatant for 30 min at 37°C,

and then the medium was aspirated before incubation with radiolabeled TNF.

Soluble p75 TNF-R was generated from C75R cells by incubation ‘with TRRE-
containing supernatant. After a 30 min incubation,.the supernatant was collected and
centrifugally concentrated with Centriprep-10 filter (10,000 MW cut-off membrane) (Amicon,
Beverly, MA) and applied to 10% acrylamide SDS-PAGE. The proteins were then
electrophoretically transferred to a polyvinylidene difluoride membrane (Immobilon)
(Millipore, Bedford, MA). Immunostaining was performed using the biotin-streptavidin
system (Amersham, Amersham, UK) and the peroxidase substrate kit DAB (Vector

Laboratories, Burlingame, CA).
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The foll ow ng nmethod and assay were used throughout the Exanples to neasure
TRRE acti wybysntydeR cells and COS-1 cells were seeded into 2¢cEmsd7/10880t ure’

pl ates at a 39 WO
98/ 20140 '
PCT/ US97/ 19930 density of 2.5 x 10[err] cells/m/well and incubated

overnight (for 12 to 16 hours) in 5% CJerr] at 37[err]C. After aspirating

the nediumin thghyedshlts 30@inea atd showin thiREure D) CISR kad aiveey highdelel of grecific
wel | of both the C75R and ZSIN%atesfor 30 mininb5%Cderr] at 37%1{0
(correspon dbmglngmfm@nﬁb@ede At-Tbiffe while [patental 5= tcﬁnfedlﬁ)ﬂo'i sThmnmb@

e um or RSt onGBE R A nc e AT OELE o besfordebest By picBond 8 s
were col | ecz%gecze g{sa f tgRdeveRBETINEER eﬁﬁé@éi&gui‘tﬂfs A& \ﬁWﬁtﬂ"Oaﬁmé’éﬂm@ﬁer than

sol ubl e p75 LI'SA as descri bed above. he foll ow ng val ues
wer e assi gngat emePa] callsatTherkd midecaléulatedafmmmﬁte TNF buidukg ssa;paﬁcmms 516 xa
C75R plate treated with the TRRE containing sanp E{ t ot al anount
of sTNF-R 16 aMc7ERs Eﬂda\faéue Basm(ce\mﬂfemer%m ibswe uswremns pRftadeioe Beisvey

Came T oagent SAFRR: T bRl GO R el Ml Dley b a7 SR &

i.e. the Spmiﬁﬁmmeaeheasesmllaﬂb\lﬁaﬁempm C75R cells. C = (anpunt of
soluble p75 TNF-R in a COS- 1 plate treated with the TRRE sanple or the

background | evel ImbrdsntQMB@upe?&erfecmfr’EREEmdn@ybfanPbonné TNF-R,. the fcdlowmg
degraded val ue. of trans el | St nggﬁ?aTNF R in :}dgT‘?REp nﬂ
Guri g 80 PP s Brrtomel. CRE oellS e S Bt grbud s IS el ik a 24-
background W%}i%le 1%1t§r€ atBaH&ﬂ{c%SEt@d K B @71%%%saét%7°c in 5% COJN¢hdfledium in

rel ease of so TNF R produce RRE activity egi sti ng 1n the
initial samﬂeewells wad aspimlted;kephcécbtvhth\msh (ri‘ddium elona oe with BRIRB inheliymi San8NF- R
only by TRRE) \\e _assigned the net rel ease val ue_of sol uble

p75 TNF- R amah@eéﬁesmmm atBAFE. Theeushoutths exaraples.the " IRRE-medivey’ ymsdhal7s
TNF-R net r EJ)IFe%%e% tgﬁtﬁmﬁ&a&? ?ﬁf‘ﬁp“ﬁééns(&ﬁh M%we@cbyrxﬁ&%ﬁét 8n of the cellg}ncﬁesh

the TRRE assay was “devi Se I'mecour's recept

assayed Dbymniefinh 8d ity ad@ésefibed. TAREr tidhcubavios, thamdaahﬂdza\svréma@awm&h
COs-1 cells for varying Iengthé of time between 5 and 90 nin. The

super nat-ant megdisme c@mmo Bl hlﬁ@eleééfg‘@e&ﬁﬁbf h@‘lifé af é\ﬁélth%)ﬁlbdﬁgﬁ Ixsed with
TNF- R by EL T t1 Vit
Above. et eQRSNFQH 34 Bie eV i Bt Ydloastly waf webaRbe TR HSEPRTr pincine

S mn and i BECFSReN 'vaNF 395 ﬂ'%ﬂlﬂcﬁh thHdcrénied aftHIRQbAAtH WethPERRREE The rauxéé&nve
| onger incubation tines sho that the |l evel of TRRE remined relativel ﬁ
2

const ant af c@mtmsm?r% cppe o8 theedsilly inqubated ivéth{ERREtdospardd toUfs167apesoy tege
5B). Theref ore g{lﬁﬂﬁﬁ&:’ aelggsr(r)’rtlé]ﬁ/dof{)ﬁxdijnegéaggcxgptI mal incubation tine

for this as¥®
In order to determine the size of the p75 TNF-R cleared from C75R by TRRE, the
following experiment was performed. 15 x 10° C75R cells were seeded ina 150 mm cell
culture plate and incubated at 37°C in 5% CO, for 12 to 16 hours. TRRE medium was

incubated with C75R cells in the 150 mm plate for 30 min and the resulting supernatant was

collected and centrifuged. The concentrated sample was applied to 10% acrylamide SDS-
PAGE and electrophoretically transferred to a polyvinylidene difluoride membrane
(Immobilon). Immunostaining resulted in a single band of 40 kDa, sin;ilar to the size found in
biological fluids (Figure 4).

‘The following method and assay were used throughout the Examples to measure
TRRE activity. C75R cells and COS-1 cells were seeded into 24-well culture plates at a
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PCT/-US97/ 3983820140 .The bi ndi ng assay cl early showegcthav7/19980
parental COS-1 cells did not bind hunman [err]1-TNF, whereas the
transfected C75R cells showed strong specific binding. Scatchard anal ysi s
I ndi cated receptor |evels of 70,000 per cell which were 40 to 50 tines

hi gher than that typically found on other cell lines. This higher |evel

of subst r atdensity ofid8 xdidX’ eclls/mifwell aRRRECUbated toivernight \(for 2 1oid & howrspin 5% CO, at

itivit ith .oth 1., 1 T ' | cyl at ed f .
e A g S 05 I S L5 e My

ted f ] TNE- . t:hexo :
epor e | dack YAty YRS, ¥t B sl

resul ting iAandCaestidnedbeboy rré@eaiveiiy)biﬂixhaltﬁleouslﬁ, C75R cMiiR 2470éRt pRtes were
were incubated with TRRE nedi um sol uble p75 TNF-R was rel eased 1nto the

super nat antalsghinewbajedswith 360 1 pf Seshymedingyor boffer feomesponsiing tod® pientianed below).

rel eased coxresponded. to level of TRRE agtivity. As C/5R cells were

i ncubat ed melfugﬁﬂgeantsr%?ﬂs ﬁﬂﬁecé?f{a FFF?F‘E%’@& ‘“Bilfé‘é’i BﬁaXé 4%5 the-concentation af splubls
i ncubat ed W7AShTNEMR BWEPISA Wb fifdcribe@boiig. t 0 neasure the |evel of spontaneous
rel ease by C7/5R The spont aneous rel ease can be due to an endogenous

source of pr ot edlhe following vaiyesavire asdignpdahdicaleulationn mhRREAGE (amomnéeoluble
origin. In Ltion, T di um was i ncubated with the parent COS-1 cells
to det ectpalsglé&#'&/’é‘i a 5?5%5%1@? withiths TRREgonfpining sample);die. the tptel ameunt of
sanpl e. For, - r@ﬂ%@p el | kec (B¢ ('n@c the | evel . of

sol ubl e regg})\jt?orﬁslﬂidn t he lgﬁbgng?gﬂ%sgﬁ%ﬁé’wq?#: A léﬁ}’ ﬁeze§EW%

wi th COS- 1 CF5R plabapavsiewitl ohlyuneditindr bifffef Eoritiaipatht Siiné Rlagdfl a8tk W t h
COS-1 cells, significant degradation of the soluble receptors was observed.

The | evel &prrespopdingfamplas intt svithevegrogenous TRIE); 4. epthespentanconayeletse o SENF-Ro
to 50% aft .01 pcupatio i.t-h : ells cqrporating.the

t Wo SO(:JI‘ cegfogfq Céglc{{(ggep%’u d _E%‘_P‘I%‘FB@‘@”B@BP%@ ’Pﬁ_ecog'ﬁdgf‘tgé@ﬁ?fiéﬁg’ &éﬁm
cal cul ate tsa@gmecsr thEbRkck@edundi 1evel of soluble p75 TF-R 12fEas&1 by REPLIG | R2HE dlb tapgae

| evel of soluble receptors in the supernatant was due t'o the proteo
cl eavage ofvaluerefitegneletrod (prerexistipg hs ENFasintthe SRR saonple dutiyg 86 enih dxabation in a

bi ndi ng of r.].l-l abeled TNF to C/5R cells ter | tjon with TRRE.
Si nce the rée(g%ﬂtpé?te’ Sgﬁe‘io&eéﬂo t‘ﬂ'éﬁg’ ° fﬂqvﬁi oéw cgipded it 2 C3oR platey
ibln 0{/? gi c al flui dehe Hebheleds@ P SQLERD75NNF-R ol dldid by TRRIOSARLG -Rtsd MmB
" initial sample is calculated as follows: (Net release of soluble p75 TNF-R only by TRRE) = A
- B - C. We assigned the net release value of soluble p75 TNF-R as the amount of TRRE

activity and defined 1 pg of soluble p75 TNF-R net release (A-B-C) as one unit (U) of TRRE
. activity.

Once the TRRE assay was devised, the time course of receptor she&ding was assayed
- by the following method. TRRE-medium was incubated with C75R and COS-1 cells for
varying lengths of time between 5 and 90 min. The supernatants were then collected and
assayed for the level of soluble p75 TNF-R by ELISA and the net TRRE activity was
calculated as described above. Detectable levels of soluble receptor were released by TRRE
within 5 min and increased up to 30 min (Figure 5A). Subsequent experiments with longer
incubation times showed that.the level of TRRE remained relatively constant after 30 min,
presumably from the depletion of substrates (Figure 5B). Therefore, 30 min was determined

to be the optimal incubation time for this assay system.
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PCT/-US97/ 5983820140 EpetiYsg/13030
MECHANI SM OF TRRE PRODUCTI ON In Exanple 2, a novel -assay system was
used to detect and quantitate the proteolytic activity of TRRE. Using this
assay system the nmechani sm of TRRE production was further investigated

i ncluding (a) PVA requirenent, (b) FCS dependence, (c) universality am)ng
other human cel | Thenisdiag dssah RREMY 8RoWESiHdEthe DaRnial AGH-1cbIBdRIbt
secretion, &el) ef f ect ﬂ? slg/g\ SfRRE secretl-(gﬁupan synt hegi?s gﬁl(d@'{man
physi ol ogi c&f TNHuwbcEa@tHeetransfcaﬁed NIAR cells showedTstFong specifiv mslmimg) nSxeaydhasd

LS:JFﬁI”nLﬁ o BRRET Ecated et Lvelanf 70D oY dell whibh st ook imes hekir bt
"n | suspons DoRcA et By g Bl ELC SRRPH L IAR Bubiale AR e Rl ofRYE

MRC-5 (a huastivitywigh nivichimdreashsitivity thiah Méth othél cell 1BeOWT B RA AR dé.lcu‘lﬁ%éc?from
purchased from American Type Culture Collection (Rockville, M). These
e

cell lines téh%'éél@é‘dﬂ@\)ﬁaéé Gx BERM, sinmiato the ABlues previmmly: feparted foathernaEes.

cushi on ( spiiges P23 G VIR, Bephstya ol ot finshrnbeioe Ro otshipasceptor in

heal thy Vol k9iatyeooH Ot fioAtebink i o BAIBR il o it 0N (S g

Then nmonocytes were isolated by count low centri elutriation with a

Beckman JE-5.0 sWéh@nCHRl caNsawe@encuHatedpwth Wm&d\emﬂobhet;ﬂs TNER wa§ was
over 95% aﬁ# ud(ged E" hol ogl ¢.exam nati on and nons;%em fic esterase
st ai ni ng, HytP | afapt Whinkowassmeasueable by BLISAwe The gmanntnfrecepiass

| usi | bl ood
S Gensi ty ofigesed ﬁ%%eseeﬁéﬁﬂe&e? °i’Wi@‘wlﬁ%%@mﬁ%@%&o%fﬁ@t
stimul at ed mietifund,GnBthed (el QY 5ROcebls MasWhntilenedtsyidtubatBd HthGRLdiah o Haffed NE

stinmulated cells were washed with serumfree nedium and resuspended in the
sane vol une2lgpe vmepsuse thedgyel of mmarmswase by £788: eThecpoatanepus¥ele@d an bk

ctivity. o b Gt SUREE AERAR AT HE R, ¢ Bonblae P o PR A o,

10 1 hkey e
L1 oty e iy ot s i il iy

stirmul ati on QtﬁcﬁhquVBb@ﬁSObl’taﬂcbﬂptnaaﬁabnm‘c@x;smgdmmemgmﬁmﬂ?drehﬁ

concentratlo %1; 11§eo and 883 tll{/rp I ?S etlvel (Table 1). 10[ err]]d MPMA
stinmul ati ont® ctly measuring the level o erecep orsint esupematant by ELISA, we

incubated the sample with COS-1 cells because we found that after incubation for 30 min with

COS-1 cells, significant degradation of the soluble receptors was observed. The level of
initial soluble receptors in the supernatant may decrease up to 50% after a 30 min incubation
with COS-1 cells. Incorporating these two sources of background soluble receptors was the
most accurate way to calculate the net TRRE activity. i

The premise that increase in the level of soluble receptors in the supernatant was due to
the proteolytic cleavage of membrane bound receptors was also supported by the loss of
binding of '*I-labeled TNF to C75R cells after incubation with TRRE. Since the receptor
generated by TRRE was similar in size to that found in biological fluids, this reinforced the
finding that TRRE generates sSTNF-R in vivo.
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PCT/ USQ?/J‘,%E% i nduced relatively | ow amobunts of TRRE angcdgggeriossoM PVA
stinmulation 8 not induce any TRRE from either nonocytes or THP-1 cells
(data not shown). PMA stinulation at the concentration of 10[err] M was
adopted in all subsequent experinents for the induction of TRRE from THP- 1

cells. Table 1

Cel | Acti vat or EXAMPLE 3 TRRE- Activity (U)
Human Monocyte PMA 10[err] ™M 51
10[err]M MCHANISM OF TRRE PRODUCTION PVA
10[ err] M

10[err] M In Example 242 9@%3 assay system waspsed 4o drieetand quaniitateithrpratrohyic

wore st i oAtk oF ERESy UtindOfts sty B e anisf) of TRAE bbhion G kit
.CJ err] atindddtipatel Gnclddihg (a) VAl Gigerhbret, Q;ﬁ|EC$ depdndénee AtPurigerbdlity amon

supernatants, the cells were washed once with serumfree nmedi umand t

i ncubat ed ther m@llﬂmgnémqnney@ah@sx@@rﬁlw () mn«coum[fer sdcretion| @l)nffecttn
PMA- f 640 CS. ..Adh t o cell | ME- 180 and 5
were scodett DA TRRE sEietoh Ah Slthea. cod (D EhvaipRei b ittt o 2% g

d ty of 6 ,Hﬁﬁj

Afe ? er él gcar di ﬁgﬁ?hg arrr}}a I um ? é%%t?ﬁée&e%g okl llﬁT'li)at es, hé@emg%%ergﬁé%?ﬁhsna
wer e sti mudedlt laek), HL®0rth Imﬁxaﬁli!mbmjz&éefti@/beﬁmnw&ﬂ lﬁﬁ),étayi](a hivinRfyBuflitt an

approxmntednsﬂy f 1 x cells/nml) for mn in. 5% err] at
37C.  Fol | 5 ws) #pd %rié%mif omﬂq&@@w&qm KA %ggowmhe

I(;?:!SI ST\rI\\g;gds per nat anME‘f1 suspe ?grr?md%m éﬁ{er é}@u{e ?ﬁs%éj@oﬁ’ ?uné

and assay efibrioblastl cF&ﬁElnﬁgthbh grdvaadhaemly, vege pirchis@ditdin American Type Ciltﬁiu%r rim

PMA-sti mul at ed suspension cell lines including THP-1, U937, HL-60, ji,

and_ K- 562 GeiiecsiondRerivilgaiND); FheseostIlines hrapesssbivnesa ek b BPMIIGD 19%4Re

act|V|ty a.%e cor&gv%%g ons of 2,884 Um, 3,288 Umnm, 3,144 Um, 2,390
3,35 agHRcuve! and1477 U/n1 per 1x10[err] ceIIs

r es pect ively ( Tﬁmnanaalear%u:&wem%vss@éa Dqhé fsERS oFh idnic Floyll Tilida cel | s

but also by all cell lines investigated with PMA-stinul ation.
specific gravity, 1.05) from a Leukopac obtained from normal healthy volunteers according to

the manufacturer’s instructions (Sigma). Then monocytes were isolated by counterflow
centrifugal elutriation with a Beckman JE-5.0 system. On average, the purity of the monocyte
fraction was over 95%, as judged by morphologic examination and nonspecific esterase
staining, and viability was over 98% as assessed by the trypan blue dye exclusion test.

THP-1 cells and human peripheral blood monocytes at a density of 1 x 106 cells/ml in
RPMI-1640/1% FCS-conﬁained were stimulated with 10-8, 10-7 and 10-6 M PMA for 30 min
in 5% CO2 at 37°C. The stimulated cells were washed with serum-free medium and
resuspended in the same volume of PMA-free medium with 1% FCS for 2 more hours in 5%

CO,at 37°C. Then, the culture supernatants were collected and assayed for TRRE activity.

‘THP-1 cells and human monocytes were stimulated with 10%, 107 and 10* M PMA
and each supernatant was assayed for TRRE activity as described. 10° M PMA had a
consistent, strong stimulation of THP-1 cells and human monocytes, inducing TRRE release at
concentrations of 1,304 and 883 U/ml, respectively (Table 1). 107M PMA stimulation
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PCT/ US97/ B Talplcanibe119930
cell 1in 1\%8?9(3/20140 TRRE

(Um/l 0[ err] cells) THP-1 (‘human nonocytic | eukem a)
2,884 U- 937 (human histiocytic |ynphonma) 3,288
HL- 60 (human pronyel ocytic | eukem a) 3,144 ME- 180
(human epi Ciﬁ&mea eladvely W Brhounts of ’I‘RRE élndﬁﬁ)"’ M PMA stimulation di{/R6t Rd(Edamn

| ung fibroblast) Raji (Burkitt

| ymphoma) TRRE from exther monocytes or THPQL @YS (data not shown). PMA(smgla(mm atihe
nmyel ogenous | eukeni a) el | s Were
stimul at ed SAPEFRIRHOB ORI BAM Was W@%&B s\%&eﬁugm}befggglmsms & tﬁ of TRRE
stinul ated £e IT}EWEC %hen washed and i ncubated for 2 nore hours in
PMA-free Wth 0% 1% and 10% FCS, which led to the rel ease of
224, 1,356, and 2,275 Umnm TRRE, respectively (Table 3). This suggests
that some serumfactors are required by cells for a nornal response to

PMVA. Tablel Table 3
FCS Concent rat+-oa—erp PR e s TRRE-Actvity (U)
Human Monocyte PMA 10°"M 51
10°M 883
THP-1 PMA 10"M 368
10°M 1,304

Suspension cell lines including THP-1, U-937, HL-60, Raji and K-562 at a density of 1
x 10° cells/ml were stimulated in RPMI-1640/1% FCS-with 10° M PMA for 30 min in 5%
CO, at 37°C. After pelleting the cells'and discarding the supernatants, the cells were washed
once with serum-~free medium and then incubated for 2 more hours at the same density of 1 x
10° cells/m] in PMA-free RPMI-1640/1% FCS. Adherent cell lines including ME-180 and
MRC-5 were seeded in 100 mm cell culture plates with RPMI-1640/10% FCS-at a density of
6 x 10° cells/10 ml/plate in 5% CO, at 37°C overnight. After discarding the medium from the
100 mm plates, these adherent cells were sti_mulated in 6 ml of RPMI-1640/1% FCS with 10
M PMA (at an approximate density of 1 x 10° cells/mi) for 30 min in 5% CO, at 37°C.
Following washing of the plates with serum-free medium 3 times, the cells were incubated for
2 more hours in 6 mi of PMA-free RPMI-1640/1% FCS. These supernatants from suspension
and adherent cells were collected and assayed for TRRE activity (as described in Example 1).

10°M PMA-stimulated suspension cell lines including THP-1, U-937, HL-60, Raji,
and K-562 and adherent cell lines including ME-180 and MRC-5 produced TRRE activity at
conc;éﬁf:;ations of 2,884 U/ml, 3,288 U/ml, 3,144 U/ml, 2,390 U/ml, 3,356 U/ml, 1,694 U/ml,
and 1,477 U/ml per 1 x 108 cells, respectively (Table 2). Thus, TRRE can be induced not only
by THP-1 cells but also by all cell lines investigated with PMA-stimulation.
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ibst ra T%ﬁ@‘WGH‘WWIB‘Pma?RE attivi t§’6?f‘l t he ori ¢i nal
it ut: y—system 7eva—a-i——'“
udi ng cycl o@é@?ﬂ%g?%ﬁs%&?an i nhi bitpr of E)’rd’g ein
ACT | nORMﬁéBuﬂht& on(ugn rnATprtor of RNA SypBBests),
e (NEM™ (an inhi bi tor_of nenbrane i hternalization _and
DC haI aKr-56Bhixan Byyelagenbuhiebkdmia) of M cr of BJ3&dent
d-colchicine (Col) (an inhibitor of rri rotubule fornation)

(St. Louis,

THP-1 cells at a

co-stimul ated a}@%‘i\%bg% TtlrﬁlﬂTﬁg%ngWﬁ ??Wr#q E&G’W‘ l% WW

0.1 mM Cyt BainOITHe sfimiMtédDéells erd thefiwashéd 2 idttilated for 3% d20heirslin PMA-free

Fol l owi ng centrifugation at 400

for 5 mn,

t he supernatant was

di scar ded REMI heAQwith %, 1¥eradQEHEGS owbieh Jed th theralense PERAdiS6nandhaTs

cells were

10[ err] cell‘?lgr)q

A e
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These supercemmhmomaﬁegﬁds@fdmm assayed for TRRE activity. The

super nat ant

Table 3
FCS Concentration TRRE Activity (U/ml)
0% 224 3
1% 1,356
10% 2,275

THP-1 cells were stimulated with 10° M PMA in RPMI-1640 with 1% FCS for 30 min

_ and :then washed and resuspended in the same volume of PMA-free medium with 1% FCS.

| o Tl;e cells \_&ere incubated for additional 2 to 23 hours making the total induction time of TRRE

o ~ 3'to 24 hours from initial stimulation. This kinetic study revealed that the release of TRRE
into culture supernatants peaked as early as 3 hours, followed by a gradual decline afterwards,
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fromTHP-1 cells stinulated only with 10[err] M PMA, but w thout any

i nhi bi tor, d as a control. % TRRE production was eyprRs¢tooay

di vi di ng 'ﬁﬁé@ﬁggﬁsvi ty induced with PMA plus inhibitors by that of the
control . To understand the mechani smof PMA in the production of
TRRE, several inhibitors were co-incubated with PVMA as described. 10
[err]g/mM Chx, 1 [err]g/m ActD, 1 mMMNEM 0.1 nv CytB, and 0.1 mM Col
nmodi fied PNVAL Gb s / d %4 LYe; ?W,%
Taspect i vel JPRANER| PRENRS sfat fin R (B olchitd et time (POSHGSY

i nhibited CbMguaelicatoriBRo dbtaif ighep TRRE G itY iwith lohvat sSTIFIR eekground, 2
internalization and novenent are_ only involved in the release of TRRE

i nduced by s ineubatian(tetph hews inductipn)swas adepted in sabsequansexperisnantia wi t hi n

de eyt op{/\%s g‘ 8?2%83% mggiarv»?e ¢ sdrid yfcfilrutchil\{lpﬁ t'orid:ufb%ddiilt-i%@g. beeie%%%% levels of TRRE

PCT/ US97/ 19930 ti les diluted 16-fold (Figure 7). While the level of sTRIPLR pfesent
vof TR dctity were present in samples diluted 16-fold (Figure 7). ‘While the level of sSTRELR pfese

producti on in TRRE supernatantdcietieaseddn prdportion to their dilution, no signifidant diffgtemnkces in

104 cl ohexi m_de 10 [err]g/m

97 TRRE Wié%u Werﬁgugﬁ%eg@en the original and 2-fold diiw[pd su;ie?natant, suggesting a
17 icrYS25BakAS dhdh i origi tant mi

91 depletiory of's d'that the level of TRRE activi & nﬁigmal supernatant might be
103 saturatin&eeCd3sAi sy8tem. . 1 nmv

125 @ﬂi i 0.1 nM

111 Several inhibitors including cycloheximide (Chx) ganginhibifor of protein synthesis),

g t5 i mul at ed P‘fi‘%ﬁé@gﬁ lélér%ff@ @8&%1%%@6%ﬁ@%g%g%%wﬁ%ﬁ%@%ﬁ@b(% n at

37[ err] C i nimiBifdrlofnicnbrifd Bferi@Atioatd Bob&hémt), Wyidthalasin B (CytB) (an inhibitor of
microfilament formation), and colchicine (Col) (an inhibitor of microtubule formation) were
purchased from Sigma Chemical (St. Louis, MO). THP-1 cells at a density of 1 x 10°cells/ml
in RPMI-1640/1% FCS with 10° M PMA was co-stimulated along with 10 pg/ml Chx, 1
pg/ml ActD, 1 mM NEM, 0.1 mM CytB, or 0.1 mM Col for 30 min at 37°C in 5% CO,.

Following centrifugation at 400 x g for 5 min, the supernatant was discarded and the cells

were washed once with serum-free medium. The cells were incubated for an additional 2
hours at the same density (1 x 10° cells/ml) in PMA-free RPMI-1640 with corresponding
inhibitors. These supernatants were collected and assayed for TRRE activity. The supernatant
from THP-1 cells stimulated only with 10° M PMA, but without any inhi;bitor, wasusedasa *
control. % TRRE production was expressed by dividing TRRE activity induced with PMA
plus inhibitors by that of the control.
To understand the mechanism of PMA in the production of TRRE, several inhibitors
were co-incubated with PMA as described. 10 pg/ml Chx, 1 pg/ml ActD, 1 mM NEM, 0.1
. mMCytB, and 0.1 mM Col modified PMA-induced TRRE activity to 104%, 97%, 17%, 91%,
' and 111%, respectively (Table 4). The results obtained indicate that only NEM inhibited
~ PMA-induced TRRE production, suggesting that meinbrane internalization and movement are
| orily involved in the release of TRRE induced By PMA. Protein synthesis, RNA synthesis and

transmission within the cytoplasm may not be required for PMA-induced TRRE release.
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serumfree mediumto renove PMA, the cells were incubated in the sane
vol ume of 0 cont ai ned RPM -1640 wi thout PMA for 2 ho rr]C
in S%Meyﬁé]gg%gn the cells were centrifuged down and thgézﬁ%g?%g%ﬁnt
was col |l ected for TRRE assay. These pelleted cells were again resuspended
in 1% FCS-contai ned RPM -1640 with or without 10[err] M PMA and i ncubated
for 30 mn at 37[err]Cin 5% CJerr]. After washing the cells with
serumfree mediumto renove PMA, the cells, stinmulated or non-stimulated
by PMA, were incubated in the same volune of 1% FCS-contai ned RPM - 1640
wi thout PMA for 2 and 4 hours each at 37[erFdbdedn 5% CJerr]. Then, all 4
types of supernatants were collected for TRRE accws_decnrlhpd Lo
Exanpl e 1). THP-1 cells werd stimulated with PMA t w%e @f TRRE

i nvestigate the suc ive induction of TRRE as descriped. By .the first
stinulation o iﬁeﬁg ¥ cells relleased gﬂceﬂiﬁq RREH T ﬂd FlieR ¢

cells, which VHTT%WWTPWA fui llll manp=Treosed—for
additional 2 hours an HEUrs in PMA-free ne um relepsed 1,245 U mnm ahd
1,044 Un RRE, r@g@ﬁg,wﬁaé/ (Frogure 8). §huphst ot herf hand, gjter the
first stimulagion of PMA _the
46 WO 9B/ 2014N—ethyl-malexmzde 1 mM 17
PCT/ US97/ 19930 THP- cells Heh were ;-\n:-n n_incub and
4 hours in PNA—freeCﬂEﬂlﬁlﬁlﬂcﬁlow ng 30 m rpiﬁthatl on | n PI\/A—?}ree _medi ufm
and washi ng, [el eased no TRRE acti vilt ta—reveptetd—that—FRRE—<eoell d
be rel eased afjain by a second PVA- st rrul atWE"WI neafly |dL i cal
concentrati ong DETWEQEIZciADUT S and 241 Mours I Negatt on, Wner eag3ew TRRE
rel ease was npt detected w thout thel second PVMA-stimulafion even though
once stinmulated with PMA. According ffo thes®lde¥a, the fespon$el of THP-1
cells to PVA for the release of TRRE.may he very quick hnd repeatable
however the rgsponse does not |ast npre th&B1mMours onte PMA 9% renpved
THP-1 cel | s at—e—eenstty—ef—t—o3olerri—eetH-sHr—were—st-rutated—or—2
hours in 1% FCS- contained RPM -1640 al one, or wth cytokines including
IL-1[err] (10 ngfap) célfs a?a (iénsﬁ rdf]lgl mﬁ)cells/fnl}vférc( Qtﬁmﬁlg(emlﬂ I‘VJ FC@ cﬁﬁﬁﬁled
ng/m), I1L-10 (‘1100 ng/ m [err]g/mM), LT (1 [err]g/

| FN-[err] KRMI—M@D wijh l(h‘ﬁvl RMM(bné&mmai 3iChig %Oﬁl}pbﬁrﬂmwasmgeherc}emwmth

insulin (10 err] rosta an E GE2) (10] er

hydr ocor t i [né‘? gﬂ?‘fegéﬁﬁe& epg"r I @’efﬂrfé‘cﬂlgt?é tg%?*’t’%ﬁ' volumsaf 126 EqSz

were coll ec mm' fﬁ; H@k!} : REgﬂé% evel

of spont aneéoo‘axgall rel eas ?)Sgﬁ vi;fg{obzg e p@’gtz %atv:\}'ggéé % E’rfg [ ngu%ﬂ{]‘%}e

C75R cel | s centrifitidd ddd addAhe Chpernatant was collected for TRRE assay. These pelleted cells
were again resuspended in 1% FCS-contained RPMI-1640 with or without 10°M PMA and

incubated for 30 min at 37°C in 5% CO,. After washing the cells with serum-free medium to

remove PMA, the cells, stimulated or non-stimulated by PMA, were incubated in the same
volume of 1% FCS-contained RPMI-1640 without PMA for 2 and 4 hours each at 37°C in 5%
CO,. Then, all 4 types of supernatants were collected for TRRE assay (as described in
Eﬁ(iuﬂple 1).

B ~ THP-1 cells were stimulated with PMA twice to investigate the successive induction of
TRRE as described. By the first stimulation of PMA, THP-1 cells released 951 U/ml TRRE.
Théh, these célls, which were again stimulated by PMA for 30 min and incubated for
additional 2 hours and 4 hours in PMA-free medium, released 1,245 U/ml and 1,044 U/ml
TRRE, respectively (Figure 8). On the other hand, after the first stimulation of PMA, the
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whi ch contained only the stinulants described above, and no exogenous TRRE.
W have sh@u#loddyalo PMA is a very strong and rapid inducer ofp&Hi¥siiosso

Gat anaga et al (1991) and Hwang et al. (1993) J. Immunol. 151:5631-5638.
However, in order to detern1ne physi ol ogi cal inducers of TRRE other than

PMA, several cytokines and hornones were investigated as described. Anbng
cytokines including IL-1[err], IL-2, IL-4, IL-6, I1L-10, TNF, LT, and

| FN-[err], FHP-hesIpRbich viek lagaxnen&mm&a @by 2 Réurs ahdé Ylhotirs iPEM A fFde. m&iidm
hydrocortlsone epi nephrine and IL- 10 induced TRRE activity with 2 hours

sti mul at i onfollpvang 8Q atin ifcubagion maRMAvfrcg/mcdmuwui Wwyshing, teleasad ne JIRRp hetiviy,

ehowed t hat ThAs detg @Vedled A TRRE bR G C1eed pieintea gecopd PRARB UG Wigh, |
effective t HeﬁigJ 1dExlit?caI bﬁﬂé@nﬁ?ﬁidns Ipbfean bR Afdipd g@lg%pmatoiwh@rea%mhm

human monocyt e Therefore, TRRE activity 1s pr not. a uni que

char act er i stdleasefvas nanddtenterbwithentithé sevesd PMA—shmuMimmneﬁ thdlugh posseinmeatedy
nost human cells. This is in agreement with the previous work that

report ed nrnze,\'tl thiRlYiAn &@P@n&mhe&d%ﬁhﬁrpm of THP-1 asllsdo PMA forthe releasgiof
1992 146: 3045- 3048: d Por.t )
(1991 7. ot RREafbe vedriel i SRR, nobitter s FespOiis doBb Rot I8 uidte Bhanh - |

suscept i bi | hiwrsbRcd PFLADI re@BvER! | i ng t he
47 WO 98/ 20140

PCT/ US97/ 19930 THRalntlératafdensity of bwd o‘rwnsmbwexs)snmm&fom@ HoREEn 1¥AECS-

h PMVA:
oboerve an Erntaned SEMEEHRA O, of witheniciies saridind el 720 ppBRlbEr (g,
PR aind | noba o PERE IR FRoe 90 (1 g ONIE D PECE DR YNy

TRRE. Al so, (100 ngémtjyaicchqrarmiedinelidivgd epifepheine ¢10° ‘SMf),exhﬁﬂ 167 M), prev@gkingin E,
active TRRE i mmediajely when stinulated wth Pl\/Adurlng e 30 mn pul se

sti mul at i on(PGEz (HR) F@d@%@@@rﬂﬁﬁqer@ot Ms Aftgripstieting th eelds, suliug supsanatants he

B ey T

absence of RiWsss bf s8lLBIEipIS TINEIRWAs dbialedEby RRabaid @73R cellslig mimr-%wmq:cs
serum factors may assist in the secretion of TRRE induced by PMA whil

serum i t sel hirhasntpined qnly thestingilante desqribechabayas andnasxopssoustTRREAt ed THP-

Cont st mat i na pr Srfie tho S bR MATH a Sl Honb i Mntd iEEHITIRINRR, (alagipy
- (the val ue g (198BEandHWah 288 gm).h%sﬁmr N34 &85 1-5658EHMAVEL ixp&dexaﬂo 1%

FCS concentration was adopted for subsequent experinments.
an extremel getstmiog thsndloga;pl ndicrtsiocRTRBE ofiRRBhamPMA, severaladytokineEdiRd Bonﬂbm&sr
a 30 mn stinul.ation s with 10[er, retion of

I P h
TRRE st ar t edere 1nvest1gated as |<_i|escr1bec‘; Among cytojklnes 1nc1u£{lng %ltﬁ ﬁ.. ieﬁ.-4 IL-6, IL-10,
TNF, LT, and JFN-y, and hormones including epinephrine, insulin, PGE,, and hydrocortisone,
epinephrine and IL-10 induced TRRE activity with 2 hours stimulation. The level of TRRE

activity induced by IL-10 and epinephrine, was significantly lower than that caused by PMA.

. Tables 1 and 2 showed that the TRRE induction protocol and its assay system were not
- only effective to all the tumor cell lines investigated, but also to normal human monocytes.
Therefore, TRRE activity is probably not a unique characteristic of transformed cell lines, but
. -~ acommon trait possessed by most human cells. This is in agreement with the previous work
- that reported most human cells express both TNF-Rs simultaneously. Gehr et al. (1992);
-+, Naume et al. (1991) J. Immunol. 146:3045-3048; and Porteu etal. (1991) J. Biol. Chem.
- 266:18846-18853. Thus, cells can autoregulate their susceptibility to TNF by controlling the
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I medi ately and reached its maxi mum as quickly as wwthin 2 hours. This
suggests Hhgbgddth- 1S already stored in THP-1 cells ready gor/ossmaesvet ed -
in response to PMA-stinulation. Basically, PVMA is a powerful stinmulator of
protein kinase C which is anchored inside the cell nenbrane once
activated. Thus, it is likely that (i) TRRE is stored in the cytoplasmvery
close to the cell nenbrane ready to be secreted through the protein kinase

C cascade ynfiPof SieirWTNBIR by kynthesBiRiy TRRE. PHid efidhahat @@MAxddncadiibn as
menbrane protein which is dissociated fromthe nmenbrane through the change

of i nter acthighnas rtM mslrequxpaddo@ubm@an affcﬁlvanqducpnngﬁﬁmﬁmad bsydugtw th9| ated

protein kinase

protein whi |H‘,'ﬂt°F§ '{:c’F%a iﬁ} E?!irsgi’%g p’ltl e@@ﬁl‘l‘“&ﬁéf 3@ HFB:‘%%%@ apes tpgemove
Cyt opl asm Cpmggr@ngu gh&h%gﬁ@gﬁk gﬁ‘eﬁﬁﬁﬂi £8¢ 2 iogkd ﬁ&gg e 44 FrlduBSof G TREED AT

tion not require de novo proteln synthesis$,

RNA synt hedt & quite gossitsle sht ﬂmse) cellsnslede Hifile levglsaiflactiva TRRE immediawipiwiene
internalization and movenment. This i s conpatible with the data that TRRE

rel eased vetipulaied pith Pd\flApﬂmnsttherﬁn BiR pRise siimulgtion.c §he) ARREpglcased duriagihisd.

Xvst h PhA-st 'eﬁ&l %éﬁg disBRUEY When HiSTENS M WARRLE el AR Db with fresh medium.

PCT/ US97/ 19930  Althdupf thepRduétith FSTRIBRWaE FICSRgeendért, efrchaﬁnénwtme%ixum along

rel ease, TRRE accunulated inside the cell or onthe cell surface wthi
hours r eadyntthe dhsecenfPMA-stipndationrdid nosindued FRREmctidvy. dEhm’d‘ofa; somiE serom

| f. TNF- R fhat . th h f. sTN 5
1y and wi EFPRERRYEISSE ALASFSC It TR e bﬁmurﬁ&er@épq@e}? 5@%@
sheddi ng_of;, ST SR A5 BRSHEAANPIA. R RBITESN BISRYR! fesencE it 24

i ncluding TNF, 1L-1, TL-6, ocyte mgration en ancerrent

factors ivacdld d:gngidaﬁﬂyryléeram hhmyéldfeunmtmnaﬁmgrm:taim ftoneFCS lh&@incérde Gea,
and cal ciumii oPophore Gat anaga. (1993)_ Lynphoki ne Res. 12:249-253; Porteu
1

(1994) J. BPesific erevity ofsERBE {the ¥alng of TRRH, upiey APRP) in egsygymgtaphw induction

155: 5397-5 (1990) J. Exp.

Med 172: SQéQééﬁfeycg#%gth&%‘r”%}n%n@ed@g\g/?fgé&%‘v W 10 and epi nephri ne
i nduced TRRE frdrMAHS-ah eﬁ&éﬁxslyvmbhg Bndlfa!pld ﬁﬁue&ﬂoﬂlm arid) indifectif\eINF-R. After
i nducti on was not as stron IL-10 is atpotent i nhi bitor

of - monocyt & Smin sl eb THR ol vsth MEGVPYlAchs pecrstian of FERE samaing|

the el easd e haiched B pATRsg of a kv st ZFREAS TS nites B IRRE
al . (1991)is diréady- stdvedl in THP- 11648 rdd90 bEsedreel 'ni‘fb Eg&nsé ko PM@gﬁﬁluthOhmTU nol .

147:3815-3822; de \Waal Malefyt et al. (1991) Med 174:1209-1220;
Kat si ki s etBasically P4 isn p 1 Misgulator o protem kma.se C whlch is anchored inside the cell

membrane once activated. Thus, it is likely that (i) TRRE is stored in the cytoplasm very
close to the cell membrane ready to be secreted through the protein kinase C cascade by PMA .
stimulation; (ii) TRRE is a peripheral (or extrinsic) membrane protein whigh is dissociated
from the membrane through the change of interactions with other proteins or with any
phospholipid by stimulated protein kinase C; or (iii) TRRE is an integral (or intrinsic)
membrane protein which is cleaved and secreted to be an active form after its cytoplasmic
.- portion interacts directly or indirectly with protein kinase C.

TRRE induction by PMA did not require de novo protein synthesis, RNA synthesis
_an'd transmission inside the cytoplasm, but only membrane internalization and movement.
This is compatible with the data that TRRE released very quickly by PMA-stimulation and
halted once PMA was removed. With PMA-stimulation, however, TRRE synthesis began at
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179:1517- 1527, Joyce et al. (1994) Eur. J. Immunol. 24:2699-2705; and -Sinon
et al. (1%@) d{a Nat | . Acad. Sci. USA 91:8562-8566. El elyogsdiaYs3ps of -
| L- 10 have been detected in plasm of patients with sepsis, and after

adm nistration of LPS to animals. Marchant et al. (1994) Lancet
343:707-708; Derkx et al. (1995) J. Infect. Dis. 171:229-232; Durez et al.
(1993) J. Exp. Med 177:551-555; and Marchant et al. (1994) Eur. J. |nmunol.

24:1167- 117 TRRE S g

endot oxi n k5 EEe (B TRREINAE BIATARRMIIRG, 145D aéﬁﬁﬁﬁ%i@@d% SRRk
et al. (199¢y) the delpurfhvowithin2 Ecﬂﬁ5rek3980 be édcrét&i betdnekOstinndatas evakiemeI fBr
of. MRNA for p75 TNF-R, increased rel ease of soluble p75 TNF-R and a .
conconi t ant direat gleavage offTNEnR is deat shepshedding @f SENES oqrurs very quirkiin(ymin and with

Joyce et aI 4) . . Jhus may be considered to reduce the
pro-infla W/ﬁ ?3? gfthnl’aoquﬁﬁ by (i) inhibiting the release of TNF

itself, and (ili )Eﬁ@é‘ﬁ%fé%a%hémufgl’dff STOEF-RWas BeerPReIVASH! e enihnded byl seboral
i ncreasing production of sTNF-R capabl e of neutralizing TNF cytofoxicity.

Joyce et al cytoiiaestincheling TNE e hdE -6, 181 0adnd IFN) Setikodyte kmgnnoh enhancement factors

152: 4036- 4043,
08/ 20140 including formyl-methionyl-leucyl- phenylalanine (fMLP) and C5a, and ca].cmm mnophore

activity ar Sagne CPTT BulplATRBACT S AR Sl bl Gty (ROMBSLIRE,

function of vid dek®@oli(1895 Jantzmmnw amsw-wwtp@ktbﬂet al. (1991); and PBrtéﬁ hRbNhatah
situations includi ng endot oxi c shock, serum|evels of catechol am nes and

gl ucocort i c6i98) &rkspeMedal BU5eNH07.| In the experimentaipronisigd herein Ab- chmdrepinephrine

car enotor 1 PREHLTERE R T R ot et Gian e indnptio et

al so has begpydd@lpMated in the early netabolic events follow ng stressful
situations, and infusion of reconbinant TNF in dogs was associated with
i ncrease of ser uﬂL-lO|1saapb@nbhhdnbeoﬁnioaMytwndghmopimgt-ifmﬁtﬂns aktbogd (1988)pn.

maaaY 2! " ik Koy brateton O i Dbasarii-intlaBiresto s ity 80 FABOREERERd 1
macr ophages;ngfiichne ¥ER8 of hf“.; {nlga@gggﬁ cfggog%ﬁe%ﬁﬁamhg TNIFadd 63 €. Bog@gg&eaﬂous

cat echol am nes seemto reg production 1n an crine
fashion in (i991pJ BipeMbahl741540-15551 FedtentBio etdhl. (B91).J Phwunaic b7 3815-3822 de
30: 673-682; _H endah| et al _)(1990 Br. J. din. Pharmacol. 30:.67

Tal madge et Waal Malefytst al. {1991) %&%H&M&@&HZO Kasiiset ah 1994 éﬁfédﬁ?‘ér

et al. (1994} isY} W(ﬂ)%ceflé%l ???’ﬁﬁ)a le Ifﬁ‘%&ié‘) bX%&é?%ﬁ%ﬁ.ﬁ @%ﬁheﬂpﬁdﬂ?

and i sopr ot ereno r'energl c agoni s

producti on Bfocl Natl. Af:did)l&-hmhi;ms%ﬁi Bleatdd Reblsof SlL-Jlmhbﬁé Békrldetddtid inHU
et al. (1991) J Neuroi munol . 31:35-42; and Severn (1992) J. | munol.

148: 3441- 34pigsma of patients \amhlsepseqoan@pﬁv;r adminisiration of LPSiscanimals. ddatchan ctial.
I-nhi bi tor °{1915%E LBAGA'383:787-708; Derkcx et al. (1995) . Infect. Dis. 171:229-232; Durez et al.

(1993) J. Exp. Med. 177:551-555; and Marchant et al. (1994) Eur. J. Immunol. 24:1167-1171.
In vivo, IL-10 has also been shown to protect mice against endotoxin shock. Gerard et al.
(1993) J. Exp. Med. 177:547-550; and Howard et al. (1993) J. Exp. Med. 177:1205-1208.
IL-10 leads to increased levels of mRNA for p75 TNF-R, increased release of soluble p75

TNF-R and a concomitant reduction of surface expression of p75 TNF-R on monocytes.
- deée et al. (1994). Thus, IL-10 may be considered to reduce the pro-inflammatory potential
. of TNF by (i) inhibiting the release of TNF itself, and (ii) down-regulating surface TNF-R
expression while (iii) increasing production of STNF-R capable of neutralizing TNF
cytotoxicity. Joyce et al. (1994); and Leeuwenberg et al. (1994) J. Immunol. 152:4036-4043.
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especially in sepsis, epinephrine also decreases the nunber of TNF-R on

macr-ophagqge 9s2d386 rrudez et al. (1990) Lynphoki ne Res. 9:137pdffsoNwosave
shown that in trauma patients both p55 and p75 TNF-R | evel s were
significantly elevated within 1 hour of injury along with hi gh serum

| evel of epinephrine. Tan et al. (1993) J. Trauma 34:634-638. These
findings are i n agreenent with the data that epinephrine induced TRRE

activity anghd@ita bfszentb@ héfeth that Mc @ AR i8ducs MHRMRactivity are consistst With thexd
gl ucagon have the function to down-regulate TNF-R in addition to

epi nephr i nefindisgsanibindisates nev(lympledhﬁamnqmﬂﬂléfﬂr%as@wnbynﬂamme@rbeﬁpm
| L-10 ma i nfl yence e shedd] n STNF- R i,nc [ and
| FN f or ﬁp regul ’éﬂﬂ tuatipps jpe g(ﬁﬂﬂﬁ PyHog ﬁ?ﬂng\lFlgﬁc?éFa@%ﬁqla‘B{neﬁﬁr}‘p

1995 ; : t
<(1Iat a |)or esen?l[a g%éﬁ%?’ﬁg arl‘a%g&,? °hf°?‘31’ﬁi ergr e %Edlﬂla agia%%glf% g‘&rﬁlﬁgwtrlgﬂ?' B
THP- 1 cel | srespérse 20 hiphrsensih iavel @ﬁadmnobumcntroplpmanﬁmue (AR phtoughbyt, the whole

suggesting that the 50
VO 98/ 20140body system. TNF also has been implicated in the early metabolic events following stressful

TRRE or by SiarRns afd MEde TSt TS BokE heP AbORRE NIt ShEte (i
may be at | Rl of RteESHVIANMLS, d1EEREARLINs Anll Qlucapéh. STRES &al. 987 e R GRtol

only in vitro but alsoin vivo. In vivo, one i s seen in trauma patients,
who exper i e@bgret 16438il 8422 r@mthe osherdiani;-aR ai Incal lpbermnenon, &pinephpiac aad n of

increase is simlar.to that ,caused PVA stinmulatjon and. therefore

bt esunabl y HOTPREBF, e b A RACHRAABER WD CREFEes A BoRifBTRRRIS AR i ¢
or- spont ane

heal Itohy md% ua Sccta{ ?%ﬁglélzéggtgmgté%%%Lﬁgq cfe%at aﬁ@ggugitmaﬁ?éﬁ??ggsgs.

Presunabl y faamoprmvims eI(Ije)rndahharal t(990) BRRE Olin. \Rliarmncolf 30-613-682; THemdahl et al.
[ [ formactivated b cleavaetoasolubleform

| ud
Loct 4 e, SaTBAR BRI iy Pharraicoh aDieTsas e §1803) Tty £ dmmiwerophdrgigeeh
TNF- R |
Sl vity FRRQES DR WRLSBelller O, Cia9uS T el ﬁkh%n 310 ARG SRR

non-cancer oeﬁneplrrrneland listiprétefentls e spé\‘.iﬁé bfﬂ&i‘eﬂefnghguﬁﬁ ﬁiﬁ;bxﬂ the Broduttici of /PNF
cases, TRRE act|V|ty was hi gher in culture su%er natants of tunor cells than

in that of Hemdwspan HPcbells stimulated by LPS. é{u@alﬁ(w%l)d NeuroimpunelRE
% % 60%
e BNk 9 R 30 1 0

EXAMPLE 4 While epinephrine may beRH¥@ipokta dad bR AR HhEBH oot TG roduction,
especially in sepsis, epinephrine also decreases the number of TNF-R on macrophages.
Bermudez et al. (1990) Lymphokine Res. 9:137-145. We have shown that in trauma patients
both pS5 and p75 TNF-R levels were significantly elevated within 1 hour of injury along with .
high serum level of epinephrine. Tan et al. (1993) J. Trauma 34:634—638? These findings are
in agreement with the data that epinephrine induced TRRE activity and may lead to the
increase of STNF-R.

Insulin and glucagon have the function to down-regulate TNF-R in addition to
- epinephrine. Bermudez et al. (1990). Many inflammatory cytokines besides IL-10 may
influence the shedding of STNF-R including TNF, IL-1, IL-6, and IFN for up-regulation and
IL-4 for down-regulation. van der Poll et al. (1995); Gatanaga et al. (1993); and Joyce et al.
(1994). According to the data presented herein, insulin, IL-1B and IL-6 induced sTNF-R from
THP-1 cells with 2 hours stimulation but no apparent TRRE activity, suggesting that the
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In this Exanple, the physiologic properties of TRRE were investigated,

I ncl udi ng W98/2§i1%bi lity versus tenperature and pH, (b) netacrespiibessents,
(c) mechanistic class of protease, (d) conparison with known proteases,
especially MWws, and (e) conformational relationship between sTNF-R and
TRRE. The exanple further provides partial purification steps and results
for TRRE. In order to purify TRRE, TRRE nedi um was concentrated by
100% sat ur afrpdk-RaAEPHE prodacdd B @) PfoRsdséis} sthePihafTREE 08by Aodhdrlfbrm PERRE
precipitate was pelleted by centrifugation at 10,000 x g for 30 mn and

r esuspendedwhich RBS bermembraosiboands | Thusythere mhy be ot least ted pathwvayp edspensibleorsthe
sol uti on was éhen ?i I éfd at 4[,er[]%a%?i nst 10 MM Tris-HC , 60 mM Na(l ,
pH 7.0. Trhsddingpf & |N9R BRI 76 HihPUL {1 ¥2(0n 41 §B O PRSI fna patients,

0o or e B Xt 112814, PERAGENTARR i M TRSIRRES oLl gt

ETRE was {,\Bﬁ%‘g‘?‘z’?{‘i‘}% PMUADstifulafion endstheRfgt s prepigadibly mediated by TRRE. Another
PCT/ US97/ 19sdioway in wivaigiievalvest inghranic osgpomanseus indggional sTNE-Riseen ipiqageey.

motivity.  TROCBRARTEPE{n oAty AGREh Griadtss & abarySe 400 A Eiret £l (19500).
hi ghest val pfes@ﬁabﬂ% F:'&Eés%(s%ﬁf?:} {HASTHIER be Jarddifd fggﬁggrfh TRRRSncluding a

characterizations © RE deScribed in this exanple. ese sanples are
t ermed her anembmae{boahd formuadtivated by TRakzage to a soluble firm qomid betdsyornsible forehis

TRRE was pr.eincubated at 37[err]C for 30 mn w.th several classes of
prot ease i riAFISASES sﬁNFrBt cdeweyssthp indyctionaf g1 NER: incapgermabiptsmaybedidesst al
(St. Louis,

; ; : i Heses
4-(2-am noe‘%"ﬁ%@ %ueelnt § ?ﬁ%géuﬁgg g%;@ X&mb?ﬂﬁ‘?ﬁﬁﬁﬁéﬁs ,ggﬂérhﬁfh@%)hmm lung
3, 4- di chl orQi®eCchUAR hén-CahcbrdiShirrobdigy tidsuéDSAS sloviny il Figure 0o inoreitof!

ketone (TLCK), N-tosyl-L-phenylal anine chl oronmethyl ketone (TPCK),
et hyl enedi al# ¢asese {TREHE agtivityaraschighemimpultuse Rypeshatety obunmreeliothamin that pf |

th tet tl i.d { EGTA 0z h | h h ' .
These i i ppERt forsoRiorGeli i Passs 2, 375 1 868 01, TR p 0 AP RLARREY
protease i Nf§%; 30%,53004, 36%,AMER609Ohizhek 1cl%%lilﬁtlﬁa& thaniNndnéufdet tells( i 1)

serine and cysteine protease inhibitors (0. TLCK and TPCK); (i)
chel ating agents (2 nM EDTA, EGIA, and 1, 10-phenanthroline); (iv) a

net al | o- endopr ot ease i nhibitor (O. SMram don); and (v) dival ent
heavy nmetal ions (2 nM CaC[err], M : Cl[err], ZnC[err],

Codferr], cudferr], and FeEVEIOLOGI PROFERTRESOIYRIE 0N, the sanpl es
In this Example, the physiologic propertiés of TRRE were investigated, including (a)

stability versus temperature and pH, (b) metal requirements, (c) mechanistic class of protease,
(@) comparison with known proteases, especially MMPs, and (e) conformational relationship
between sSTNF-R and TRRE. The example further provides partial puriﬁcalttion steps and
... results for TRRE.
~ In order to purify TRRE, TRRE medium was concentrated by 100% saturated

ammonium sulfate precipitation method at 4°C. The precipitate was pelleted by centrifugation
at 10,000 x g for 30 min and resuspended in PBS in approximately twice the volume of the

" pellet. This solution was then dialyzed at 4°C against 10 mM Tris-HCI, 60 mM NaCl, pH 7.0.
This sample was loaded on an anion-exchange chromatography, Diethylaminoethyl (DEAE)-
Sephadex A-25 column (Pharmacia Biotech) (2.5 x 10 cm) previously equilibrated with 50
mM Tris-HC], 60 mM NaCl, pH 8.0. TRRE was then eluted with an ionic strength linear
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were assayed for TRRE activity. For the TRRE assay, spontaneous rel ease of
sol ubl e p%poogAd¥eo R i n each sanple from C75R cells was obt apoeaisby19930

i ncubating C/5R cells with the correspondi ng reagents w t hout TRRE.
Partially-purified TRRE preincubated at 37[err]C for 30 mn w thout any
reagent and assayed for TRRE activity was taken as a control. The percent
activity remaining (% control) was expressed relative to the control.

The parti al éerthFdffG(ﬂd 25BREMRSCIDE @ kﬂMthél W §104 Bad fadddnawdd mee@.uaedrfM
ZznC 2, 2 , 10- phenant hroline, 2 nM 1, 10- phenant hroline plus 2
CaCl[err], a:hsox:bamd dt 280-nm a@mwcdkfcoTRRE aoHumy. ZTMEﬁ{Elfrmtmp with @Ed@}fe@fr

f’ngg n zg cnsedl é?y&ﬁghs&%?ﬁ &8 TRAE Bijouad8l) s pocleapd st e
gbz g: ggd g;&gﬂm t:arﬁ['flng agei#tagé?ﬁ&ﬁbgghﬁih%&a&@ n?h of@f‘n%z _)I anz!'l A (%

TRRE aCtIVfﬁanmlytlﬁﬁﬁ'{eﬂPl’Imre 41% 67% and 73 % respectively, at 2 nM
concentration), which are potent inhibitors of netalloproteases (Table 5).
On the ot her harBhe pgﬂahhyppnﬁctb’gm was preincubated at 37°C for 30 min with several classes

2 8/ 20
PeT/ Uso7/ 1 RiARotease Inhibitors. Pratease inhibitorsypere pehased from SigmadEhemigal (St Jquis,

and oyt ei nCY; BkRARS HHYN BhARYISIRIGN mR3ridl @S 4@%13@&11 glbeﬁieﬁegumﬁ yt he

i nhi bition of TRRE ese data suggést that TRRE requires metal ion(s)
for its actflwride. (A‘EBst)s33,49d1éhlomﬁmcommmméi,a-ﬂ)Gladﬁﬂor-ma)slﬁit-lysﬁneﬁmﬁpmﬂwl

o concertetans @ CRAER %ﬁ%&&ab%m? vl HRMLTECRence of Wl err],
Ca
15[106/;”127% tﬂﬂéﬁ ﬂ%ﬂ/& respec‘tkl véﬁ) %D%hergge?}%lgb@ &%ﬂh@[&ﬂ’@ﬁ&) éeg‘zaﬁ/%ef“é’

in the presfid@EGTAXN,B0-phernthrélities bnid phdsphbidinidar. i Thicke imhibierean brodivided into
23% and 47%_ respecti vel % (Tabl e 5).
Table 5 the following cjassgsp{ip sarine protease inhibitors (¢ alyiEMSB0.5 mM AEBBSBand §1 of

JRRE actiViLKr 3,4-DCT); (ii) sprige agd cysteine protease infibitors (0.1 SWILCK and TPCK);  TVET
92 8 (iii) chelatinglagknts (2 mM EDTA, EGTA, and 1,90-phenanthroline); (iv) a metallo- 1085

endoprotease inhibitor (0.5 mM phosphoramidon); and (v) divalent heavy metal ions (2 mM
CaCl,, MgCl,, MnCl,, ZnCl,, CoCl,, CuCl,, and FeCl,). After the preincubation, the samples
were assayed for TRRE activity. For the TRRE assay, spontaneous release of soluble p75
TNF-R in each sample from C75R cells was obtained by incubating C75R cells with the
corresponding reagents without TRRE. Pai'ﬁally-puriﬁed TRRE preincubated at 37°C for 30
min without any reagent and assayed for TRRE acti\}ity was taken as a control. The percent
activity remaining (% control) was expressed relative to the control. .
The partially-purified TRRE was preincubated with 4 mM CaCl,, 0.1 mM ZnCl,, 2
- mM 1,10-phenanthroline, 2 mM 1,10-phenanthroline plus 2 mM CaCl2, or 2 mM 1,10-
" phenanthroline plus 2 mM ZnCI2 at 370C for 30 min prior to assaying for TRRE activity.
- The percent activity remaining (% control) was calculated as above. _
The results obtained are depicted in Table 6. Partial inhibition of TRRE activity was
obtéined by chelating agents such as 1,10-phenanthroline, EDTA and EGTA (% TRRE
activities remaining were 41%, 67% and 73 %, respectively, at 2 mM concentration), which

“are potent inhibitors of metalloproteases (Table 5). On the other hand, serine protease
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TPCK 0.1 1077

3, 4- DCl 0.1 108 4

EDTA WO 98/20140 5 677 PCTfUS97I1993(|)E GTA
2 73 4 1, 10- Phenant hrol i ne 2
41 6 Phosphor am don 0.5 84 13
Calerr] 2 151 23

l\/g[ err ] . g ey R . . . 4 e s
Mh[ err] inhibitors such as PMSI% AEBSF and 3?4 DCI, and sennei%xgi?)cggteme protease inhibitors

Znlerr] such as TLCK and TPZK had no effect on the inhibition of3TRIRE. These data suggest that

Col[ err] 123 15
Cu[err] TRRE requires (a) me@l ion(s) for its activity. To assess fugthen the metal requirement of
gg[ err] WorBRE» gaflﬁszzymatxc g.ctmty was assayed in the presence ot8 cP valent metal ions at 2 mM

PCTI US97/ 19 RRE A BRlR heschEEE Mg 1 and
0.1 mM zn[ eroi-enration, TR [wea??’]@ﬁ%gngte B [pg?sre] 5 % activi’ [I?/&(%TRRE e

activi ti es TRRE attinilies reresipingtwete I1§7‘{/Ia5)1% &7%ﬁmdslmm respectivie) swheress partial
Tabl e 7, however, high concentrations Zn{ze{;rl over 2 mM partially

i nhi bi ted nRAgtien pecpmed in thegreseaeeof érh and Cuh{% HpiiEs emainiag were A3%
TRRE acti vi e cgncent rat ions, while CaJerr] can activate
TRRE at any&gdo%%hrg? 0?11.5' %Hf@n‘th 2 mM 1, 10- phenanthroline, which is a
potent inhibitor of netall oproteases, partially inhibited TRRE and the
addition of 2 nMCa[err] or 2 mMZn[err] partially restored TRRE activity
inhibited by 2 nM 1, 10-phenanthroline. Thus, at least Ca[err] and Zn[err]
modul at ed TRRE activity. Since the activkabje8f TRRE appears to be netal

dependent, FRRE-GaR-BE-A—ABtaH-opFot ease Lt eRm P — e =
TaBI e 6 nhibitor oncentration o Control of TRRE getivity ( o

%QTREE Activity Calerr] (4 r(MM)
PMSF 4 116 +4
AEBSF 0.5 92+8
TLCK 0.1 _ 1085
TPCK : 0.1 107+7
3,4-DCI 0.1 108 +4
EDTA 2 67+7
EGTA 2 73+4
1,10-Phenanthroline . 2 416
Phosphoramidon - 05 : 84 +'13
Ca? 2 151423
Mg* 2 1279
Mn** 2 157 £33
Zn* 2 23+15
Co® 2 - 123+15
Cu* 2 47 +21
Fe* 2 98 +8
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Zn[err] (0.1 nmV | 122 6

1, 10- Phen ixpe (2 M\ 47 9 PCT/US97/19930 +
Ca[err] ( %’0%&6148 80 15 +
Zn[err] (2 MV 62 6 In order to

detect MWP activities, aliquots of crude and partially-purified TRRE
sanpl es were assayed by gelatin, casein, elastin, and type |I collagen
zynogr aphy accor g} : j 2+ ' 2+ ) 49
Biol . Chem 260:‘%%%1%‘30T%ﬁ’9§%ﬁ?§§% | ??c%?i%@%??e?%#ﬁ%fﬁm
sanpl es weri@2di 6 ¥odctieity (¥ TRRE adiivitiegreheining), respegpivelyl(Thblers). wistshowh

boi l i ng and separated by el ectrophoresis using an 8% SDS pol yacr yl am de
slab gel iprpyieusisie dable Thhawensr.higheneentrations 6£A, (QerdmM) Paﬁ@ﬁwg"ébnted

Wt 80, v TCRE sEEFEh PRARFE 282 nat Wi BBl B R VS ORI Bt bab TR
ZnCllerr], GnbdfubiiohgMticlOf" éatlactivi@ TRICE B dydlont@@libEMPRRE Witk 24hiA1L10-

shaking, followed by a briefrinse in washing er without TritonX-100.
The gel wasphehanthralme whichds a poteiit inhibifor of mictallbprbteases, partially6inhibited AIRRIH gndd

over ni ght it AAGHEROhG MR G A/ 74 Peily srFiBS TREE SRS dnited by 2 m

54 . 2 2 . . .

PCT/ USo7/ 1985y PReket fhroljng, Thus, ot feast Ce™ apd 7o’ modnleted TRRE, acivity, Singe fhe
Coomassi e Bictivity afi TRREigppeard 36 bametal depéndent, TBRH ddn be aanttdlloproteade-likéenzyme.
acetic acid and 10% net hanol . - In this assay, clear zones agai nst

t he bl ue background indicate the presence, of gel atinol ytic, caseinolytic,
el astinolytic, and type | collagenol yti c Table & ty in gelatin, casein,

el astin, ant—typ otteg DTy S ety L !
on zynography gels were conpared with the TRRE
corr espondi m . Ng9+4

density of 1 x 10[err]| c€lls/m were stinmulated with or without 10[err] M
PMA for 30 min i Zf%0ck mM)p FCS- cont ai ni ng RPM - 1640 foll28we8 by 2 nore

hour s i ncubation in PMA-free medjumw th the sane concentrations of FCS.
The parti al | y- pur}-}9-Ehenanthroline (2 mM) 47%9

+ Ca** (2 mM) 8015

+Zn* (2 mM) 62+6

In order to detect MMP activities, aliquots of crude and partially-purified TRRE
sarnplés were assayed by geiatin; casein, elastin, and type I collagen zymography according to
the method described by Hibbs ef al. (1985) J. Biol. Chem. 260:2493-2500 with slight
modifications. Briefly, these samples were dissolved in nonreducing Laemmli sample buffer
without boiling and separated by electrophoresis using an 8% SDS polyacrylamide slab gel
impregnated with 1 mg/ml gelatin, casein, elastin, and type I collagen. After electrophoresis,
the gel was washed twice, to remove SDS, with 50 mM Tris-HCI buffer, pH 7.6, containing 5
mM CaCl,, 1 pM ZnCl,, 2.5% Triton X-100 (v/v) for 30 min at room temperature with

~ shaking, followed by a brief rinse iﬁ washing buffer without Triton X-100. The gel was then
incubated in 50 mM Tx_*is-HCl buffer, pH 7.6, containing 5 mM CaCl,, 1 pM ZnCl,, 1% Triton
X-100, 0.02% NaNj at 37°C overnight with shaking. The enzymatic reaction was terminated
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TRRE sanple was prepared fromserumfree TRRE source as described. For the
posi-tive wosreiqspof MVPs, THP-1 cells were incubated in sePCTriS0nEs30 ’
RPM -1640 with 10[err] M PMA for 24 hours, and after the culture nedium
was washed away, the cells were incubated in fresh serumfree nmedium

wi t hout PMA for additional 24 hours and then the supernatant was

har vest ed. Previ ously, MWs have been reported to be responsible
for the cl dawvH6 acdticcid, TolfoweddsyestainipgetitiaD. 1% ﬂ?@@mpssieaﬂﬂllﬁeamueg{-éﬁo ahd

(1995). Since TRRE appears.to he a netalloprqtease ynogr aphy was
per f or med tci;sr@gtu@,g;wngmsoggpm\gfﬂp&aqeﬁc aeicand 4y ws nogr aphy on

| at - {
DT i1y et oS pRa) fea A do eséﬁ’gcﬁﬁéﬁ%%geﬂ%?ﬁ’ﬁdé@ég BelfiRodPe o)
t | [ t
(B 12 kBB, Sitalide, IOl A e | omegRaOBEC o f%ﬁlylh%ghaggeeﬁﬁs

have been sdia;sm ardd type I;eclﬁ@enwmygmhy,amgamly HIbtss MMPaActlvn(e;@aaymogmphy
t al 1985 . Biol 367-.123 0), Ca
Res” 501 7755578 OB Wik ﬂg%%ﬁggtﬂwf] (B cprresphadine Swaflo Borhe b crade !
Danset (e etmgke hte) Tebalols B PABERY ¥ 210 35m) S iERuAAA AFLr OO
ns t wee

the relatio activity and gelatin zynography” on crueand

partially- plﬂ‘lMlmdATfRREO s 0%, 011166 F@St-cdmm:xg Rl 1640 ﬁ:llbwpdéyerrhextelhoars
exanpl e of four different substrate-inpregnated zynogra 6‘1ys eI Only
PMA- st i nul dpeubatippin PMA-fegeimedinn avith thesame éwatr#wls % n magthélydwtf@d

TRRE at t f 217 d 2.096. U t l. Ei
The 1 att or DRRReAmpl Mehrpfd B0 aimee THRE SGERFE; flited, TelthEpodde 1
enzyme sour&mtef of MREPs, m}rptu @yﬂsd we{é%&ibh&a% sé?ﬂnQﬁE@RPMIZm%&PW M PMUIA for

gel atinol yti c bands derived from
55 WO dighues) bad after the culture medium was washed away, the cells were incubated in fresh

PCT/ US97/ 19930 atin cted ly  in three 1%

FCS. cont ai Rt firg ook VA Smplitonel P4 Rirs g thod thsbriotent wag
these MVP agitidstddi es resulted not from TRRE but from 1% FCS. No

gel atinolytic activity was detected in partially- purified TRRE wit hout FCS,

contrary to its Pneg}muSﬂREMMBs hametbpe(x Beroitéd té be yespéiisihle forlthdleaags pif peo-TNE
-strong gel ati nol yt| R t he sitive, contr had no, TRRE t|V|t
The casein, ﬁf gﬁﬁf ‘Far’é"Slqt ZW%;%’@C k’&;@@a@%\%&%ﬁ tease
activity i

appears to vg@; stl n hg§£4§§%é§¥9w cﬁlwﬁ% ??Egﬁ%m@%’ %‘\%ﬁa

rracr ophage- @ams; @@ad- Mdaan- and typeIcollﬁgsnrdmmmﬁg@elsenay prémadily detdceT2kbr
obtai ned from PMA-sti nul at ed

ght of TRRE f||trat|on
THPCT ool | sEctAimmin .20 28 Kip gelainase- BV 3 asb o sraalysin (MMP3) and matrlysin
(MMP-7), macrophage metalloelastase (MMP-12), and interstitial collagenase (MMP-1),
respéctively. These MMPs have been shown to be secreted by macrophages. Hibbs et al.
(1985); Chin et al. (1985) J. Biol. Chem. 260:12367-12376; Miyazaki et al (1990) Cancer
Res. 50:7758-7764; Senior et al. (1991) J. Biol. Chem. 266:7870-7875; Dansette et al. (1979)
Anal. Biochem. 97:340-345. Figures 10A and 10B show the relationship between TRRE

activity and gelatin zymography on crude and partially-purified TRRE samples, respectively.
. Each is a representative example of four different substrate-impregnated zymography gels.
Only PMA-stimulated THP-1 cells in 0% and 1% FCS-contained supernatants produced
TRRE at concentrations of 217 and 2,096 U/ml, respectively (Figure 10A). The latter crude
sample with 1% FCS was treated in the same manner as the enzyme source of TRRE
previously described. On gelatin zymography, two gelatinolytic bands derived from
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adjusted to 100% saturation with anmmonium sul fate and the precipitate was
pel l.eted gpdogndi@guspended in PBS fol |l owed by dialysis as dpegmwsbegssor the
partial puri T9I cation. This concentrated TRRE (1 m) was | oaded onto a
Sephadex G 1 50 colum (1.0 x 30 cm (Pharmaci a Bi ot ech) which was
equilibrated in 10 MM Tris-HCO, 60 mM NaCl, pH 7.0. The flow rate was |
mMlImn, and 1-m fractions were collected for the nmeasurenent of TRRE

activity, soliahiase R@ad BVved detdttbdalndpinBree 98 FC33bntThed samples with E@nﬁl@&w ts

obtained indicate that TRRE activity was detected as a single pea .
acconpani ecequyl iategsity,|suggesting tHabthese MWD bttévitigoregniredmot froge hut &omoHe

Fi 11 h K. | ut |, f both TRRE L uhl 5 .TNF- t
Fract 1 on NBBYr NoepPbRCRLIMY Weytce! MupreA it TR sthopFr: sy
wei ght acc ' : | to
DAL Sephadgit it ERRERUAO (A3 EPU/ID TFRARPIOR . TR W Sihe BoRBIEC

sol ubl e p7%achiMitieR the positivatditd] hddhs TRRIBI®Mivity s Mg eadein, elastin sadeysf1 cbBgen

and sTNF-R, an enzymatic product of TRRE, remain bound in the reacting
sol uti on ar@ymegHyeelsshowsd ppdMEPacdtivity in eithescrude|or partiaBy-parifiedsapples.

col umms. [ der t sure. t.h BEE . bei eci.fically
purified, pﬂ?ﬁf‘?ﬁ%ed %anggrsq% g% ee%ﬁxs{uac f‘?i f efly%%mtgr{’@%)%%a@ﬂ?ogﬁ sol ubl e
p75 TNF-R Sgg&aﬁ}g%@-@ggcméémmmonat ography. The activity of _
partially-purified TRRE was adjusted to 5,000 Um with 10 mM Tris-HO, 60

mM NaCl , pH 7. 0.InTdrider tdidetetmathe TRREBol&slar meight bETRRIE by g1 Siltratidn, IRFFOwag i n
| It hm h ' 150 | ] | at .3 ' 37Cin 5 %
G orr] ( 1eobiing] ot aeg dEipsi <oy in RENTy e it s FES: e vquues vas
plates ( 73&%%9}%@?6’6% Lefohfich @ abR8ditrh 48Rk edand the precipitate was pelleted and
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PCT/ US97/ 19@8dspendeddn PBSfollatved by diatysis apdeseriisddyfo? thelpaial puificrtionp Mags 10

filter (Amicon). This concentrated sanple was applied djrect lél to sol uble
X

p75 TNF- R fonpentrajed BRBEHL 59)) Wamioaded pie|acSephedexi@irl SR colymn (s G x §8icmdo

caui 11 br &t S ek B W Sl g d i TG KO RIANC HHIAG, YR
washed W tflovk@atdiwaell mitaif ane 1 kil fadtivhs deredulletled fortkthemicasirermtntaf TRHRE I on

Buf fer (I mmnoPure elution Buffer, Pierce). The eluate fromthe affinity
col um was aspiyity.celutde g&§ TNFHR randiabsorbaggsat 88@ omumm, Pharmaci a) to change

the elution buffgr for. t .buf f er of Tr j.s- HCl 0 NaCl ., pH.7. 0 and
2 fractions. viierauts den nieaff pAUTRRE olTY Wenoclpubt kT Shuseai vty
a][ld albsor b 2it¢ 6mphiniéd By A ¥ImilitDréMedf sdiBHe pFSITNFIR/in gep Mitkdidn{Figuye] 1)l aheipesls
of ge

elution of both TRRE and soluble p75 TNF-R was at Fraction Number 10, which had

migrated approximately at 150 kDa molecular weight according to the standards. The same

sample was also applied to DEAE-Sephadex chromatography and a similar profile between

TRRE and soluble p75 TNF-R was obtained. This evidence suggests that ;ome of TRRE and

sTNF-R, an enzymatic product of TRRE, remain bound in the reacting solution and migrate as
& complex in both gel filtration and DEAE columns.

In order to assure that TRRE was being specifically purified, purified TRRE was
subject to affinity chromatography on soluble p75 TNF-R Sepharose affinity chromatography.
The activity of partially-purified TRRE was adjusted to 5,000 U/ml with 10 mM Tris-HCl, 60
mM NaCl, pH 7.0. This diluted TRRE was incubated with C75R cells growing in logarithmic
phase in a 150 mm cell culture plate for 30 min at 37°C in 5 % CO, (15 ml of TRRE sample
per plate). The supernatants from five plates (75 ml) were collected and centrifugally
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filtration was considered as the TRRE activity in the eluate of soluble p75
TNF-R-af finity chromatography. The flow through and washing of the affinity
col um, wweeskefber was 10 mM Tris-HC, 60 nmM NaCl, pH 7. 0 PCGE&IR87/49%88ct | vy
measured for TRRE activity without gel filtration. To verify the
hypot hesi s that a bound formof TRRE and its enzymatic product, STNF-R
exists in vitro, the reacting solution between TRRE and its
substrate-expressing C75R cells was applied to soluble p75 TNF-R-affinity
chr onmat ogr apnyermteicoapptoximatalychml witheCendtipiepdfdilter (Amigay o TbiscpnTrmeatdd om

| ubl 75 TNF- R-af fi.ni.t | 009 0 22% d 25%
oSt Tl Bur L parmpls Was FRRbA a0 S pia TSR 4G roRoRranhE Ceplukle p25 ,

st ri but RIS t : . oLl gy
S0l Obl o 52 INERY Kl OO, dtidledtiohini ERthd We; 19PPLAG atlh Chwhich

its substrafss ibrhred withal0 il Tris-HCI) 40 agMNECH pH 0. Ehe cdlumn was\then washed
The stability of partially-purified TRRE was investigated z}gai nst vari ous

t enper at ur ewith dRalnd thesamss Trishydferandielyted withs wi efrlutiomBnifer GmarnngPure

-70 C. RE | Vit h d ' bat,. t .

or' 5 days, R RGeS Pidin e s M85 thf SEMIR o VAL itoied To B AhEoH G
84% and 16% Fcéluﬁﬁx,sPh&hIaEﬁb tPGHanYe 1he el ERAAK T Y& the biﬁafoﬁwﬁugﬁz 66

various pH vel S were pre-incubated at 37[err]C for 30 min and then
appl i ed t o Na€l, pPRREC asd aymldfractions wejeusmllectgdt Beclpfrhationabds measptedot TRREA.

TRRE I . -1 bated at_pH 6. 7.0 , d .9.0.sh d 52 % 0Q%

s T AR EEYCEIC N AOpS NON IR TITT AT
t ant | Ry ' RE

Supernat bl AABES L HETRAT BRIl e of B9, ORI PR Bl

condi ti ons.chromatography. The flow through and washing of the affinity colum#, whose bif2r was 10

98/ 20140
PCT/ US97/ 1993 Tris-HC], 60 mM NaCl, pH 7.0, were directly measured for TRRE activity pyithogt gel

Tenper at ur Chltration % Control of TRRE pH % Control of TRRE
Activity ’ Activity 4[err]C for 48 hours

82 To ven'gl- tBe hypothesis that a bolrd form @if TR addits &ikyfafic product,
84 .0 100 100[err]C for 15 mn.

8.0 sTNF-R, eg3ts in vitro, the reacting solution between TRRE and its substrate-expressing
9.0 :

C75R celrs?’was applied to soluble p75 TNF-R-affinity chromatography as described. Among
the total amount of recovered TRRE from soluble p75 TNF-R-affinity column (100%), 53%,
22%, and 25% was distributed in the flow through, the wash, and the elution, respectively
(Figure 12A). This data means that 25% of active TRRE may combine with soluble p75
TNF-R affinity column even after TRRE was once treated with its substrate and then that their
binding form might exist in vivo. _ '
The stability of partially-purified TRRE was investigated against various temperatures
and pH values. TRRE activity was stable when stored at -70°C. TRRE activity, however, was
reduced by incubation at 4°C for 2 days, heating at 56°C for 30 min, and boiling for 15 min to
82%, 84% and 16% of its initial activity, respectively. TRRE samples treated at various pH
levels were pre-incubated at 37°C for 30 min and then applied to the TRRE aésay after
adjusting the pH of all samples to 7.4. TRRE samples pre-incubated at pH 6.0, 7.0, 8.0, and
9.0 showed 52 %, 100%, 69%, and 73%, respectively of TRRE activity contained in the
original supernatant (pH 7.4), respectively (Table 8). Thus, the optimal pH of TRRE was

around 7.0 and its activity deteriorated more in acidic than basic conditions.
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Since TRRE and sTNF-R may renmain associated in the reaction solution in
vitro, their affinity was investigated to determ ne Wnethe | ex -
functi one AT nhibitor or a protector of TRRE in the en%@%?uﬁgﬁp
reaction. Partially-purified TRRE was i ncubated with C/7/5R cells growing in
| ogarithm c phase in a 150 mmcell culture plate for 30 mn at 37[err]Cin
5% CJerr]. TRRE activity was assayed before and after the treatnent of the
culture plate. During the incubation, ':TE, strate (TNF-R) was consi dered
to be nuch nore abundant than the enzy ?ff Rel ative to the TRRE
activity b e : <!

] Wer
the reaction ( lﬁ once with

trol
. Théret ‘ tT

excessive suhstrate therehy cr Pa‘gﬁlmtycondlilnnc in whj ch tAHEY < 3 hi gh

concent r at i $%C &ir 4BRRBIS TNF- R conp82x, TRRE acti v8y renmi ned58onparati vel y

hi gh agai ns ext reaction. u this TRREz TNF-R co x formwas.
not i nhi bi t%?ﬁ?%lja g‘gje to the net ﬁ requi remhﬁ of TRRE

i ndi cat ed byp Gd@ei ‘?flg‘?ﬁﬁl of chel atjgg agents and 8?' val ent heggy netal ions,
TRRE appears t nmet al | opr ot ease. The reason for inconplete inhibition

by chel ati ng agents may be because this partiall9.0purified TRRE from DEAE-
Sephadex chr.omat natanhy consists of _several other enzynes._Qr factars whi ch

al so have an influence on the cl eavage of TNF-R Anot her explanation is

that th t 1 d
necessary Lo acHimcl KBIPSLNERR i O asoRae laﬁearwanaﬁknpm ¥ittoy their
L0xi o111 29 JHRGTRR Ekdfalsd b BLArARRA NS BB coforl AL 8PP T or o

activity by 1 enant rollne was parti al

Zn[err] i nqbeqsxea:tdemItTRRE in tiypamyimtic rémtios e Partallypatified TRRE wacincdbared w1th
eport 3”%&2%%%1@&5:%5%&5@2@%&&2%%%1 St plete op St 4 SR
reports de&cd . n

STNF R0V, b g A9t SRRRY Wl AIBEBLRRERLES 8fer (ADl:BhikRhe o B GHESE blate.
PCT/ US97/ 19RiHhg the incubation, thBAdﬁbs@éteQ’KNth)?wﬁilﬁﬂﬂid&Q:de) bs huchirgord ébumiaelt thab
TNF- R, respectively. Crowe et _al. E 1995); and Mullberqg et al. (1995),
Nbr eover, tReFyBedIRRER). Relaivs tote tll'ﬂé)’ beforeibeiseashien,B6ys TRAY actiyity o

be d d i | . ' t
ar. (1005 Wepheilives oy FOReiTRln BRI O TiBictoinattitben TRRR MR ©

enzymnes fonad wﬁh%kc@ssi%lsﬁbstfa@é ,@hdrBby breatig: écﬁf&iiﬁis'xﬂgvhmhéz‘éﬁéih highssoci at ed
wi t h devel opnment and i nfl ammat i on. Mat risian (1990) Trends Genet.

6: 121- 125; cowcentration 0f TBRE/FIAGER @mplexsr&REachrenmmdaommﬂvebdng}engaenst

of MiPs. | 5 HRAGKSFERHPR TBYS. it RAS INF G ReBIex fora 5 ant ptjegiory for 1HGE °"

at her oscl er osi s,pye tha!ERIAE 11%MY§FFRRE'%QE§&H'by%e &¥fect GFMmg?JgEms and
47:487-498; Khokha (1989) I ence 243:947-950; Déan et al

din. | nvesiival®n héag-188f] idrs/THRREctppedrs to bé aﬁﬂﬁa)lldﬂmieaseNa‘hb reafom fbr iSmmpletSA .
88: 8154- 8158;., and . Se

139: 1251- 1 3%HbILRRBY P@flzgfagg{‘f %3’&3%?&?}%53 ?ﬁ’é‘g Spi“@ﬁ"%ﬁﬁ?’é‘r@?@h

their cat alggphdiex chromatography consists of several other enzymes or factors which also have an

influence on the cleavage of TNF-R. Another explanation is that the concentration of
chelating agents and divalent metal ions necessary to achieve complete inhibition was not
attained due to their toxicities to C75R cells in this assay system. The inhibition of TRRE
activity by 1,10-phenanthroline was partially restored by Ca® and Zn?* independently,
suggesting that several metal ions including Ca* and Zn*" are related to the activity or stability
of TRRE. Two reports describe the involvement of a metalioprotease in the production of

STNF-R by utilizing a specific metalloprotease inhibitor, TNF-a protease inhibitor (TAPI).
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domains. Caf[err] stabilizes their tertiary structure significantly. Lowy
et al. (1992) Pr ot ei ns 12: 42-48; and Lovejoy et al. (1994

263:375- 3MOSFMI40 according to the simlar  netal depende%g?%se?%%:’ﬂay be
a part of the MWs fam |y of which 11 MWs have been cl oned.

has been reported that not only netall oproteases but also serine proteases

are I nvol ved I n the cleavage of TNF-R by addi ng PMA and serine protease
I nhibitors AE"'I‘ RS e dHBAdIRE of SbILbIeS 73RM0 W3S AINFLRD rebpbdive . dldoRRt al,
results indi cate aItB at Ieeaést t\/\go ?Fz)rent Ki nds og’prgt eas?s are

i nvol ved i n(11996);iand dénliteeng phalsE 965). TMEanatj thehmbedshimgef prediNFfresthecelh a
cascade for their activation. According to.the results presented herei

however , semicabranesvassponteiodrerdspendention s MMEsike enzyme) Gsrringetal.. (éaé‘{])f ey

Cr ) Thosbredh i, ARBYENEAR bty PR RLiy afBA iy e
may be.a ﬁeg@ #._%%ra%ﬁg R)l@ﬁgtxs%té RITh G LR F%@?ﬁﬁxr as@&dﬁiéd ¥th deVelbP@ent and

activation st MWs are actually secreted in an inactive sol uble
proenzyne f nﬂm(mgtrungév&trmhmc(wm)dé'e)gdse@em dt: E21125 cWoeshnken(1i00h) BASEBVer al

SCZH "ana B Satarinat BirkededSyses csel. (BN L By gl Bicicleg A b T2s0s50

PCT/ Uso7 105 30ioBiar cxpression gf MMES s sesppaiv Ko t#.ﬁ%%fanwgafggeﬁ%ﬁ%%aa%lﬁ“%hom

to produce ﬁtﬁ‘éﬁfsﬂbrdk'i‘df’ﬁnd pulineresmpiicene) Mxlgﬂath)eﬂ:ab.(lmejeﬂdlMW%% Khokha
elastinolytic, and ty col lagenolytic activity wa detected in crude

and parti al (1;98%8@?41%241‘5@@—950 ean €t aklﬁ@&%du@(lﬂoﬂfﬂ%t&“e@%&? Hywpey ghal-

Ws. monochiool) tr s Mat.Arad R A A e a0 olan L L) o 1@t i
ex udat e macpephagqss -k, MNH"s|aYe Za’vqep&ldeﬁt Srizyiies ifech have ZWreinttReit BAEKtic
days with LPS or PIVA On the other hand, as conmpared with this prol onged

i nducti on, d&REnssCa’ rsmbelmdﬂmeteyuw ls‘t:k¢tyre| significansiye Isxwpwehal 61R92) Brofeins ng
30 mMnof P | osed TRRE,i s stored.in
the cel | 5@@%@"@35& ﬁi@YcFéPl- (fHsR & e 2% 20 This derarpiod 4 48 ol

PMA- St i mJ' al-n! E ﬁiﬁ?tﬂs tHE MIMBN ibil oWJéhfl 12MMPYRAE bR 0
atlo Therefore, |udging

by PMA-sti rom zynography gel data and the
di fferent i cioned.i on patterns by PMA, TRRE cannot be classified into one of

the pre-existin am | i deS|tet resepbl ance regardin
met a|p_ r equi remagll %E%E%ngtg ngtf nly meta q? oproteases but also serine proteases are

involved in the cleavage of TNF-R by adding PMA and serine protease inhibitors

.X

sim_ultaneously in the culture medium of THP-1 cells. These results indicate that at least two
different kinds of proteases are involved in the induction phase of TRRE and that these
enzymes form a cascade for their activation. According to the results presented herein,
however, serine protease inhibitors had no effect toward partially-purified TRRE samples
whose enzymatic activity was already established. Bjornberg et al. (1995); and Hwang et al.
(1993). This evidence suggests that TRRE may be a metalloprotease and a serine protease
might act on the activation of TRRE. Most MMPs are actually secreted in an inactive soluble
proenzyme form (zymogen) which undergoes proteolytic modulation by several serine
proteases and an autocatalytic mechanism to be active forms. VanWart and Birkedal-Hansen
(1990) Proc. Natl. Acad. Sci. USA 87:5578-5582.
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serine proteases in their activation. Sol ubl e TNF-R has been shown
to bind to TNF or LT and form a conpl ex consi sting of 3 sSTNF-Rwith 3 TNF
or LT. BaW@82844%; . (1993). According to gel filtration an2fyfgp¥y/19930
present ed above, the profile of TRRE and soluble p75 TNF-R was quite
simlar, with both peaks approximately at 150 kDa. Since the nol ecul ar
size of soluble p75 TNF-R was reported to be 40 kDa, this suggests that

STNF- R exi st as camplex for | I .\ no

oligoners. The @%?ﬂ%‘gp&s(c% a&%@‘%%%—bﬁ&yg}orﬁmc%% %Xs\é?eﬁgl ﬁ?/‘/ll ro

was confir gedetdt, hé BelatinsliiicRAtcihdIHtic, 2P2stinbitc, amtlitypd I&’cdﬁ&éexfo@ﬁ@/@ﬁ@ﬂﬁWa@m
e

sol ubl e p75 TNF-Raffinity colum. This nmeans that free TRRE has t
abi ity todbtept¢dtinciude andpaitiptlypurifigd dRRE., sTNF-R  The remai ni ng 75% whi ch

A TR ML N I e e
free form djfferent, In o?&ér?&’ﬁgﬁcé‘}\/ﬁ\q?%'gﬂ&{ ; i€ JR9PH lsoﬁbx%%égia wﬁw%ﬁ@%

conpl ex is tholght to exis reacti ng sol ution, - retal ne

of its act petitoneslfdxadatt heRt@hages@EMY) isuely Rew tode stituléd for ©ne sogsesdayng
that this conpl ex can be easi I%grseparat ed when it neets new substrate. .
This EP confithehPSeeEMt Oadberpther hang, ps eompased withithisipeolprgad:indwetion, TRRE is
significantl,y. Wil e .sTNF-R 1S a potent. nhi bi.t.or. agaj,nst L he bi ol pgi cal
activities r%%as?ﬂuyegn%}nﬁlay in {:Lllol\%gg suéqeg'gatanq foilowmg 3t0 Thin"of PMA-stimitlation. AS

60 V@i 3/s@ it Bxample 2, TRRE is stored in the cell very close to the cell membrane to be
PCT/ US97/ 19930 shown” that . sTNF-R has another ‘role in stabilizing TNF
activity i seareteddmmadiatély bgtPMA-stinhgedn, and ERRE istspinthesizeddwsy grieklyThitlsin 2

STNF-R m ght ac S tabiljzer t gnly for TNF, but also for TRRE by
conposi ng g&H‘EI Qs PPN -Semulefians [fgﬁre?%ﬁﬁvé&ms&%@ﬁnwya&ﬂ détﬁﬂfﬁd%‘?way be
formed pre Vi %’%r’" i NGRIRED e dats g ' .
TRRE, sTNg- a}rllt " nﬁ?ge%‘p g cei)\}\g?A élqn typ%gmg co%{n%"ﬁeé)gi elgtoison&\cﬁf\%p%{sé e%/\(/e&ﬁlg as
in vitro, MNP faarikés)despite\thdinsesenblartotegaidirg metalyréguirementeand involvement of
EXAMPLE 5 R Bl OLOG CAL EFFECT OF TRRE In
t hi s ExanpSeing proteasssdadheingetiyatitdgi cal significance of TRRE is
i nvestigated, i R AL | fAaGi ( ' P
vitro. o TRt s B R o M b TG oY L M i & Bl ¥t
FI TC- conj ugfBeINJGRIwitin s ITNF 660D Baaine etal)$E0BIN Abostdig, to el fikration asdlgsial
anti-CD30, anti-CDllb and anti-lL-IR L. .
presented above, the profile of TRRE and soluble p75 TNF-R was quite similar, with both

peaks approximately at 150 kDa. Since the molecular size of soluble p75 TNF-R was reported
to be 40 kDa, this suggests that sSTNF-R exist as a complex formed with TRRE or TNF, or
otherwise as homo oligomers. The hj'pothesis that TRRE and sTNF-R form a complex in

- vitro was confirmed by the experiment that 25% TRRE activity was recovered from soluble
p75 TNF-R affinity column. This means that free TRRE has the ability to bind to its catalytic
product, sSTNF-R. The remaining 75% which did not combine to the affinity column may
already be bourid to sSTNF-R or may not have enough affinity to bind to STNF-R even though
itis in a free form. |

Although a considerable amount of enzyme product (EP) complex is thought to exist

in the reacting solution, TRRE retained 86% of its activity after treated once with excessive
substrate, suggesting that this complex can be easily separated when it meets new substrate.
This EP complex does not seem to inhibit the enzymatic reaction of TRRE significantly.
While STNF-R is a potent inhibitor against the biological activities of TNF and LT, it was also
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(Serotec, Washington D.C.) were utilized in this study. Rabbit polycl onal
anti-p55 and p75 TNF-R were constructed according to the nethod ri bed.
by Yananotvﬁoéglz%ﬂ“? (1978) Cell Inmunol. 38:403-416. THP-1 c"eﬁ?’@sﬁéﬁf’c”
treated for 30 min with 1,000 and/or 5,000 UmM of TRRE eluted fromthe
DEAE- Sephadex colum and transferred to 12 x 75 nm pol ystyrene t ubes
(Fischer Scientific, Pittsburgh, PA) at 1 x |O[err] cells/100[err]l/tube.

The cells | t Lo ' ; o) | '
AlerrTC ancoRra REYTNIPR Hof pichn Rl G S AR T Bintly b Alrke B, 3592)
(diluted i gapdvERY73:33%-329i ThussTNER mighdiatetd stabilizdr not dilly foc DNF Ligatalsd
anti-nouse anti bodg/ after treatnment of nouse nonoclopal anti-CD11lb, |L-1R

and CD30 st TRRILbY ermpaesing complex fematione fhigBP semplexiberwgeni TRRE ang s BYF-R
after treatnen f rabbit | ycl onal. anti-nb5 and p75. TNE- R

THp 1 cel | ngY b Fsmegiprirmably idef REvigiopafiols MineRETE S Runbinet TRRBree
wer e -utilm' gﬂ_ NAYR L J, [ ] e
at 4[err]C, agi %{ Zat%gd evg%ag{e fg%{r’rtiglﬁi, @%%ﬁfé%%&%gwﬁi@ﬁ a%%&sé}lgé&?égftﬁ% g%tgtlﬂlaéét?%rd
and then r anaphevedsysiologi€signifidancé. 1% par af or nal dehyde. These | abel ed
THP-1 cells were anal yzed using a fluorescence activated cell sorter
(FACS) (Becton-Dickinson, San Jose, CA) with a 15 mWargon |aser with an
excitation of 488 nm Fluorescent si gnﬁwaﬁ;ﬁEgat ed on the basis of
forward and right angle —_— 61
WD 98/ 20140 BIOLOGICAL EFFECT OF TRRE

PCT/ US97/ 19930 light scatterrng To elrmnate dead cells and,
aggregates from WS@@PIGéh%dfmt@ng bsolpgioal)signifieance ¢ TREE g innestignedP

filt d .anal [ Lysi.s .| . _\al d
plar Cg::lt gge lg&%ﬁ%’él?(g} %ﬁ’lsggqeIsgésélaﬁ%ﬁ&g@%q%@m'g?ggéb\)ll\e(rjievie)(;goagsfrganaihannel
fluorescence  pRbRISA Ysotiibyanafe ﬁi?éﬁ@%gﬁ ed akRODB4! rmee&ﬁw(:gtg&le%%m

the MFI of the cells wthout TRRE treat (negative contro

I n order taablkitand euseantibodiesTiNBusy/mohydlonal ass«3DY, aRGAED T emrdramtitILi TR
028 L, ESBISSPIE Y SB H R LBBr R SEERI
fi brobl ast I Lj '

 br obl ast. bl bieRPeontRhiteRhalatlnt 10 1A0RCAEH bSOk Tbl Wekbanidio e . A078RHLY

pl ate) overnight. ol ayere S were pretrea
100, 500 orlmmind}(BB:403+4165 TpH-1 icells werplrdatddefdr IRRAN avith 1,08Mamimo$080 Ul of

serial dilutions of reconbinant
TRRE eluted from the DEAE-Sephadex column and transferred to 12 x 75 mm polystyrene

tubes (Fischer Scientific, Pittsburgh, PA) at 1 x 10 cells/100ul/tube. The cells were then

pelleted by centrifugation at 350 x g for 5 min at 4°C and stained directly with 10ul FITC-
cbnjugated anti-CD54 (diluted in cold PBS/0.5% sodium aside), indirectly with FITC-
conjugated anti-mouse antibody after treatment of mouse monoclonal anti-CD1 IB, IL-1Rand
CD30 and also indirectly with FITC-conjugated anti-rabbit antibody after treatment of rabbit
polyclonal anti-p55 and p75 TNF-R.

THP-1 cells stained with each of the antibodies without treatment of TRRE were

utilized as negative controls. The tubes were incubated for 45 min at 4°C, agitated every 15
* min, washed twice with PBS/2% FCS, repelleted and then resuspended in 200ul of 1%
"paraformaldehyde. These labeled THP-1 cells were analyzed using a fluorescence activated
“cell sorter (FACS) (Becton-Dickinson, San Jose, CA) with a 15 mW argon laser with an

excitation of 488 nm. Fluorescent signals were gated on the basis of forward and right angle
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human TNF for 1 hour. After washing the plate with RPM-1640 with 10% FCS
to renove the TRRE and TNF, the cells were incubated for 1’%'1‘5-@9% 9;3(? }
RPM - 1640 W P{20188, FcS  cont ai ni ng 1 [err]g/m actinomycin % r]C
in 5% CJ err]. Culture supernatants were then aspirated and 50 [err]| of
1% crystal violet solution was added to each well. The plates were

I ncubated for 15 mn at roomtenperature. After the plates were washed with

by’ 100" [ er rjat: seatiering 18 Simingt dseficels i PAehiealis it ity L Slenti Fob s
nm vas nmeash&ded/sti 938 Wﬁﬁé&xﬂ%aﬁfed’hﬁh@L&ﬁ@Mof(v@g Valuk@RieSdpré¥sed £,

Sal zburg, Austria). was orirginally defined as a protease
whi ch t r ungeereshtdgee{ipositive pé’l& "v‘vﬂdiéhl?wasfﬂiculateéby diradiog prean channeh fluorescence

Eruncat o ndfcaity OFD O gtainds B SbseHkpiepted i R 91 e MALaTna sl phast | ed
TRRE from led to THP-1 cells which express | ow
| evel s of bﬁﬁ%ﬁgé%ﬂ%ﬁ%%%%?ﬁ%proxi rratel y 1,500 receptors/cell by
Scat chard anal ysinSerdeiefodest @ie 96 TNFTc ?tbfy FRRB%E@&E&@LS@QW

colum was added to THP-1 cells (5 x 1 |s/m) at a final
concentr at |asna30wa&p@ﬁmn9ﬂmbcqrdmg30fhn me vﬂ emhedﬂwr@actarmga ot als G19906b) Bridly,

T R 211 sAPTel, g Eerest Pt rontEel B B Db IR 50 TR n

THP-1 cel | sgqapdy rp%t@)a&ﬁ:eﬁnéh@%oﬁ’&gyereci-mecég&/\%re $RitkeateR B0 A WihI 06/N6O T or

respectively (Figure 15 Therefore

62 W2,980 Didnlof partlally-punfied TRRE and then exposed to serial dilutions of recombinant
PCT/ US97/ 19930 P$b| e of truncating humamI{)P S TNE-R on C7oR cel I's and
bot h hurman 5% R Rifter washingthg plagg yith RPMI-1640 with 1 054,568 to peanove

ficit : : ,
b %ilﬁmg&%%ﬁﬁ?cﬁ%&egﬁ%ﬁ@%e # 2 5 H3pt n RENPIRARARL 1% Fes
i nvest i gat esbripainih dvyig/md uttiorhydin BY 4t87°C absd4 ©OQ,. TERture eapdrbatiits ivesthent i C

anti bodi es as descri bed above. Foll ow n treatnent of THP-1 cells with
5,000 U nl asRpiRptedpd SQMP(ﬁ,ég’th@fVI@ISSS wiprpwas added fto gagh welljetheplates wese 89,

a0 49% (0SB RRhe AR Yoo KRR RGNS, RS pbil O dpin o 8P °
TNF-R No  aifiified,fthé aélls stdiaetDRith BRWEN Sioletiidre el Byl 10041 Pewill @nowmfml in
CD54, CDilb, |IL- 1R and CD30
methanol. The absorbance at 550 nm was measured using an EAR 400 AT plate reader (SLT-
Labinstruments, Salzburg, Austria).
TRRE was originally defined as a protease which truncated the human p75 TNF-R that
was overexpressed on cDNA-transduced COS-1 cells (C75R). To investigate whether TRRE
may truncate not only p75 but also p5S TNF-R on human cells, partially-purified TRRE from °
human THP-1 cells was applied to THP-1 cells which express low levels of both p55 and p75
TNF-R (approximately 1,500 receptors/cell by Scatchard analysis, data not shown). TRRE
eluate from the DEAE-Sephadex column was added to THP-1 cells (5 x 10° cells/ml) at a final
TRRE concentration of 1,000 U/ml for 30 min. The concentration of soluble p55 and p75
TNF-R in that supernatant was measured by soluble p55 and p75 TNF-R ELISA. TRRE was
found to truncate both human p55 and p75 TNF-R on THP-1 cells and released 2,382 and

1,662 pg/ml soluble p55 and p75 TNF-R, respectively (Figure 15). Therefore, TRRE was
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with (5 000 Um) and without TRRE treatnent (Figure 14). Anong the
receptors and anti gens exam ned, TRRE was effective agai nst only 5)535) and.
p75 TNF- RWOR208¢ont rol was  obt ai ned by dividi ng mean ch&f&{s? 193
fluoresence intensity (MFlI) of stained THP-1 cells treated w th TRRE by
the MFI of the cell without TRRE (control). In order to

I nvestigate the in vitro biological significance of sheddi ng sTNF-R by
TRRE, L929 VAP é@% ulReh#4 b 1 h G $9sedEit Y:
per f or ned a‘g%tagigeésﬂé&fr%e %ove.bi%ggmtg%lo}l?] V\Sn%tjﬂégﬁtas%g%@}%reat%nt remw
utilized asopTEEGaENE control. L929 cells were pretreated for 30 mn

wi th 100, 500 or 2,500 Um TRRE from DEAE- fractions and then exposed to
serial dil uti onsFet substatespaeificith ofBRRENtherasi] surfaes exprassioarof p5oané pAg TRNFER,

Ta" “hour s FRop EORpyfirt Kaard SO0 an AP el epgEd it R Ebfes s PHE wi e

stai ned bl US%toﬁ{&ﬂ'ytalﬁ%f‘la%éﬁﬂg/?ﬁP-l EQls Wit bfecid fltibabiRs Wk B&scHB&PaBIVEI F%lowilr_xr%e

absorbance at 550"nm The results obtained and depicted in Fi gure
rati os of streatmenngf THPO callslwithp5 000 & TRBE, th®expresymni of 56 and p@5 INFEBGhad

500 and 2,500 Um T wth 4 ng/m TNF stinulation to thgose, cells
wi t hout TNFdeareasgd 50 Béran %%’@épeza%? confugl), sespectiyrdy (Higyre 143, andardpse yesponse to

TRRE-treate r t ' [ | w$i S,
TR L1 eat ek, 69 i 806 U S BB oSt T B RS USSR X 5,
The subst r agignifiRast dHaabé, hoWevdiias fBind in\BS biritadsih FTDH, CDHILAIE IREGRCDIG
and antigens other than the two TNF-Rs. These receptors and antigens are

expressed awith(f008il¥/ml) and witbpwt TORRE teatmens (Figureol 4)e Adeangcthe tecsptory e

anal ysi s includin R A who ol ubl.e orgp i e produced
by bt ot eol y HEEP Sxvhinet TRRE Vafechve sguiiy pbibfhati/a Y3 ofhe & RS ias
63 Bi3ined %Qiividing mean channel fluoresence intensilécey éMFII—) of stained THP-1 cells treated
PCT/ US97/ 19930 sanme receptor famly as TNF- TNF- R NGF- R superfam | y)

and whose swuithiTRREdmyrthe MFI ofitbelcalbwithowt SIRRE (gorigol}a Zn[ err] - dependent
nmetal | oprotease, _(ii]) CD54 (I CAML), which  belongs to i Qgl q I_n
superfam |y of aél'h@!;‘ieéFP Hyrsigaictheiin sirainalogizehrigaiiicancs of s e&d&ﬁﬁ%‘%ﬁ”e a
sol ubl e for ' 3 SFM -gqu ' | ]

adhesi on nol ecul’g"sg(z gﬁ"‘%ﬁ‘ éct% as ‘%g?p@e)gn shdg\%ln to ﬁg%g%%h@é{n?ﬂrﬁ" Aésyl?egjjorrrr\n eq'ﬁse
FACS  anal dedcsibpd ebevel dcp29xeiie withoetTRREttheaatmdiitRiere atilizadyasyaegafiveccdntrohn| y
the cl eavage of both TNF- Rs_and did not_ affect a%ﬁot her nemhrane

recept ors ahd2%reliues nrptreated oy 40 swinwithe1 00, 580 ox 2,508 U{ad TR B fropREA-| i t v
of TRRE to gl s ﬁﬁttﬂer{ygiogéd WA RRATOLE gf %éﬂghaﬁ?h&gﬁ F’gg@’é? t1 %ggr PARer

TNF- R ELI SA 32?68/. presente erein. own-regu

expressi on dlasHibE i platelwigh afldiuns ti featvethe TRRE 4l TNF) the télls werk Mcubatedifogl 8
assay. Pretreatnment with TRRE protected L929 cells fromthe killi ng
activity of hours in 1 pg/ml ActD, stained with crystal violet (the live cells stained blue) and then assayed

for their cytolysis with measuring absorbance at 550 nm. The results obtained and depicted in’
Figure 15. The ratios of surviving L929 cells pretreated with 0 (negative control), 100, 500
and 2,500 U/m! TRRE with 4 ng/ml TNF stimulation to those cells without TNF stimulation
were 24%, 30%, 38%, and 74%, respectively. TRRE-treated 1L929 cells were thus protected
against TNF -induced lysis, and more importantly, a dose-response for this protection was

- detected.

The substrate-specificity of TRRE was investigated using membrane receptors and -
antigens other than the two TNF-Ré. These receptors and antigens are expressed at sufficient
levels on THP-1 cells to be detected by FACS analysis including (i) IL-1R, whose soluble

- form is known to be produced by proteolytic cleavage, (ii) CD30 (ki-1), which belongs to the
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TNF. Thus, TRRE may control TNF activity by two nethods; by reducing the
nunber of TNF- R or by producing sTNF-R which bind and inactivate TNF.

Cl eavage WOSXIBIR by TRRE may possibly protect TNF-sensit PGEUSEY19838n(
organs in diseases associated with high | evel s of TNF. On the other hand, -
whil e high serumlevels of TNF and sTNF-R are often associated with
various types of cancers, cleavage of TNF-R by TRRE may condition cancer
cells nore resistant fto t he

EXAVPLE @ Same receptor amily as lgl-f-ﬁc(t[‘?\lfgw 85 -Iﬁ,meﬁa&lw Eﬂf‘ &boﬁ‘ﬁ%g"ble form is
TRRE was pupbhidd P&&uﬁﬁnygzgzﬁmgameﬁmeano%@%é iy A 1e NP wmgé

sul fate recl pitation, E- Sephadex chronst ography, and native PAGE.
Parti al | y- phelorigsed imimRoglobalin Supecfamilyatfadhésjorbnbldeniek irmhetling VEAM- lpamktiei n
bands were apparent. Two, protein bands at 60 kDa and 37, kDa, were

sel ect ed asknesgstopiage wiegkeafﬁano%de@v) CD11b, whichrbglongsdgtheinfgeria family ¢f ed i n

8 roller bottl ' 1 i it h f
Toos FCo. corfdze il gl g Sk Bl ndtbhed ol 63858k sBhivle M THERATS. O
the inducti aﬁﬂlg@fs prERhtedh®ove Rvesiol tha TRAT 16 vepp preiclbndrihe’ieavageloPboth

10[err] to 1.5 x 10[err] cells/m. The cells were then incubated in 1%
FCS- cont ai nBYFfRsandrdidinotafiast emy pthier plembiasie receptors apd antigene whishdwwe aelsblenva

(Sigma) for,30 mn and re sh obt ai n PNA; sanpl e. Aft er
washi ng serfQRREr ‘ﬁétbqrigﬁ}e h\ﬂ@yegﬁm QC?Y&MM ﬁé?"’agg“mﬂﬁefl 0% g sojuble
hours in a g5 and p75 TNF-R ELISA data presented herein. 64 WO

98/ 20140

PCT/ US97/ 19930 TRREtdown-f@ulatdd the ekpicssion of 'ENFtRonithidceMurfanel of h929 cells in the
super nat ant s g\/\ﬁr,e,col | ected as the soqurce of the enzyne
13

. h
cell-free siiy Rh pssaye Pretieaiment Wity BRREprotaeted o8 sl framdhe @H’}ﬂﬁﬂzﬁﬁﬁy of

sul fate | Bl et el |

perf or med Al [ arep S iy ol ENFotity oy b Db LT s of

sl oWl y addeDNF<R bhby pﬂidheiﬁgemeﬂﬁah Bitkd :@d éactivie INF WCldavageds TNER by
stirring followed by an additional 1 hour of stirring. The precipitate was

col | ect ed bURREqnax pessiplapiotast INFreensisiye eells angt organsinydigeasesrasshiciates) with high

et CoPURUERE I, s o ol ey B iR R s v
NaCl, pH 7.d4asddistbd YithMaridus Bpes of ¥efricers! MQ&J%eMiI‘NF- Q%RRE'HA ondition cancer
nol ecul ar wei ght cut-off (N of about 6,000 to 8,000 for 60 hours.

The concentqedls sapre mgsptans totheefigctsiafdNF.n t he same vol ume of a buffer of 50
mv Tris- HC1, 60 mM NaCl, pH 8.0 (buffer 2) and then applied onto an
ani on- exchange chr omat ogr aphy, DEAE- Sephadex A-25 (Pharmaci a Bi ot ech,

Uppsal a, Sweden) (2.5 x 10 EXAMPLE 6

PURIFICATION OF TRRE
TRRE was purified to apparent homogeneity by 100% saturated ammonium sulfate
precipitation, DEAE-Sephadex chromatography, and native PAGE. Partially-purified TRRE

was fractionated by SDS-PAGE and several protein bands were apparent. Two protein bands,
at 60 kDa and 37 kDa, were selected as possible TRRE candidates.

THP-1 cells were cultured in 8 roller bottles (Corning, Corning, NY) per preparation
with 500 ml of 10% FCS-contained RPMI-1640 per roller bottle. The cells were collected for
the induction of TRRE when the cell density reached approximately 1 x 10°to 1.5 x 10°
cells/ml. The cells were then incubated in 1% FCS-contained medium with 10°M phorbol 12-
myristate 13-acetate PMA (Sigma) for 30 min and were washed to obtain PMA-free sample.

After washing serum free medium, the cells were incubated for an additional 2 hours in a 4
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cnm), which was previously equilibrated with buffer 2. Foll ow ng washi ng of
t he ‘col umW@i9820140 (150 m ) of buffer 2, the sanple was el ut BGT&JSPW%’ﬁOi oni c
strength linear gradient (total vol une; 250 m) of 60 mM (buffer 2) to

250 MM NaCl, 50 nM Tris-HC1, pH 8.0. The flow rate was 1 m/mn, and 4-m
fractions of sanple A and 3-m fractions of sanple B were collected. Each

fraction S d for .absarbanc 80 ,nm and _assayed f

cti vi ty. | aebid P peAeT PR AR ek S i o SP e aRy P Rl peoguree
(the hi gheséftl{@lahb_%'nig. TRRE uni ts/ A280) were collected and applied to the
further steps. These active DEAE fractions were centrifugally
concentrated to FEhpcakframsupeynatfs WerercphcentratetifbyGhe i 00%rseprdted amirdonénn sultfate
(10,000 MW cut-of f nmenbran Am con). This concentrated

I h
appl i ed to BrEcipitation @ﬁf@gdofe\)llaéfébs Filopdng proseqiaes Wele psrfeeméq%% 569276 2 p%\@?d

the bi of ogr raftontip AR S 00 ad b SdET Y e Riffechhd SEhllart Bydrs fRECUR
conpl ete | agh@nne@ﬁggﬁt follbived BY tih @aditivnal 1f Hiowkof Etﬁ-riﬁ'%d The baédlﬁtalf@ww&ﬂl%e@& by

slab gel and stained with a silver staining kit ( i 0- Ra ). _The renai nder
of the naticeatrifagRiqpedt 19000 0dgfor Simimdind sedissolved|ih PBiSrat @pproprimatelyi tweo timeb the
each strip was eluted in. 1 m,of PBS at .4[err]C overnight w th shaki

Fach el uat cVUNEE S8 LARRIek oFte ro-diRelve BreuiAtes Wi ThpgaNza gRatpot Byl 10
el uate was § ' i | P s - ' el
For the | ocahy Fapiact ) AT SHIDRRERE 1} didhysd Bpu AEH Half 2 Hblnd

65 VO dle2(ibd Greight cut-off INMWC) of about 6,000 to 8,000 for 60 hours.

PCT/ US97/ 19930 from native PAGE gel was centrifugally concentrated to .
appr oxi mat el y 50Thegenceniggted,sapmpleswere-dilutedgnithe same yolumg of appfieref 3 mM Tris-

S8, Pace urkGh Sl RCEBHCEN TR 2) S BRNRR G G16 RISkl 210 | 10
Bl ue R- Zéﬁoﬁu%g}aphihmmémﬁd@ek-%mmiwﬁﬁeohpugpém,rs'vﬂﬁeﬁm.s x 10

exi stence of a correlation between E activity and the intensity of the

prot ei n banems), which was preyjounly£quilipratediwithrbugfenal Foillpwingowashing gfdhe eelumn wigh

| b ' | PMVA- | d THP-,1 |
or epar eq a1 U305t PYERE inepblE et pinted i phjonte s elirer eraent Gl 1" ©
and 3, 623 [ gsltinel 350 fit) F60tRI (bRBEr 20250 MNMBIACIOBE %Meﬁlsf-ﬂg%,gﬂ-/lrglﬁe ThedHv

sanple B, respectivel'y (nmean [err] 'standard error). After aturated
ammoni um sutatewas pmddipj arat 4-ond fractamydfsampiendl apd dphkfrictices of dample/B/esre n 49

5 m 4.5 1.1 nl of PBS and h final vol 09
15 art erSalseiii FaSh hesicn i wésswipdor Bososbapenit 240w 258 e e

di al ysi s, r@@g,ggti %édﬁ L OTRRY achiO ! :
sanpl e B were 34. ngft%arlﬁr?ﬁhg. t?n%g&gg%&%%g&?géﬁﬁgg ti r%’?@é@ﬁ?é ?il%\g/teYa)l}.le of
Sanpl e A hatIRRE3#iits[A280) werelédliecledtiand hipglidio alneifuathet stepd. anount of (15.9

2.5) x 10[err] Ujn the original supernatant, After dialysis for 60 hours,
the concent r at ed [Be8¢3CRVeDEAE fractions werg gentrifygally aqncentrgted jadppspdmatalyp@P ul -

Of (13.2 [ et Gondlork, 100, 0oB TGy IS ElcHianc ikt I chie RS

recovered in sanp roug
sample was then applied to several lanes of a 6% polyacrylamide gel electrophoresis (PAGE)

3

=<

(15 x 10 cm) under non-denaturing native conditions with cooling to recover the biological
activity of TRRE after electrophoretic separation. One complete lane was cut off vertically
from the side of the native PAGE slab gel and stained with a silver staining kit (Bio-Rad).
The remainder of the native PAGE gel was then sliced horizontally into 5 mm strips and each

- strip was eluted in 1 ml of PBS at 4°C overnight with shaking. Each eluate was assayed for
TRRE activity. The TRRE activity of each eluate was compared with protein bands of the
silver-stained native gel for the localization of TRRE. Next, each TRRE active fraction eluted
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ammoni um sul fate precipitation. For sanple B, TRRE activity in the original
super nat anwogg20148nabl e t o be assayed because of the cont amPEI(GIH1B0 '
10[err] M PVA. After anmonium sulfate precipitation followed by intensive
dialysis for 24 hours to renove amoni um sul fate and PMA, the concentrated
sanple B had (21.9 [err] 2.1) x 10[err] UmM and a total of (28.9 3.8) x

10[err] U qof TRRE %!E corresponded. to about one fifth of total, TRRE of

sanpl e A  fromnative 8l was eeniipgally congpteated \RapPTOXHBAEIYI il with Microcon-

DEAE- Sephad i _ak ' [ I '

TRRE. act i vi 03 S LAy o S St thhdtodyy TR it Bl e asile
gradual |y i fo 8%SDSPAGE Uhdee [deRdtaring Eshdiesis, &1d0tahed with Uoofiasdi&\BEMiant BME R-
TRRE activity fraction was al ways found near Fr. 20 and Fr. 15,

respect i vel $50 KCBB).e Thestained gelswasTthgruseddo detgroineithe exigend of agottelation betwsen
to the mai n_prateins which . redom nantl onprised of bovine serum

al bumi n- ( BSAY %’Vé%ﬁegﬁher‘ﬁ%“gw ﬁ&ﬁ@tﬁpéﬁgﬁ' TRRE fraction was (25.5
[err] 2.4) x 10] i75.1C P},tgeg?o [

1.1% and 35.1 [S?{ﬂ}‘lgl{ %ﬁ(’%‘ © &r%R%%altag{?vli %&%@?ﬁ?ﬁ%@%yg I'n ’|’§Bvé?e?§%glé’ﬁ? fot,
washi ng, anthePMA-stantlated SHR- spleivereairgparedatrdeneity vH1.5 kel 00 celis/mh land BEZ9 +

activity |l oaded on the colum (100% . Anong the total
66 VO 944 od pngd 3,623 £ 118 mi of the sources were obtained for sample A and sample B,

PCT/ US97/ 19 . i vere 1009, , 21.8, 2.5% 32. err]..2.8%
and 45,6 [ erepecivsly IS HndEE G AL 100 sorbfench Pt S e ity
al | fracti og@mplee$ pRLéanmsle B-were dissolved 149 2S Ml ¥ 4.52N0 nfl 6EPBS A4 rERHBA ¥
| ow amounts of proteins, two lots of sanple B wer e conbi ned and | oaded

onto a DEAEfigalptedams of b0 2 pedrafieo 6O houys wf idialysis arehl 3. 7RRE7 ml after 24 hopredlit ed
b d singl . [ A (data.not sh Th | .ut j

s s broad sk e Des 3% RIS AL el slou), IS Sl B oo

S0 no si gni bisc@Aks andHBK: &ﬁn{éit gvely.NSampRKA gﬁd 4 BRFLACT 0 HERIGE ahd a

18 and the proteins gradually reached thertr highest value near Fr. 40.
Wth this ctitalramoudt pE(15]9 £%5) k. 10° kinrthe Origival supematan® Aferdialysis fGIGOTHRRES,

Fespect | ve fHe conegnadaRle e 1 i) X MR g atgtel 6622 HA 13 K0S afmn
(100%. 9.5 .%he‘}gfofeé B$l6'd 8.190T '@%é&{e&ed iﬁ-s%r%ﬁféfAm&éQng’]do%g{nﬁiﬁéd’s

recovered (100% were [ocated in the flow rough, “washin

fractions, amspaiinselfate peeipitatdoni Fersahiplé Be TRRECRfivirg @istheforighiad bepefnatant W
recovered effitﬁacy of TRRE in sanple B, however #/as | ower than sanple A
Several DEAENYlE 4 beassaxsdibecause ofithgirentamination ofd 0T AREMA: After pmgnium sulfate

concentrate : {sf : LY. Ly . was
detected i ngﬁ%g?+ gﬂ% g '?JS' i lgts sxogpir%l-{tr%gg h@%%(&%h%%ﬁgéll vzﬁyﬁ%&é he
hi ghest TRREMA}the boncentated bariple Bl (219 1j15 & 104W/m! 468 Stokdrof (2819 @)3.829 x 10°
10[err] Um_activity and the total recovery of TRRE activity was 16.

[err] 4.1% U efitRRBnvhidnesraspended to abant oae ififih ofsaal TRRE ofisghpletA TRRE
fraction was fou %e%ttot} d‘?al;z'e%hs%mple A was loaded onto a DEAE-Sephadex column with 4

aliquots. With this column, both proteins and TRRE activity eluted as similarly-shaped single
broad peaks which tapered gradually in the latter fractions. The peak protein fraction (A280)
and TRRE activity fraction was always found near Fr. 20 and Fr. 15, respectively (Figure 16).

Thus, TRRE was eluted in 4 or 5 fractions prior to the main proteins which is predominantly
comprised of bovine serum albumin (BSA). The concentration of the highest TRRE fraction
was (25.5 £2.4) x 10° U/ml. With this collimn, 0.3 +£0.2%, 4.5 £ 1.1%, and 35.1 £ 6.3%
TRRE activity were recovered in flow through, washing, and all fractions, respectively,

compared to the original TRRE activity loaded on the column (100%). Among the total
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group of several bands detected by silver staining of the native PAGE gel.
On the othwodsaatst TRRE activity of sanple B was det ect ed BOF/GSHHAA¥0I ons
of Fr. 13 to 15 in native PAGE. The total recovery rate of TRRE activity
fromthese 3 fractions was 8.7 [err] 1.0%through concentration and

native PAGE. Only 2 or 3 silver-stained protein bands were detected at Fr.

13-15 of th RRE- act i t [ tiye, PAGE, o DS- PAGE, of,
conce nt(:) r at e%r oS {Fgg}é‘lfré(gg @9 %f gﬁ? H}"eg ‘2’2@23 ébl %géia?%ﬁgg Tt g‘b‘?f@? S wﬁﬁed’[bgq"ﬂed
bands i 3 RER cChntpdi | ' sjactivity had tein band
a?n Zp:opoi?rrmé?gw%rgx Dav,da;oa"EDa aﬁgm?ff? ’&%&ﬁh@psggrgl gt hgoTeR:QE- agtni \S;e

el uates had pr otOm the bthes hamd, dé®tdddarentely loBaamdtntk BEprteing @wls Dets of sAmiple B
the 120 kDa, 60 kDa and 37 _kDa bands. Mbre bands were detected_ in sanple A
due to the &t eambiaedendloades onto p LU ESephaden sojummpryicojunat perificasion: diRRE

bands of TRRE.shoul lL.ate wthy TRRE act. vi Thu 6Q kDa and 37
cn bands wariir o FOh broeR'sheld bdc BT A4 tdpta dof Showp Fie chutiorof

67 WO PRdreitld, Hdwever, held at a Jow value once it reached a certain point, and so no significant
PCT/ US97/ 19930 corresponding increase in intensity with higher levels

of TRRE. Theedrwiietérsedd Hpmpeak ofl TRRE activity ovastat FociiStand the protsiRREratihalty t he
60 kDa band. . .. WO types of enz Qurces of T re prepared for
its purificigached m?ﬁr@GSQWY& ’?&ﬁ%Té‘BAW%Ra%S &é&“ﬁ%é&&%%ﬁ#ﬁ@%’ pod, bf ¢ =

f PMA- st i + LS o o 3 pned [ |.t.h 2
£ om PN Uy, 3566 TR G ol ed AP BB LT BN,
was obser vedomparel hetheerigivthl TRRE &:tivitg ixided afithecdumhRREOMRS9.5 4 Ndug; ad 4ich

less than sample A fromTHP-1 cells in PMA-contai ned medi um without FCS.
Here a very5%,@n§r4§tle¢ f.1&a abthe telakpretsins raeavergd (160%0) ez losated in thetflov but

much less LIRRE Vit det ected. Mreover.. the, recovery of T
activity in san ’?%"&E’.s%dvﬁgff%gaﬁl r?%’&g‘“f i e@'amlélr ® @FPSVS%{?gES[ . agpls fe
purificati oTher@eeeked efficasy BETRREGh3hvipiesB, howeRt, WdsUSRér thANSAMtIE. 1 on by a
menbrane-filter, DEAE colum and native PAGE. Therefore, an i'nsufficient

amount of puri f i SgverdfiPEMESractionswish thahighest selatieERRE agtivity were qonoemtttedand
of sanple B ver, sanpl hel.pful .in i.dentifyin he, possible T

band at ¢ helosdpy AP aneBie Banct RRER By o satume A ves deieited B BRdons, Suind
potential bash Ff 84the 1 SPBeRARR PAGE. Tﬁkemgh%# TRRE %ﬂ%@%{%&g%ﬁﬁ Ad;@vﬂ%%ad

B, sanple A was utilized to prepare enoug puri
sequenci ng. (9.3 + 1.6) x 10°U/biABH Sgphmbihe tatal recovech oD FRREactipity weRRE. 2ok 4t18d i n
i ch consjdered. as

lier fracgti than th I, i.0S, .most d_as,
Bon | G nee BEAREReAMEoR ead R BAGE: The highest TRREeion evas thundmith adieht o

BSA whose. nTaR o sbterfitbanad AR 6F WA sl OF e Sy TPU G el O Elopit Blng,
mol ecul ar sTRRE adtivity of sdrhple Bivhs detactediid 2 fractionsiof Fri 1%do I3UninhtiC@PAGE. SThY

were 37 kDa and 60 kDa may _al so support data presented herein indicating
t hat TRRE e}(qtgitrgcoggyara&ﬁfa aetl om these 3 fractions was 8.7 + 1.0% through

concentration and native PAGE. Only 2 or 3 silver-stained protein bands ‘Were detected at Fr.
13-15 of the TRRE-active eluates in the native PAGE.
SDS-PAGE of concentrated active eluates from the native PAGE revealed several

I

protein bands in sample B. The TRRE eluate with highest-activity had protein bands at
approximate 120 kDa, 60 kDa and 37 kDa, while several other TRRE-active eluates had
B . protein bands at 70 kDa, 55 kDa, 40 kDa and 20 kDa including the 120 kDa, 60 kDa and 37
* kDabands. More bands were detected in sample A due to the contaminated proteins from
" FCS. The intensity of the protein bands of TRRE should correlate with TRRE activity. Thus,
the 60 kDa and 37 kDa bands were the strongest candidates as TRRE because of their
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with sTNF-R and TNF, as TRRE di splayed the ability to conbine with sTNF-R

I n Chapt exygd $d/20140 Anot her possibility is that TRRE nay exi SICTASI/19300 or -
het ero ol i gomer presumably consi sting of 37 kDa and/or 60 kDa nononer.

In this Exanple, TRRE was shown to easily lose its activity through every
purification step especially at low protein and salt concentrations. W
have perfornmed several other . purification procedures in additjon to those
descri bed i¢Priespandmginprease indptepsinywith highppdevels ef FBRE. wehe 3 paband pppeared to

rever se-phase hi.gh-perf.qr | QUi r t ography (HPLC) inthe 5to
95% gr adi ent™' s atgg%fegrﬁlﬁrﬁggﬁ%h&#oﬁg%b%grﬁésoI ution. TRRE activity,
however, Two types of enzyme sources of TRRE were prepared fopfls Fuzjiﬁca\(@nQ $ird) irftO
PCT/ US97/ 19930 was conpletely inactivated in acetonitrile, although a

smal | amountangfle AhFRRE was ingueedo highelevels &P Mdv-stimolpted 'THEx icels inF@4 FCS-
be.| nappr opfarieey BPOUEHAI PRI Vot BRGLPUE O ARRE Gt gh B scal o
purificatio AL | mal | t ' Ny

Chr omat ogr sEpii f FESFYBP BRIck Gt odd dffey Hindd BUTIER, TREE WY
Chapter || |indBebdanudh lesd thih Sarmple ATIROmRTHP-Ardellb arhMaf-tomiingd seliwrmwhlioitddsg

advantage of the ability of TRRE to make a conplex form wth sTNF-R
These net hoderewetesy pureametain santpls wapebirined withapiet GRentamination butimych lesp| e

for handl i f g, .Taki | th
factore i nt CRRE AR RET MRt e RaPFH AF TRRBF AL i Shrible BLHRS o
ef fi ci ent| ymhfkeRaessharéakplé [Aeétiefv%a@ stepldfithe parificatiby p&{éggme%&adiﬁ@hmy%}s,

handl i ng both | arge anmounts and vol unme of protein sanp necessary for
AA sequenci eapfrifugal concentration by a membrane-filter, DEAE column and B4 PAGE. Therefore,

PURI FI CATI ON OF TRRE The lL.owi ng praqtocol. was used jn

U 11 cat 1 AR Bpuhgjeat amovnt of pusfied TRRE es RoBied 0 84 E3Semsigon the mroredugy

10- 6M PNVA st d A : I & N ' t thes-

DEAE- Sepha d‘g( ﬂéﬁ?’% %a tliygdféggﬁ )?ampl% B was hOPRI it Befitthyidl fe b&FHIR TRRE Bdhd at th
final step of SDS-PAGE due to its purity. Thus, after a potential band in the SDS-PAGE was
identified from the more pure sample B, sample A was utilized to prepare enough of purified
TRRE for AA sequencing.

In DEAE-Sephadex column chromatography TRRE eluted in earlier fractions than the

main proteins, most of which considered as BSA. Since DEAE-Sephadex also has a gel-
filtration effect in addition to an anion-exchange effect, the molecular size of TRRE may be
larger than BSA whose molecular size is about 69 kDa. However, the finding that the
molecular sizes of possible TRRE candidates at the final purification step were 37 kDa and 60
kDa may also support data presented herein indicating that TRRE exists as a complex formed
with STNF-R and TNF, as TRRE displayed the ability to combine with STNF-R in Chapter II1.
Another possibility is that TRRE may exist as a homo or hetero oligomer presumably
consisting of 37 kDa and/or 60 kDa monomer.

In this Example, TRRE was shown to easily lose its actiirity through every purification
step especially at low protein and salt concentrations. We have performed several other
purification procedures in addition to those described in this Examplge. For example, TRRE

- sample was subjected to C4 reverse-phase high-performance liquid chromatography (HPLC)

in the 5 to 95% gradient of acetonitrile with moderate resolution. TRRE activity, however,
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4. 6% Nati ve PAGE 5. 10% SDS- PAGE  [err] 6. Transfer to

ni t rocel | uMSEE8/2084fr ane 7. Trypsi n di gestion PCT/US97/19930
69 WD 98/ 20140

PCT/ US97/ 19930 . 8. Rever se- phase HPLC C18 col um 9. Anal ysi s of
am no acid sequence Step 1: Large scale cell culture. THP-I were

| ¢ L e . . N g
Px10rerr] o o ot Thaaifiih Bekiodbfle ARHUIER & shidf it BB b RE®
cont ai ni ng rgegtbiedaliet yopRilRatiddV FM ploRdiR 1iaeld chiorXiopfpBY EFHISC P tef hpplied

(Sigma Chemical, St. Louis, M) for 30 mn. After washing in serumfree
medi um t he andltbimedentto bei inappeprisde farrsepataiing TRRE omanajer proteins orifos lags-scale

cont ai ni ng medj um, w t hout , dth uper nat ant s ¢oll) ected as the

Cour oo of Ut rRTaYH. 16 purity TRER Spec ol tiay Bip ks of Aty PTG AEr PG such
super nat ant t s Jy Y < _
preci pi-tati oarg%ﬁ{eu? desgrllg g%fg}rtrtﬁgﬁﬂ%&ng% éﬁ%ﬁ#h?ﬁ&%% ?:%ﬁ%§§gisj&tclﬁ7lsl Tefélfé%l
and redi ssol antidodyaffidfiyzothnth by ki Kyantagé ofl herMlity of TRRIE toGRaked\tdraslex faatn
7.0) for 60 hours. Step, 3: DEAE- Sephadex Chromatography. The
concent r at edw FPNER wEheseansthadsgvern acqepiablesios OPSHEIAE PBre M‘{m wereympuitgde
nv NaCll (pH 8. d,applied onto an | on- exchan chr t ograph

DEAE: Sephador Ao SRR aindiim® Bechedehy 10k B seneiedi gt Al kel imo
sanpl es wer &c8hutteshirirésenfpEtation SdHRRRIhaY Wk@d‘&ui@&ﬁ&%ﬂ? t@é@o&ﬁ’lhiﬁ%ﬁgﬁciﬁc

Several fractions wth the highest specific TRRE activity were col
TRRE activity and was capable of handling both large amounts and volume of protein samples

necessary for AA sequencing.

EXAMPLE 7
PURIFICATION OF TRRE
The following protocol was used in purification of TRRE.
.Supernatant from large scale cell culture of 10-6M PMA stimulated THP-1

Ammonium sulfate precipitation
DEAE-Sephadex chromatography
6% Native PAGE

10% SDS-PAGE

Transfer to nitrocellulose membrane

- Trypsin digestion

E N E D E Y R W e N e
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Step 4: Native PACGE. The active DEAE fractions were centrifugall .
concentr at W@ 988014800 [err]l with a Centriprep-10 filter (10POBHSRIAER - of f
menbrane) (Am con). This concentrated sanple was applied to 6% PAGE under
non-denaturing native conditions. The gel was sliced horizontally into 5
mm strips and each was eI uted into 1 m PBS. Each TRRE active fraction was
centri fugal centr rr with a Centriprep-10 filter.

Step 5: SDS 5Y’|eaeﬂ? F‘ﬁéf@l ??‘}BllmThe concentrated active sanples

el ut ed frorrl, natlve PAGE were | oaded on 10% SDS- PAGE. The proteins were
then el ectrophoretically transferred to nitrocellul ose nmenbrane and

stai ned w t9 0. 14n#lysis efiamiio acid sequencBt ep 6: Preparation

of pepti defragment sf or _m crosequ ng. ch band was, cut _out fromthe
nitrocel | ul ose neéBHah& gsdaldic g’i i@trewTFﬁ’ -1 wezg eylired in 4 I semisppontaigme) |

digestion {B.‘é{nhﬁ{ wit] lﬂan&ll-rcfénﬁtmacﬁ'ﬂ' 1516 10t SY0CRE /A" The cetf8 Yhee Yloubated i mm

acetonitori over ni

WO 98/ 201401%, FCS containing medium with 10°M PMA (phorbol 12—mynstate 13-acetate) éS1gma
PCT/ US97/ 19930 The di gested sanpl es were spun down and the

super nat ant Ehemaical, Shilovise ¥ @)hfoo 30 avinr ddter washing inHrn@n cﬁ[ee medivrn] thesellstwerex

0- 60% hcer oFt HRroEasBPRR gt o4 B0 Sginios et b MR and e
fractions ¢ ﬁﬁtd?x?Wa?E&l?éite%@tﬁé%u?&t d&,zgmeno acid sequence anal ysi s

usi ng an Appl'i ed Bi osystens, I'nc. pepti equencer. Candi dat es of the
TRRE SDﬁePAEHnmiom cxfiite preeibitatibn.v€he kupﬂmit mascotentrated by thAGE
reveal ed se r rotei n band The . TRRE el u t E‘EB%IeSt a “X‘Bay had
protein ban atsatg pinm givfate pregipitafty EPCS‘ and

37 kDa band
cort copond: D5 Bltfte 8 SHIERREH reRIERRTRS edrd%@?%} SRGR Yt TOHEL G0,
Thus, at fimM Nalte (0 7/0pfrt60tbuc60) of blotting menbrane stained with O.

1% Ponceau S were cut out and subjected to further analdy3| S.
EXAVPLE 7 Step 3: DEAE-Sephadex Cergrograpy. | Thetmmeentntsdsemples varodituted in

proventi ng DeaRPEyPfie ot 3L <8 i sCIIEHES D idpflid Hio e haion-

l'i popol ys acs:tmaﬁgé&suéxhasgrabﬁy,lm@uesepmx%zs (Pharmacia Biotech, Uppsala, Sweden)
column. The samples were eluted with a sodium linear gradient (60 mM to 250 mM NaCl).

Several fractions with the highest specific TRRE activity were collected.

Step 4: Native PAGE. The active DEAE fractions were centrifugally concentrated to
500 p1 with a Centriprep-10 filter (10,000 MW cut-off membrane) (Amicon). This
concentrated sample was applied to 6% PAGE under non-denaturing native conditions. The
gel was sliced horizontally into 5 mm strips and each was eluted into 1 ml PBS. Each TRRE
active fraction was centrifugally concentrated to 50 ul with a Centriprep-10 filter.

Step 5: SDS-PAGE and Protein blotting. The concentrated active samples eluted from
native PAGE were loaded on 10% SDS-PAGE. The proteins were then electrophoretically |
transferred to nitrocellulose membrane and stained with 0.1% Ponceau S.

Step 6: Preparation of peptide fragments for microsequencing. Each band was cut out
from the nitrocellulose membrane and digested with 1 pg trypsin (Boehringer) in digestion

‘buffer (0. M Tris-HCl pH 8.0, 1 mM CaCl,, 10%(v/v) acetonitorile) overnight.
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and septic shock. Generally, mice were injected w o r )
subl et hal W@3¥PH4bf | PS and then with a control buffer o%g yﬁ?ﬂéﬁﬁpl es

of peripheral blood were then collected at intervals to establish if TRRE
bl ocked TNF-i nduced production of other cytokines in the bl oodstream

Animal s were assessed grossly for the ability of TRRE to bl ock the clinical
effects of shock ' | :

hi st opat hol ogi ca %E@%E%téé;%nﬁ Egm%ﬁgg g%ﬁé@ﬁ%ﬁ%’l ﬁéﬂﬂéﬂﬁ tet?égf;tg?g mr% I&e\e,?rse
the traditighué HPUOE|, cohger (4.6k 250 pimy: ’Slimpépudeﬁalgmeﬁs v[/aeelutéd)wnhnamabxe
Mack et al. (1997) J. Surg. Res. 69:399-407, and Seljelid et al 1997)
Scand. J | npuadisht oﬁﬁ:%%@cﬁqomtm@nmmg@ 1% traﬂwgwe&p aridg S@Wﬁb@ea&rf@pctmns

contai i ng Yerargeged and iifertdd antho a8 sSaibbd eyt plbe AR PRl BEB o g

| evel s of Lﬁ’é EQedlichbert © | ethal levels of shock in  this strain of

m ce. Shock I'ts fromchanges in vascular perneability, fluid |oss, and
71 WO &'thﬂﬂdté@of the TRRE

PCT/ US97/ 19930 dehydration, and i;s often_acconpani ed %&o‘ tons

i ncl udi ng | et har §PS-BAGERfifencenirpiediastvg gluatep o theatiyg R GEFeyeqied several
cessation of :
cessatl On Offi i, SHAYIEKE oA ighBHSEHBS RREPondf Bl il 0
(2,000 or 4xPRBORD&fand 37KD4, B Mmmroandsrw&@tﬂ&dsdo\igeﬂ candlddtesths
volume within an hour prior to or after LPS injection. Serum (0.1 m)

was col | ect SRR hegausef theitepsraspentling insrbase il intapsity yathihigher develsnf TRRE; |

h
hepar | ni sedP i et S e ahkhE bad fndo)pESTotdik mabians e i 0 1%
experi ment SPWeQuS%érggth%hH%E&Ed%d’ﬁ‘drﬂ%xeﬁﬁffs?s of sTNF-R, TNF, IL-8

and IL-6. Aninmals were nonitored over the next 12 hours for the cI I ni cal
ef fects of shock. Sel ected animals were euthanized at periods from3 to 12
hours after treatment, autopsied and various organs and tissues fixed in
formalin, inbedded in paraffin,  sectEchAMPIER 7stai ned by

i ot opat hol ogi ¢ and | munbR R R HRERTIRE S EPRE B cpoun 11
P e S eTR e (o ope o U oo conyal bl
o, L) i Rl S BBt O e
acconpani edarlu;/s'apnpehdml@ns of a 2,000 U of TRRE, death was del ayed and
26888 [Jat s Wer eGleggl\g{ly, mice wég (:{;)Jggtec} Q?ﬂx?entlhaq%lrséu e{h%l e%glg o%tI.,PZS4a1?dO Elen WltV}\lh a? i
control buffer or TRRE. Samples of peripheral blood were then collected at intervals to
establish if TRRE blocked TNF-induced production of other cytokines in the bloodstream.
Animals were assessed grossly for the ability of TRRE to block the clini;al effects of shock
and then euthanized and tissues examined by histopathological methods.
More specifically, adult Balb/c mice, the traditional animal model for septic shock
studies [see, for example, Mack et al. (1997) J. Surg. Res. 69:399-407; and Seljelid et al.
(1997) Scand. J. Immunol. 45:683-7], were placed in a restraining device and injected
intravenously via the tail vein with a 0.1 ml solution containing 10 ng to 10 mg of LPS in

phosphate buffer saline (PBS). These levels of LPS induce mild to lethal levels of shock in

this strain of mice. Shock results from changes in vascular permeability, fluid loss, and
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of TRRE was injected along with LPS, all of the animals had survived at 24
hours. Th¥&Q982014RRE is able to counteract the nmortality i REEBPHYOPLPS in
test ani nmal s. EXAMPLE 8

EFFECT OF TRRE ON THE NECROTI ZI NG ACTIVITY OF HUMAN TNF I N VI VO

The follow ng protocol was followed to test the effects of TRRE in

and i n whi cHOpREgE Sl o deiofa iy Sxfhplnd ioRddide 18y fipdel HEEitery

0, cut aneougodiidi) rdmpléATFuS cé@é&n‘ﬁf@dﬁﬁ%dzg@ﬁbs@ End 3§l Ger didlcasia] aeath @ithin f2@en
BALB/c mice by intradermal injection X 20[err Meth A tunor cells.

72 WO 28hatxs4 Control mice recewed an injection of PBS. Dxfferent amounts (2,000 or 4,000 U) of
PCT/ US97/ 19930 he nice re di, ded into,three
groups of f pyafied @gn%“émﬁaer? araétt%‘hl\égl 2 041 gn} yalume within an hourgrigg fo o after LPS

Injected in o]

| njected i nill{'gcvleﬁoﬁ*dnm E ﬂﬂ)l'%% §°]1ue V}'qg g?%ge negdller?fl gét‘%}?ﬂiﬁgeﬁfmm the
i ntrat unor akdilyvein ¥4 30) 6581?&90 {’tﬁﬁmﬂ@aﬂéi'm&%ﬁecnﬁm TRiskemhswas hegarihi¥ed and stored
i nj ection). Goup 3: Injected intravenously with_T

[ er r] g/ nous &pzemat -28°ec Sé@pqutﬁrom mylinde e»gpennwmmwer@rtew bmﬁﬁl%&q@le presence
Prg;; a ; ggt \(/amr PE hﬁﬂ% T{(, glﬁ'f-low ﬁgaqdé&ﬁ témmals were an1§dre& over the'wext 4 ourwaisor the

% of necr osiRnical effects 05 Sﬁ((%kf %)ei]ected animals were euthantf¥d dt peRdds from 3 to 12 Hauffter

2:
treatment, autopsied and various organs and tissues fixed in formalin, imbedded in paraffin,

sectioned and stained by hematoxalin-eosin (H and E). Tissue sections were subjected to
histopathologic and immunopathologic examination.

As shown in Figure 19, mice injected with LPS alone or LPS and a control buffer
demonstrated rapid mortality. 50% of the test animals were dead after 8 hours (LPS) or 9 hours
(LPS plus control buffer), and 100% of the animals were dead at 15 hours. In contrast, when
injections of LPS were accompanied by injections of a 2,000 U of TRRE, death was delayed
and death rates were lower. Ohly 40% of the animals were dead at 24 hours. When 4,000 U
of TRRE was injected along with LPS, all of the animals had survived at 24 hours. Thus,
TRRE is able to counteract the mortality induced by LPS in test animals.

EXAMPLE 8 '
EFFECT OF TRRE ON THE NECROTIZING ACTIVITY OF HUMAN TNF IN VIVO
The following protocol was followed to test the effects of TRRE in affecting tumor
- necrosis in test animals in which tumors were produced, and in which TNF was subsequently
injected. .
Generally, on Day 0, cutaneous Meth A tumors were produced on the abdominal wall

of fifteen BALB/c mice by intradermal injection of 2 x 20° Meth A tumor cells.
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‘G oup 3: 80 (4/5) Therefore, injections of TRRE
greatly ra¥QO8@0Be ability of TNF to induce necrosis in  REEASR7AMIBrs in
BALB/ ¢ m ce. Al t hough the foregoing invention has been descri bed
in sone detail by way of illustration and exanple for purposes of clarity
and understanding, it wll be apparent to those skilled in the art that
certain changes nogi fications gan be pr.acticed. erefore ., th

descri ption and Zﬁgpﬂ'zsélg%ﬁ? WW&@“@S&‘S&&%%‘E&’“&%"{% Wq?gﬁamgmg&rs%tgda
the inventi ggdda:-ch is delineated by the appended cl ai ns. WO

98/ 20140 PCT/ US97/ 19930
SEQUENCE LI STI NGGroup 1: Injected infradvenciiizRAth TINF QORME/h&ANe). (i)

APPLI CANT: Gat anaga, Tetsuya G anger, Gale A

(ii) TITLE OF THEGrbMyENDj¢d¢d ihBakenbiily WINMORNRECREGhGisEPaiHGR]ected intratumorally
RECEPTOR RELEASI NG ENZYME, POLY- NUCLEOTI DES _ENCODI NG THE
ENZYME, covrath TRRES4ehwrtympngs, -2 bowrspfter TNF injection). (i) NUMBER OF

E\[E)SJREEgEE ﬁ/%?RI &BRUR3 t@%@@%‘ﬁeﬁgﬁs Y%%Cﬁf?gﬁgé%use)]w lﬁ)f@f’dl\’&@%mﬂ@&ﬂly
(G GLY 23 iy . 7R R . D T

On Day 8, tumor necrosis was measured with the following results:

% of necrosis

Group 1: 100 (5/5)
Group 2: 20 (1/5)
Group 3: 80 (4/5)

Therefore, injections of TRRE greatly reduced the ability of TNF to induce necrosis in
Meth A tumors in BALB/c mice.

Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity and understanding, it will be apparent to those
skilled in the art that certain changes and modifications can be practiced. Therefore, the
description and examples should not be construed as limiting the scope of the invention which

is delineated by the appended claims.
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(A) MEDI UM TYPE: Diskette (B) COVPUTER | BM Conpati bl e

(O OPERATWRESZYSPEM DOS (D) SOFTWARE: Fast SEQ f ®CTWSI3d9950
Version 2.0 (vi) CURRENT APPLI CATI ON DATA: (A

APPLI| CATI ON NUVBER: (B) FILI NG DATE: (O

CLASSI FI CATI ON: (vii) PRI OR APPLI CATI ON DATA: o (A
APPLI CATI ON NUMBER: (B) FILING DATE: (viii)

ATTORNEY/ AGENT | NFORVATI ON: (A) NAME: Lehnhardt, Susan K

(B) REG STRATI ON NUMBER: 33, 943 sequER:E RERERENCE/ DOCKET NUMBER:
22000- 30577. 20 (i x) TELECOVMMUNI CATI ON | NFORMATI ON: (A
TELEPHONE: 415- 813- 5800GENERAL INFORMMIONE| EFAX: 415- 494- 0792 () C
TELEX: 706141 . | NFORMATI ON FOR SEQ | D NO 1: [
SEQUENCE CHARACTERf SrEs A Gatag:;:é{ %¥H 14 amino aci ds

(B) TYPE: am no acid (r& ESS: single (D)

TOPOLOGY: linear (ii) TITLE OFRi JHESEQHRNCEN DESCRATED GUMORSEEXHIITNGAETorR ASp Leu

Asn Leu Ay Ala A n A a BICEPTGR FBLEASING |RNZYMEO POLY4 NUCLEOTIDES ENCODING
10 THE ENZYME, COMPOSITIPNS COMPRISING THE ENZYME...

(iii) NUMBER OF SEQUENCES: 23 -
(iv) CORRESPONDENCE ADDRESS:

(A) ADDRESSEE: MORRISON & FOERSTER

(B} STREET: 755 PAGE MILL ROAD

(C) CITY: Palo Alto

(D) STATE: CA

(E) COUNTRY: USA

(F) ZIP: 94304-1018

(v) COMPUTER READABLE FORM:
- (A) MEDIUM TYPE: Diskette
(B) COMPUTER: IBM Compatible
(C) OPERATING SYSTEM: DOS
(D) SOFTWARE: FastSEQ for Windows Version 2.0

(vi) CURRENT APPLICATION DATA:
(A) APPLICATION NUMBER:
(B) FILING DATE:
{C) CLASSIFICATION:

{(vii} PRIOR APPLICATION DATA:
(A) APPLICATION NUMBER:
(B) FILING DATE:

(viii) ATTORNEY/AGENT INFORMATION:
(A) NAME: Lehnhardt, Susan K
(B) REGISTRATION NUMBER: 33,943
{C) REFERENCE/DOCKET NUMBER: 22000-30577.20

(ix) TELECOMMUNICATION INFORMATION: :
(A) TELEPHONE: 415-813-5600
(B) TELEFAX: 415-494-0792
(C) TELEX: 706141

(2) INFORMATION FOR SEQ ID NO:1:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 14 amino acids’
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
C(xi) SEQUENCE DESCRIPTION: SEQ ID NO:1:

Asp Leu Asn Leu Gly Ala Gln Ala Thr Ile Thr Asn Leu Pro
1 5 10
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WO 98/ 20140 ' PCT/ U897/é2930

(2) ‘| NFORMATPEROIFDR SEQ | D NO. 2 (i) SEQUENCE CHARGEPSRI/LPP

(A) LENGTH: 13 am no acids (B) TYPE: am no acid (O
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (xi)
SEQUENCE DESCRI PTI ON: SEQ | D NO 2: Ay Leu Asp Gu Thr G n Asn Leu Ile
Thr Val Pro Tyr 1 5 10 (2)
| NFORVATI ON FOR SEQ {p Ne¥okmarion ror seo(ip nOESIENCE CHARACTERI STI CS:

(A) LENGTH 13 am no acids (B) TYPE: am no acid (O
STRANDEDNESS: si ngke SEQUENCE CHARACLERISTORPEL OGY: | i near (xi)
SEQUENCE DESCRI PTI ON) S Hp Nopagino acidgr G u Arg Trp Pro G n Met Al a Asn
Lys Val Ser Arg B) S ‘ ggzjigcs’sacﬁ’n le 10 (2)
| NFORMATI ON FOR SEQ )DTEES T eoindl® (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 5 amino acid (B) TYPE: am no acid (O
STRANDEDNESS: si ngkg) SEQUENCE DESCR({ BJ IOROPOLIOEN: Nd:i2near (xi)
SEQUENCE DESCRI PTION: SEQ | D NO 4: |l e Val Val Thr Lys

5 1y Leu Asp Glu Tgr Gln Asn Leu Ile {gr Val Pro T

(2) INFORMATION FOR SEQ ID NO:3:

{i} SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:3:

Ser Glu Arg Trp Pro Gln Met Ala Asn Lys Val Ser Arg
1 5 10

(2) INFORMATION FOR SEQ ID NO:4:
(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 5 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:4:

Ile Val Val Thr Lys
1 5

{2) INFORMATION FOR SEQ ID NO:5:

(i) SEQUENCE CHARACTERISTICS: .
(A) LENGTH: 11 amino acids ¢
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ix) FEATURE:

{A) NAME/KEY: Other

(B) LOCATION: 4...0

(D) OTHER INFORMATION: His or Ser
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5:

Glu Phe Pro Xaa Pro Val Asp Ala Ala Thr Arg
1 5 10

(2) INFORMATION FOR SEQ ID NO:6:
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(2) | NFORMATI ON FOR SEQ I D NO 5: (i) SEQUENCE CHARACTER! STI CS:

(A) LENGTHwdds/mmdmo aci ds (B) TYPE: ami no acid PCT/US97/19930 ( C)
STRANDEDNESS: si ngl e (D) TOPOLOGY: |i near (1x)
FEATURE: (A) NAME/ KEY: O her (B) LOCATION: 4...0
(D) OTHER | NFORMATI ON: Hi s or Ser (xi) SEQUENCE DESCRI PTI ON: SEQ
| D NO 5: G u Phe Pro Xaa Pro Val Asp Ala Ala Thr Arg

5 i1 Osequence craracTERE€ITdsNFORMATI ON FOR SEQ 1D NG 6:

75 WD 98/ 201(i$A) gENGTH: 17 amino acids

PCT/ US97/ 19930 (B) TYPE: an(ihy &HEQUENCE CHARACTERI STI CS: (A
LENGTH: 17 ami no aci{ds STRANDEDNESS: (sBpgIeyPE: amino acid (O
STRANDEDNESS: si ngl B} TOPOLOGY: lIf$arTOPOLOGY: |i near (i x)
FEATURE: (ix) E(B%)rUMNE/ KEY: O her

{A) NAME/KEY: Other
(B) LOCATION: 11...0
(D) OTHER INFORMATION: Leu or Glu

(A) NAME/KEY: Otherxr -
(B) LOCATION: 15...0
(D) OTHER INFORMATION: Ile or Asn

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:6:

Ala Leu Phe Glu Leu Ile Tyr Glu Leu Leu Xaa Ala Tyr Ile Xaa Val
1 _ 5 _ 10 15
Leu

(2) INFORMATION FOR SEQ ID NO:7:

{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 13 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ix) FEATURE:

(A) NAME/KEY: Other
(B) LOCATION: 5...0
(D) OTHER INFORMATION: Glu or Thr

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:7:

Leu Asp Tyr Gln Xaa Ser Tyr Ser Ala Ala Val Ala Arg
1 5 10

(2) INFORMATION FOR SEQ ID NO:8:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 8 amino acids
{B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{ix) FEATURE: -
(A) NAME/KEY: Other
(B) LOCATION: 4...0 _
(D) OTHER INFORMATION: Gln or Ile

(A) NAME/KEY: Other

(B) LOCATION: 8...0
(D} OTHER INFORMATION: Ser or Pro
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(By LOCATION: 11...0 (D) OTHER | NFORMATI ON: Leu or Q. u _
(A) NAVE/ KPO 982040 (B) LOCATION: 15...0 PCT/USYIOWTHER
| NFORMATION: |le or Asn (xi) SEQUENCE DESCRI PTION: SEQ I D NO 6:
Ala Leu Phe Qu Leu Ile Tyr GQu Leu Leu Xaa Ala Tyr Ile Xaa Val I

5 10 15 Leu (2)

| NFORVATI ON FOR SEQ | D NO 7: (i) SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 13 ami 39) astiggence pescrrpTIoN:BsEd YiENoagd no aci d (O
STRANDEDNESS: si ngl e (D TOPOLOGY: |inear (1x)

FEATURE: Leu Ala Leu (Xap BNAVBLKERYC Brder (B) LOCATION: 5...0
(D) OTHER | NFERMATION: G u dr Thr (xi) SEQUENCE DESCRI PTI ON: SEQ

| D NO 7: Leu Aspi%)yrm%ﬁm)l(g@u %&(%yd IIEEI&ALa Ala vVal Ala Arg I

5 VATI ON FOR SEQ I D NQO 8:

(i) SEQUENCE CHARAGTESSQBENES.cHARACTERISTICS(A) LENGTH: 8 am no aci ds

(B) TYPE: am no aci dA) LENGTH: 10 {n@noSAEANDEDNESS: singl e (D)
TOPOLOGY: i near (B) TYPE=égg\>§ °© FCARURE: (A NAME/ KEY: O her

. {C) STRAN SSi~S1 .
(B) LOCATION: 4...0 5 roporocys LD BHHER | NFORMATION: Gn or Ile

-

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:9:

Leu Phe Leu Lys Asn Thr Gly Leu Ala Arg
1 5 10

(2) INFORMATION FOR SEQ ID NO:10:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 8 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10:

Met Ala Leu Gln Lys Gly Asp Arg
1 5

(2) INFORMATION FOR SEQ ID NO:11:

(1) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B) TYPE: amino acid
{C) STRANDEDNESS: single
(D) TOPOLOGY: linear

{xi) SEQUENCE DESCRIPTION: SEQ ID NO:11:

Lys Leu Leu Glu Leu Asn Val Val Ala .
1 5 *

(2) INFORMATION FOR SEQ ID NO:12:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 10 amino acids
{(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ix) FEATURE:
(A) NAME/KEY: Other
{B) LOCATION: 1...0
" (D) OTHER INFORMATION: Val or Ile

(A) NAME/KEY: Other
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(A) NAME/ KEY: Ot her (B) LOCATION: 8...0 (ID%9 OTHER,

| NFORMATI BIQ 98884401 pr o PCT/USH T30

WO 98/ 20140 PCT/ US97/ 19930

(XI) SEQUENCE DESCRI PTI ON: SEQ I D NG 8: Leu Ala Leu Xaa Qu Ser Pro Xaa
(2) . | NFORMATI ON FOR SEQ | D NO 9: (i) SEQUENCE

CHARACTERI STI CS: (8) LocATIdMd) 9LENGTH: 10 amino acids (B)  TYPE:

am no acid (D) (QT)%ESTMN@EENESS Anyi aigine acid (D TOPOLOGY:

| i near (xi) ENCE DESCRI PTI ON: _ SE ID NO 9: Leu Phe Leu Lys

Asn Thr Gy Leu Ai"a‘f’A? U CE [DESCRIPTION: SEQ I NO:12: 10

(2) | NFORMAT, I Og 1) SECUENCE CHARACTERI STI CS:

(A) LENGTH: )lge\llrrrg’:%sgg’?% 'Qai\@al Gly 11e K299 ani no aci d (O

STRANDEDNESS: si ngl e (D TOPOLOGY: |inear

(2) INFORMATION FOR SEQ ID NO:13:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear *

{ix) FEATURE:

(A) NAME/KEY: Other

(B} LOCATION: 6...0

(D) OTHER INFORMATION: any amino acid
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:13:

Leu Val Asp Tyr Asp Xaa Leu Phe Gln Asn Leu
1 5 10

(2) INFORMATION FOR SEQ ID NO:14:
(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 9 amino acids
(B} TYPE: amino acid
(C) STRANDEDNESS: single
{D) TOPOLOGY: linear
{xi) SEQUENCE DESCRIPTION: SEQ ID NO:14:

Lys Glu Ala Leu Ile Ala Lys Ile Arg
1 5

(2) INFORMATION FOR SEQ ID NO:15:
(1) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 14 amino acids K
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear
(ix) FEATURE:
(A) NAME/KEY: Other
{B) LOCATION: 10...0
{D) OTHER INFORMATION: Ile or Leu
{(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15:

Asp Leu Asn Leu Gly Ala Gln Ala Thr Xaa Thr Asn Leu Pro
1 5 10

(2) INFORMATION FOR SEQ ID NO:16:
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(XI) SEQUENCE DESCRI PTI ON: SEQ I D NO 10: Met Ala Leu G n Lys GI)/ Asp Arg
WO 9820180 ~(2) | NFORMVATION FOR SEQ I D J597/19930

(|) SEQUENCE CHARACTERI STI CS: (A) LENGTH 9 amino aci ds

(B) TYPE: am no acid (C) STRANDEDNESS: single (D)

TOPOLOGY: i near (xi) SEQUENCE DESCRI PTION: SEQ I D NO 11: Lys

Leu Leu Gu Leu Asn Val Vval Al a 1 5 _ (2)

| NFORMATI ON FOR SEQ IsRodidcE2cuaracTerIsTICSl ) SEQUENCE CHARACTERI STI CS:

(A) LENGTH 10 am nm)atEmtsrd: 12 amino acdiBy TYPE: amino acid (O

STRANDEDNESS: si ngl &) TYPE: amino @@}d TOPCLOGY: |i near (1x)

FEATURE: (C) g@*\ W%@EYSlﬁlﬁer (B) LOCATION: 1...0

(D) OTHER | NFORMATI ER: ¢ @ear (A) NAME/ KEY: O her

77 WO 98/ 2014 rEATURE:
PCT/ US97/ 19930
(A} NAME/KEY: Other
(B) LOCATION: 8...0
(D) OTHER INFORMATION: Gly or Leu

(A) NAME/KEY: Other
{(B) LOCATION: 11...0.
(D) OTHER INFORMATION: Glu or Gly

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:16:

Leu Ala Glu Asp Tyr Leu Ser Xaa Trp Leu Xaa Arg
1 5 10

(2) INFORMATION FOR SEQ ID NO:17:

(i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: 11 amino acids
(B) TYPE: amino acid
(C) STRANDEDNESS: single
(D) TOPOLOGY: linear

(ix) FEATURE:

{A) NAME/KEY: Other

(B) LOCATION: 1...3

(D) OTHER INFORMATION: 1l: Leu or Lys 2:Val oxr Leu 3:Asp or Glu

(A) NAME/KEY: Other

(B) LOCATION: 5...0

(D) OTHER INFORMATION: Asp or Glu

(A) NAME/KEY: Other

{B) LOCATION: 7...0

(D) OTHER INFORMATION: Leu or Phe
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:17:

Xaa Xaa Xaa Tyr Xaa Xaa Xaa Phe Gln Asn Leu
1 5 10
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(B) LOCATION: 9...0 (D) OTHER | NFORMATI ON: Anlvé ani no_aci d

(xi) SEQUMGCISDENECRI PTI ON: SEQSISD n Re 'ac *aa Thr Asp MECTESOTREPOG y
lle Xaa Gy 1 \ ‘ (2)
| NFORMATI ON FOR SEQ | D NO 13: SEQUENCE CHARACTERI STI CS:

(A) LENGTH: 11 am no acid TYPE: am no acid (O
STRANDEDNESS: si ngl e (D) TCPO_OGY | i near (ix)
FEATURE: (A NAMVE KEY CI ij\i AIMS (B) LOCATION:. 6...0
(D) OTHER I NFO?I\/ATI ON. any . am no agi <£~P SEQUENCE DESCRI PTI O\I
SEQ I D NQ 13: %eorvaqwm@bccrwnsw s&&&tae@aﬂmgl% raieH haying tumor necrosis

5 I

() SEwENc@cw,sevé&r@ﬁ-%gdeamg enzielc sy et S p R s Ve form
(B) TYPE: a@hid exBibits an apparent moledifar wei ANPEBNRIS0 kD.ngl e {D
TOPOLOGY: | i near (xi) SEQUE DESCRI PTI ON:  SEQ I D NG 14:

Lys Qu Ala Leu Ile Ala Lys Ile Arg 1 : 5 (2)

| NFORMATI ON FOR EEQ ! li)hcle\lcom%gc:)sition according to claim 1, wherein said protein further comprises
an internal amino acid sequence of D-L-N-L-G-A-Q-A-T-I-T-N-L-P (SEQ ID NO:1).

3. The composition according to claim 1, wherein said protein further comprises
an internal amino acid sequence of G-L-D-E-T-Q-N-L-I-T-V-P-Y (SEQ ID NO:2) or S-E-R-
W-P-Q-M-A-N-K-V-S-R (SEQ ID NO:3).

4. The composition according to claim 1, wherein said protein further comprises
an internal amino acid sequence of I-V-V-T-K (SEQ ID NO:4).

S. The composition according to claim 1, wherein said protein further comprises
an internal amino acid sequence of E-F-P-H/S-P-V-D-A-A-T-R (SEQ ID NO:5).

6. The composition according to claim 1, wherein said protein further comprises
an internal amino acid sequence of A-L-F-E-L-I-Y-E-L-L-L/E-A-Y-I-I/N-V-L

(SEQ ID NO:6).

7. The composition according to claim 1, wherein said protein further comprises

an internal amino acid sequence of L-D-Y-Q-E/T -S-Y-S-A-A-V-A-R (SEQ ID NO:7).

8. The composition according to claim 1, wherein said protein further comprises
an internal amino acid sequence of L-A-L-Q/I-E-S-P-S/P (SEQ ID NO:8).
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(i) SEQUENCE CHARACTER! STI CS: _ (A LGIH 14 anino acids

|
%JEEE %r%%"%'d (i ) I(: > ?A) ?\SE\T\‘@F?{’E?”"Q her

(B) LOCATI ON: 10. ( } I MVATION: |le or Leu

(xi) SEQUENCE DESCRI PTION: SEQ I D NO 15: Asp Leu Asn Leu Gy Ala Gn
Ala Thr Xaa Thr Asn Leu Pro 1 5 10

( 2) | NFO?VNéTlgg\IZ OSEﬂxe composi]tlon according to claim 1, wherein said protein further comprises
PCT/ uso7/ 1993Qmernal amino acid se@bﬂcw-mgﬁak %%-IIE@D NO:9). (A)
LENGTH. 12 am no acids (B) TYPE: am no aci (O
STRANDEDNESS: si ngl e (D) TCPC]_OGY | i near (1x)
FEATURE: NAMVE[ KEY: (B). LOCATI ON: 8. 0

(D) OTHER | NEORVAPE ON: ﬁtg)%pr@osggg accordmg to claim 1, wherein said protein further comprises
an internal amino acid sequence of M-A-L-Q-K-G-D-R (SEQ ID NO:10).

11.  The composition according to claim 1, wherein said protein further comprises

an internal amino acid sequence of K-L-L-E-L-N-V-V-A (SEQ ID NO:11).

12.  The composition according to claim 1, wherein said protein further comprises
an internal amino acid sequence of V/I-T-D-M-V-V-G-I-X-G (SEQ ID NO:12), where X is an

unidentified amino acid residue).

13.  The composition according to claim 1, wherein said protein further comprises
an internal amino acid sequence of L-V-D-Y-D-X-L-F-Q-N-L (SEQ ID NO:13), or K-E-A-L-
I-A-K-I-R (SEQ ID NO:14).

14. The composition according to claim 1, wherein the enzymatic activity of the

protein is not inhibited by a serine protease inhibitor or a cysteine protease inhibitor.

15.  The composition according to claim 1, wherein the enzymatic activity of the

protein is inhibited by a metalloprotease inhibitor.

16.  The composition according to claim 1, further comprising a physiologically
acceptable buffer.

17.  The composition according to claim 16, wherein the physiologically acceptable

buffer is selected from the group consisting of saline and phosphate buffered saline.
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(A) NAVE/ KEY: O her (B) LOCATION: 11. (D) OTHER

| NFORNMATI r dy Stie c@ESCRI PTI ON: C%Ifzég r 16: -
~ Leu Ala G%loxgﬁbjlﬁg}r Leu Ser Xaa TQMWE ® o g

10 | NFORMATI ON F (i) SEQUENCE
CHARACTER! ST cs (A L o aci ds (B) TYPE
am no acid (C) STRANDEDNESS: single (D) TOPOLOGY:

|'i near | X) ion ¢ subsfafilia fi€dYantfBo@ br antibod

(B) LOCATI ON: 1. 161%) AEATHERIon om[?rlscﬁ—? SN GRTT ON: T Lgﬁ or Lys 2: Val
or Leu 3: Asbmdmgdragment specific for the(pxptdlmwonﬁﬂg teiaim 1. ' ( B)
LOCATION. 5... O (D) OTHER | NFORMATI ON: Asp or Gu

(A) NAME/ KEY: O her (B) LOCATION: 7...0 (D) OTHER

| NFORMATI ON:-_ Leu Ig[‘ﬁe)%grélpgﬁmlba&f&xsmgl_eu F%ﬁ&@n‘ﬁé Ql\fibo‘f@gr LRyl 7

gt
Xaa Xaa Xaa Tyr )l(aa Xaa
10 binding fragment is selected from the group consisting of whole native polyclonal antibodies,

whole native monoclonal antibodies, bispecific antibodies, chimeric antibodies, Fab, F(ab’)2,

single chain variable region fragments, fusion polypeptides and humanized antibodies.

20. A method of treating a disease associated with altered levels or activity of
tumor necrosis factor comprising administering an amount of the protein according to claim 1

sufficient to indirectly reduce said levels of tumor necrosis factor.

21.  The method according to claim 20, wherein the disease is an inflammatory

disorder.

22. The method according to claim 20, wherein the disease is selected from the
group consisting of autoimmune diseases, endotoxin shock, rheumatoid arthritis, trauma,

infection and multiple sclerosis.

23.  The method according to claim 20, wherein the method of administration is
selected from the group consisting of locally, parenterally, subcutaneously, intramuscularly,

intraperitoneally, intracavity, intrathecally, and intravenously.

24. A method of measuring the activity of the protein according to claim 1,

comprising the steps of:

a) obtaining cells that do not express significant amounts of TNF-R
(TNF-R- cells); |

b) manipulating the cells to express recombinant TNF-R (TNF-R+ cells);

c) incubating the TNF-R+ cells with TRRE and a suitable medium;
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79 This Sheet Has Been Replaced 80 1. A
pol ypepti l.nabl e by a pf t ﬁi ng stinul ating udsfRbicc W th
phor bol nﬁﬁ%ﬁ&ﬂeﬁ acetate (P 0 m n, washing t%—%/f)ce?l s free of
PMVA, harvesting culture ncdiumfromthe washed cells, and then
substantially purifying t he pol ypeptide fromthe culture nodium wherein
t he pol ypcptide has enzymatic activity for cleaving and rel easi ng tunor
nucrosi s factor (TNF)dy eccpieasusingthe mnoant of solubleTENB+R fedemsedfromedtérsc); 2. A
substantially purified pol ypeptide, conprising a fragnment of a pol ypeptl de
according to claiml| ®hat ﬁ’ﬁﬁgﬁﬁgﬁhﬁﬁgﬁcﬂh withths medium o e rel easi ng

TNF recoptors exprgssed_on the surfac f I T i de of
any precedi ﬁg cl ai mIo §uri f%ﬂﬁwgéﬁWHgﬁ °§8R§’§”"sﬁﬁ5‘§5‘ﬂeﬁg‘i H@&%ﬁ%ﬁéé
chromat ogr aphy and seppar at jiRfbdlihg e TREH-RL cIR it the médiurh W skplgypept i de of

any preceding claim which is at | east about 95% honpbgeneous
h) measuring the amount of soluble TNF-R released from step g); and

i) subtracting the amount of soluble TNF-R obtained in step h) from the
amount obtained in step f) to obtain a background amount and subtracting the background

amount from the amount obtained in step d).

25. A method of diagnosing a disease associated with altered levels or activity of
the protein according to claim 1, comprising the steps of: obtaining a biological sample from a
patient; measuring activity of the protein in the sample; and comparing the activity to the

activity of a control biological sample.
26.  The method according to claim 25, wherein the disease is cancer.

27. The method according to claim 25, wherein the cancer is selected from the
group consisting of glioblastoma, melanoma, neuroblastoma, adenocarcinoma, soft tissue

sarcoma, leukemias, lymphomas and carcinoma.

28.  The method according to claim 27, wherein the cancer is carcinoma and is
selected from the group consisting of astrocytoma, oligodendroglioma, el;éndymoma,
medulloblastoma, primitive neural ectodermal tumor, pancreatic ductal adenocarcinoma, small
and large cell lung adenocarcinomas, squamous cell carcinoma, bronchoalveolarcarcinoma,
epithelial adenocarcinoma and liver metastases thereof, hepatoma, cholangiocarcinoma, ductal
and lobular adenocarcinoma, squamous and adenocarcinomas of the uterine cervix, uterine
and ovarian epithelial carcinomas, prostatic adenocarcinomas, transitional squamous cell
bladder carcinoma, B and T cell lymphomas (nodular and diffuse), plasmacytoma, acute and

chronic leukemias, malignant melanoma, soft tissue sarcomas and leiomyosarcomas.
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when anal yzed by SDS pol yacryl am de gel el ectr phor esi s.
subst anti al Iy@uri fied pol ypepth -
sequence wo M9%ted fromthe 3

5 A '
eqt HASCer ‘4t | east one anj '
“E ! tg of SEQ |D’|a\@é:8§97?‘§b§1&4.
6. The pol ypeptidc of any perce 1

ving an apparent nol ecul ar

wei ght by SDS pol yacryl am de gel el ectrophoresis of about 120, 000.
7. A substantially purified polypeptide conprising at |east one am no acid
sequence seject ef héR6d b@edin@ WSS asﬁ:r,lbeiaﬁd HithdtatédeMISoft Soltisle kimor

8. The polypeptide of any of clains 1-4 or claim7, having an apparent )
nmol ecul ar necrosisefagtht ragyptSOpHtising admimsteringyar andw tof ap kndribitirof timertaegtosis

60, 000. 9. The pol ypepti de of .of clains 1-4, havi n _appar ent,
moi ecui ar vargnicoRpbaaastne choyae s BRvNetn agers e fevelt DY sBPE 0D A SR
37, 000. FINeN g;lggptggl ypoptide of any of claims Sto 9, having enzymatic
activity for cleaving and rel easing TNF receptors expressed on the
surface of cells. 11. The polypeptide of any of clainms 14 or 10, wherein
the enzymatic activity is | hhi bi table by a netal | oprotease inhibitor
but not by a serithe plhe mgthediagegrgingde claimz29, Wherein thetdisease ig canaghse
I nhi bitor. ' 81
12. The pol ypeptide of any of claims 1-4 or 10, wherein the enzymatic
activity Is emnancege h}@tﬁoﬁeacéﬁrﬁﬁfgﬁﬁ%la‘?xfn FRbRkfdin 8R¢ahser M sHldts BSnithe t he
presence of phenant hr ol i ne.

group consisting of astrocytoma, oligodendroglioma, ependymoma, medulloblastoma,

primitive neural ectodermal tumor, pancreatic ductal adenocarcinoma, small and large cell
lung adenocarcinomas, squamous cell carcinoma, bronchoalveolarcarcinoma, epithelial
adenocarcinoma and liver metastases thereof, hepatoma, cholangiocarcinoma, ductal and
lobular adenocarcinoma, squamous and adenocarcinomas of the uterine cervix, uterine and
ovarian epithelial carcinomas, prostatic adenocarcinomas, transitional squamous cell bladder
carcinoma, B and T cell lymphomas (nodular and diffuse), plasmacytoma, acute and chronic

leukemias, malignant melanoma, soft tissue sarcomas and leiomyosarcomas.

32. The method according to claim 29, wherein the inhibitor is selected from the
group consisting of a metalloprotease inhibitor, an antibody that blocks the effective
interaction between tumor necrosis factor receptor and tumor necrosis factor receptor releasing
enzyme, a polynucleotide encoding said antibody, an antisense oligonucleotide specific for the .
gene encoding tumor necrosis receptor releasing enzyme, and a ribozyme ;peciﬁc for the gene

encoding tumor necrosis factor receptor releasing enzyme.
33.  The method according to claim 30, further comprising the step of administering

an amount of at least one cytokine effective to enhance an immune response against the

cancer.
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13. A method of obtaining the polypeptido accordi ng to any proceeding

claim i sing the steps dhisSheet HagBe laged ng a cel | | t he
pol ypepti 3%§8§5%14€) harvesting cul H“Ml I omthe cul tllj?:?‘ﬁ{;sg??égg?ep
a); and c) substantially purif eptide fromthe cuture
medium 14. The nmet hod of claim 13, wherein the purifying conprises ion
exchange chromat ography and separation by nol ecul ar wei ght 15. The
met hod of cl ai ms34.3 ofThd metivddedceordingme oiaiid 33, svieedin tieaytélingristselecd drom the
consisting of THP-1, U 937, HL-60, M= 180, MRG- 5. Raji. K-562, and nor nal
human monocgiosp congighingns tamenurerems fastea) injerleakin 2, suterleukiny grapdacktpe cel | s
Wi th PMA. 6. A,substant.ial uri,fied.pol ynucl eqtide..co I Sing an
encodi ng reﬁ’ia’&‘i‘?p%%ge cplony s%%@?% -og,eang(’gg%tr c%é/?ogoﬁ%{%ﬁag?g g%%([jﬂrm; 5 or

7, or the conpl enentary sequence of such encodi ng region. 17. A

pol ynucl eoti de according to claim116, wherein the encoding region encodes a
pol ypepti de w t h3&nzy fht metlaet dccotding torclaitre3; ifatharrdmpeisingtheste bfFadministering

receptors expressed on the surface of cells | 8. A substantially
purified an&F eaPeiiciagstly bi ndi ng fragnent specific for a

pol ypepti de consisting of a sequence selected fromthe group consisting of
SEQ ID NCS: 1 to 17. 19. A substantially purified antibody or

anti body bi ndi ng36r agmaemetiRricdccbfling®to dlaim 35, whepdik apitettidagsudt agert &
claim1l. 20. An antibody or antibody binding fragnent according to

clai ms 18 oselacted frewi the grawp consisting:of nafiojsotapes.riings alkalpids trdnigmyging bleomycin
P amoduot | oL arigrIgiT: rlasen Frelosagagiing Crmebieoieabfheity” Bhgsnaonycin,
Condi {1 bns. D e Dol phiBeni b ot fuorgumll Rfuscae,
surf ace. mechlororethamine hydrochloride, melphalan, mercaptopurine, methotrexate, mitomycin,
mitotane, pentostatin, pipobroman, proca}rbaze hydrochloride, streptozotocin, taxol,

thioguanine, and uracil mustard.

37. A composition comprising a substantially purified protein having tumor
necrosis factor receptor (TNF-R) releasing enzymatic activity, said protein having a native

form which exhibits an apparent molecular weight of about 60 kD.

38.  The composition according to claim 37, wherein said protein further comprises
an internal amino acid sequence of and having an internal amino acid sequence of D-L-N-L-
G-A-Q-A-T-I/L-T-N-L-P (SEQ ID NO:15). |

39.  The composition according to claim 37, wherein said protein further comprises
an internal amino acid sequence of L-A-E-D-Y-L-S-G/L-W-L-E/G-R (SEQ ID NO:16).

40.  The composition according to claim 37, wherein said protein further comprises

an internal amino acid sequence of L/K-V/L-D/E-Y-D/E-X-L/F-F-Q-N-L (SEQ ID NO:17)

where X is an unidentified amino acid residue.
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82 22. A nethod for af fecting TNF receptor releasing enzymatic

activity cel ﬂ‘blssm tacting th

pol ynucl e%é@f@%jh an encodl ng nﬁmﬁcordl ng to cl a| m/h%%’mf%

anti sense nol ecul e spcclfic for otide according to clai m
15-17, a ribozyme specific for a poI ynucl eoti de according to claim
15-17, or an antibody or antibody binding fragment according to claim
18-20. 23. A neghod [The compssitiomgeootdihg ey clains Bhsvlmneia thaenzgmayioattivity of the
activity for cleavin TNF receptors gTNF R) expressed on the surface of
cel |'s. conpProtainip ‘@h\%@@éﬁisﬂ%ﬁﬂlopmteasa)l #9iSdi ng celIs that have been
genetically transforned to express TNF-R at an el evated | evel (or the
progeny thereof); b) contacting the cells with the test substance under
conditions that pgrm trhd WsmBosition E&o?cﬁn%k&él&ﬁ%*ﬂyfuﬁh%n@ risRigeAsHysi]

c) neasuring any TNF-R enzymatically released fromthe céell as a‘result of
step b); acceptablerbudfent i ng the rel ease of TNF-R fromthe cells in step ¢)
with the presence of enzymatic activity in the substance. 24. An
assay nethod for determ ning whether a clinical sanple has an abnor nal

| evel of engyrmat ke ?:an:p}fél{lgn L“f:l{]orcﬁhg ?oVéIQQ? I&'Fwﬁrgﬁ)%ﬁé@%%lgﬁcal@eacc%@ble

surface of cells, suri

activity inbiffie is setedted &@ﬁpuhdlgftgxptdmnahmgmﬂs%hnaaﬁu phosphdty baffefed salivg. t he
anount of activity neasured in step a) wth the anpunt that woul d be
present in a normal sanple. 25. An assay met hod for determ ning whet her

a clinical sanple,has  an _abngr nal en {i I,I

cl eavi ng TNF-R egﬁ'r es SeTPRPOSTHPR %"&FIF&&% %?ubé@f‘ glly piritied ad"g‘??ﬂﬁ? b B&t Fp@ment
stops of: eCIﬁ@ﬁ)rtH}%Q@lﬂwo;dgﬁgmmwth TNF- R under conditions that
permt the for mat 1 on of conpl exes between any enzyme in the sanple

and the TNF-R; b) measuring the anmount of any conpl exes fornmed in

step a co t he anopun crivity neaspred,..i W th
She ampunt t hat - 45 RE chapbu Som AroRting 4 faim 44 eyhHERTS iRy Pkl Fasmen
a normal sagRbRcted front fhe %Eﬁ’&&&%ﬁn@%i%ﬁa}dggl&gy ﬁﬁﬂ%?éﬁtm%ﬂfes, d1en

conprising determ ning wh as an a norna
| evel of acMonoﬂpndlmnhbdxhawbmyediﬁEaEﬂbmﬂxm dhmgericmntlbodles, Fabdi(ab’)2, sirigl@&hain

variable region fragments, fusion polypeptides and humanized antibodies.

m

46. A method of treating a disease associated with elevated levels of tumor
necrosis factor comprising administering an amount of the protein according to claim 37,

sufficient to indirectly reduce said levels of tumor necrosis factor.

47.  The method according to claim 46, wherein the disease is an inflammatory

disorder.
48.  The method according to claim 46, wherein the disease is selected from the

group consisting of autoimmune diseases, endotoxin shock, rtheumatoid arthritis, trauma,

infection and multiple sclerosis.
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83 27 A nmethod for determ ning whether a substance has the ability
t o nodul at& By rel easi ng enzyna'fhm;ShaatHas/B Riphced subst gRRI897/19930 '
conpri si ng e s eps of : a) provi d| n that has enzymatic
activity for cleaving TNF-R express ! [ﬁ ce of cells; b)

I ncubating cells expressing TNF-R WI t h the enzynat | c conposition in the
presence of the test substance; I ncubating cells expressing TNF-R
with the enzymat 4. cor’f}heshéth@dlaédordlhgto clamb46nekerein thhmetl:mltofadbsﬂwtrﬂmn is
d) neasuring any TNF-R released fromthe cells in steps b) ag e{

correl ati ngs%lﬂﬁﬁfhﬁf%’atgé gupRompisting oblocalhy prrgnietal beﬁBg@é@efm ¥aip a@?@ﬂi%sv
relative to.that bstance to enhance or
di m ni sh mfa:qperﬁo ?ﬁé’ag‘?tggﬁ mqﬂé ngg&t% 8 &a&J&?g?NThe met hod accordi ng
to claim27, wherein the conposition provided in step a) is a

pol ypeptide according to claim1l or claim2. 29. Use of a pol ypeﬁ)t I de
according to any56f clAainethot-of measudng the activithef thegpeicitdcoordnfg to claam 37,
medi canent for treatnent of_  the human or ani mal body by surgery or therapy.
30. Use of SOPBYISIAGUIGHERSRE according to claim 15-17, in the preparation of
a medi canent for treatnent of the human or ani mal body by surgery or
therapy. 31. Use of an antibody or antibody binding fragnment dccording to
claim18-20, in the a)prepbdhingreell that & doteaxpeets signifidaheahomié oDTNFIR

hunman or ani nal body by surger or therapy.
TNF-R-ch),y gery - Py

b)  manipulating the cells to express recombinant TNF-R (TNF-R+ cells);

c) incubating the TNF-R+ cells with TRRE and a suitable medium;

d) measuring the amouﬁt of soluble TNF-R released from step c);

e) incubating the TNF-R+ cells with the medium of step c);

f) measuring the amount of soluble TNF-R released from step e);

g) incubating the TNF-R- cells with the medium of step c);

h) meé.suring the amount of soluble TNF-R released from step g); and

i) subtracting the amount of soluble TNF-R obtained in step h) from the
amount obtained in step f) to obtain a background amount and subtracting the background

amount from the amount obtained in step d).

51. A method of diagnosing a disease associated with elevated levels of the protein .
according to claim 37, comprising obtaining a biological sample from a patient; measuring
activity of the protein in the sample and comparing the activity to the activity of a control

biological sample.
52.  The method according to claim 51, wherein the disease is cancer.
53.  The method according to claim 51, wherein the cancer is selected from the

group consisting of glioblastoma, melanoma, neuroblastoma, adenocarcinoma, soft tissue

sarcoma, leukemias, lymphomas and carcinoma.
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32. Use of a polypoptide according to any of clains 1-4 or 10-12, in the

preparati

f a nedi canent for treat ment of a disease ls@f,gggﬁgﬁorom :

t he group%o%ézloé oi ng of Ha ep a?PFiect ion, inflammation,
endot oxi ¢ shock, arthritis, IH and cachexi a.

54. The method according to claim 53, wherein the cancer is carcinoma and is
selected from the group consisting of astrocytoma, oligodendroglioma, ependymoma,
medulloblastoma, primitive neural ectodennal tumor, pancreatic ductal adenocarcinoma, small
and large cell lung adenocarcinomas, squamous cell carcinoma, bronchoalveolarcarcinoma,
epithelial adenocarcinoma and liver metastases thereof, hepatoma, cholangiocarcinoma, ductal
and lobular adenocarcinoma, squamous and adenocarcinomas of the uterine cervix, uterine
and ovarian epithelial carcinomas, prostatic adenocarcinomas, transitional squamous cell
bladder carcinoma, B and T cell lymphomas (nodular and diffuse), plasmacytoma, acute and

chronic leukemias, malignant melanoma, soft tissue sarcomas and leiomyosarcomas.

55. A method of treating a disease associated with elevated levels of soluble tumor
necrosis factor receptor comprising administering an amount of an inhibitor of tumor necrosis
factor receptor releasing enzyme effective to decrease the levels of soluble tumor necrosis

factor receptor.
56.  The method according to claim 55, wherein the disease is cancer.

57. The method according to claim 56, wherein the cancer is selected from the
group consisting of astrocytoma, oligodendroglioma, ependymoma, medulloblastoma,
primitive neural ectodermal tumor, pancreatic ductal adenocarcinoma, small and large cell
lung adenocarcinomas, squamous cell carcinoma, bronchoalveolarcarcinoxila, epithelial
adenocarcinoma and liver metastases thereof, hepatoma, cholangiocarcinoma, ductal and
lobular adenocarcinoma, squamous and adenocarcinomas of the uterine cervix, uterine and
ovarian epithelial carcinomas, prostatic adenocarcinomas, transitional squamous cell bladder
carcinoma, B and T cell lymphomas (nodular and diffuse), plasmacytoma, acute and chronic

leukemias, malignant melanoma, soft tissue sarcomas and leiomyosarcomas.

58. The method according to claim 55, wherein the inhibitor is selected from the

group consisting of metalloprotease inhibitors, antibodies that block the effective interaction
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between tumor necrosis factor receptor and tumor necrosis factor receptor releasing enzyme,

WO 98/20140 PCT/US97/19930

antisense oligonucleotides specific for the gene encoding tumor necrosis receptor releasing

enzyme and ribozymes specific for the gene encoding tumor necrosis factor receptor releasing

enzyme.

59.  The method according to claim 56, further comprising the step of administering
an amount of at least one cytokine effective to enhance an immune response against the

cancer.

60.  The method according to claim 59, wherein the cytokine is selected from the
group consisting of tumor necrosis factor, interleukin 2, interleukin 4, granulocyte

macrophage colony stimulating factor, and granulocyte colony stimulating factor.

61.  The method according to claim 56, further comprising the step of administering

a chemotherapeutic agent.

62.  The method according to claim 61, wherein the chemotherapeutic agent is
selected from the group consisting of radioisotopes, vinca alkaloids, adriamycin, bleomycin
sulfate, Carboplatin, cisplatin, cyclophosphamide, Cytarabine, Dacarbazine, Dactinomycin,
Duanorubicin hydrochloride, Doxorubicin hydrochloride, Etoposide, fluorouracil, lomustine,
mechlororethamine hydrochloride, melphalan, mercaptopurine, methotrexate, mitomycin,
mitotane, pentostatin, pipobroman, procarbaze hydrochloride, streptozotgcin, taxol,

thioguanine, and uracil mustard.
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