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O I ncr crease rece

Harayama; ITe%Waé@teaml ABT&a988; |'-ésc%tt%1tsrﬁ B0 93 pod Qb%PP@eg odhe extent that
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to SEQ l@ﬂb% g%/yensﬁa aw%lef: Ohee Iﬁrééntawte sggtfe?l:est% sﬁcc%gs‘?\}(é @%lc!lesocff mutation and
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Tg?re g[?o%yerilcyog\my Ffp rllgg\f% blﬁg ngersta{\% %YS&\/LI%P@IR;] Qheé)%Feh q%%er fo use
in obtainipe pariatte ©f twrcldivedproisinscBy way af l"WPf@ﬁ ﬁ‘t@l?ﬁf?ﬂgr‘f@t $ip fgrandment is
lnformatldﬁyreéérﬁﬁﬁjﬂ @e@ré\%rl&ﬁ@@y&bﬁ% SpétFicay o%s@Fé@'E&TMd’{agenésﬂ@ﬁmjects of

b o 2, o Ly AR i, S s i
Technologiéd gExhility tipk thee BBI @walISlf)tTi" aRe8uBandom |Mﬁ1taaen€l9ﬂ%r'§5%utsplé by BD

BlosmencggmIPof-adéc'.iht é@sngﬁﬁ%t@b@ﬁé}atﬁﬁl@@(em\"ars'oﬂrﬂySMJTﬁ&ebﬁ@f InBBYhe XL1-Red™

muttor 5 e 5GPy =GR BNLE ot BB LtadSHEB 4 aso soi

by Stratagérec | Rysantoying zny @& thesetypespofcystemnbidn enpjunstion yvithoa seitale functional
assay su{;@gé fosd &s@r]ib%ﬁ n BlakfpRev éﬂd' Parishkd &R bel JIRErAMER and tested in a high
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actviy o SR e G R B LS SR cyokine receptorrelease
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sui tabl e assay: such as the peptide cl eavage assay or

receptor release assay illustrated in Exanples 4 and
w®2005030ecti vel y, which can be run in a high tkecDUstpu031377
manner. Trimm ng would continue until activity is

Optionally,| tiass¢elected clohescdanbeisobjedt befurtieniomnds of outagersssdd, uniilithe desired degree
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the protein. -13 WO 2005/030241 PCT/ US2004/ 031377 To
Ongeqf dedmporizat disasveries lahthis idiseleruprole Aiedingie that eiignding e sgauence of
MP8 beyoRthd coRANESI dafl irhfreveepteduBtionGind €U 6Ethe tRétemkdsl hech as 10-fold
Exampe {57 384, 5Fa-5ATR0Re Jenof feB BEmE R D oy £ T8RN0
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subfragmeR@Rr&@Y THaUSer ) Fead BREKB ifsrmb@ats BK&Y frfriemfd Sna0faridfitSof the full-

he user ngﬁ t 0.avoi d._naki itations in ions. .
engtth MPY, S 3G 0P i SPGR 1) 418 oy et s s HoniRR sfhelsfeotiteading
frame. Manyrofitysse witishasd with SEDID ND:SthegaypertRetaingdny ¢ineasidh tawproduce than
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T 31 1L TSR e TG ep BB o el o PO Frs. o
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extract usi@%arpéf’d' t ﬁé’c!al?gpechéﬁtfbbcgns Int he_ sequence. An effective

way tg.gene ate a large collection of functional )
Sigilgrly afpfianty & SEQ- IRNO:53 Sxigndingrhenandds eie BPleil eqf/be gefierated using
the mutatich siratbgies désentiesl ifPthe baviolissectionMridaesikdfor iBittobiowygicalmetivilpehd ease

K T e R g
of identity withPEQi RGP L 0%, AU R SRBdianticad B betnaRh (AGe Hd SF S0 amino
acids or merep&rueiotlice Gle sgmB degreodfiiddatty wifUSERNID WOp#1l M ng
Altg{nla%&uoqlﬁ %&If#o%s the \}al'i:mf ‘ﬁ{a' %E%Hétﬁ QteH‘éE aagiﬁggﬁ'éﬁ‘ tein, for example,
~alanine-scanni ng nutagenegls, ana & ror-prond PoR
containing tierserueice ptanstier PiateinHewrsds the Ndereninahendgof SE&- ilD M4k ofhe second
sequence Béuldiakes the fplaé bAtha dletaenia3 taesgdueein SEQ., 1D Me: B8 s oldvbling production

of the prot%ia %lﬁ/'gxs)gléglg 751?("5 ée(cl\zeﬁéac)eet &%?tn "inh%ﬁv.ﬂéae %q%;s‘og:gg?ttggﬁ %nﬂﬁgte second
sequencesgeamie take from ipppcuSHETAIMaT PERIRS Riown de Mg alolublss - epgily producible in
common ek§8&sionléyStemEadna infkefy t& PrféBvith Mk Kloldgicht Sofillity of MPEN&r example,

aurin, o S B s S 3 o i P ¥ o s
protein neasifieytargetipsyed dortexemple, TNF ISHO, igBndfor 2 eighbietiyg rellsusians weeptor, or

a single chtam%nﬁ&ay%mas@yo&% SR HBEGEr ihusTIH GRS RisiR pFotEh@8n 8¢ determined
d u sting - or choose a

.. hutatiqn an nctional .t
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avail able to the skilled reader to use in obtaining
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illustration, enclosed with this Arendnent is




information regarding for several marketed systens
specifically designed for nutagenesis projects of
wo bios/okizad ( Exhibit 1): the GeneTail or TM Si t e- BXT/€61004031377
Mit agenesi s System sold by InVitrogenTM Life
AntibodiesTechnol ogi es (Exh| bit 1); the BD D versifyTM PCR
Random Mut agenesis KitTM sold by BD
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vertebrate Pth b%ﬂ]ﬁéptl&@éf%l@MVMOfﬁﬁ%ﬁ ﬁlﬁrﬁlihobéiﬂo forn1i hmrﬁﬂnageﬂ@cfﬂ' b a polypeptide
o oBHLEA LD it B A S A B e
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which mﬁﬁﬁ&l%pﬂoﬁm@@%ﬂéﬂﬁfo@%ﬁhw bl eRchane @h’bﬁa&b‘r‘éﬁﬂy‘ 0&\@' lmmunoafflnlty
ay such as those described in Exanpl es 1 and 4,
chromatog Vants can be generated and tested in a high

Mériocload Fptidodiescare be phdptirer securding toesugh istendapfl references as Harrow &

Lane (1983}' bad @’Q@ﬁ$ Nos. E ey dssek 4£A4h0SAE 28MM, éé’fe aﬁoeﬁlb’l{h&%'% Enzymology 73B:3

riants for biological act|V|t|y al
(1981). Gy 7 seRnmal d élawm@edt RBd Entedse P@lf%gn?%lfa w%é"séﬁp'ﬁmcyt%) are
harvested! Cettsnarsdmaipttaikediey fusioe pition noebedsing msfoMdDra(Iedting O&H Epstein

Barr VIFUSPGFI-(F ?og'gﬁé %f]r hdogEmid bﬂﬂa|+h¥ tre @8 célfél 61 RMeF LR %ﬁl N and the
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agene3| S, unti e
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Arﬁlﬁﬁﬂsyetuhebeh podhedfon phtiaNe degitnst 6inal edblaiguBnassg @agmerit, and if

necessaryf lQe(:fe t| gﬁ{%m)r éil%sgr% ¥%ru{ ﬁrﬁfvag edtﬁflﬁ%dkgpéﬁmke%ﬁﬁboﬁy g??{nst core
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MP8 can *&aﬁa@eq) YNGR Rrakini cApTHe oiﬁt:&jﬂ%fﬂpcﬂﬂ % AcPoFiigR 8\95?% agfmmunogen.
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contain SI#S?D slﬁ)oc{éggruéé%ec eigl__x ¥|ﬁ$%‘ﬂﬁ@ ggr)nblgﬁg oéré%g b[r?gg?g%n%@electmg against
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Ot(‘l&EIQethbdQ S¥Qothihingadpecificiantibdy madlecurs dpting@meintise tdier &asfingle-chain
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express mﬁﬁlﬂ%bl@&ﬁn ORRBIe & Remedts aiBeir Miﬂé&e Ofect M@REetWl. | Nes BRG.€. Med.

sos720. {igh Ly ket bl 7 sl D BERME WS o apo. o
McGuines$ gitabr Mefthie fiatechhal dd: 1#4R 3PPt s, two tests woul d be
THeré\ﬁ%o‘d%g of thisi¥EntioR areQ:@ﬂ gé ds’Hd@n hﬁrﬁﬁﬂi&sﬂﬁ%r Hrdité!ﬂgﬁélfeved to cause

receptor i 9y e L (TRTOREY SHURGr bl DR dUR g naboor
Stockton Reusb ANl $894d ene r"Methedsntobtimewinaldgicat dnelyeisit eVéinhegmeMCH Verlags
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4,708 929)0% té/] Eﬁ}slcQ@ §Hp9rta9ﬁg|0h frh uﬁ%&&é&“r&%eﬁ@% § oS RANS 546,346).

s arée sult nore s encadi n q
Separatiot gea SBICAY EYHRCEPITH roet ﬁ@ggfgﬁéfémeﬂté%??é@l 8h fgkgled antibody
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radioisoto;?egp&&ﬁrésahﬁl féﬁ.rzyrﬁége u%é%? fil'c{égidaéés%q? fm?es@e?ﬁwléﬁéls such as

i mredi at noassa anount
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release inafRd OB k&dtiynsS PE drhihudhBlogROdihe dritibddyais | gontaptadii With the tissue,

of SEQ |ID NG 53 extending beyond the core protein can
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in the previous section, ggd tested for both

bi ol ogi cal activity and e



of expression. The variant proteins would contain or
consi st of an am no acid sequence having a degree of

WO deswsiyt with SEQ I D NO 53 (e.g., 70% 80% PCT/982404/031377
identical), but be longer (one, 10, or 50 amino acids

unreacted FhtitHay &) waRed a@% BAY fheh @Sunﬂadiiﬁbdﬂ@w @ftectld --d@idally Yisng ahabeled
iR o) Do B i ey g en,

where it isdocatep Indpe tissomt ai ni ng t he sequence of another protein
Dét@éﬁ@ﬁ @? nfolRuidl HRf ThRe Jeﬁé’s@ &f yﬁﬁ@e réd@pﬂb@ i@lof intBkest for research

sequence. coul t(? ? relate with
purposes, gng efanP Pl 450 Pt pressig, °fs=§€fl° SRS fnzyﬁ}es MBEY fgreee W
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ARGRABD OO0 STHPHeAT (Hiolegon fof yrethor dpr saieqnig gpstances that
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This optiok méﬂg;ﬁ ARBOGhpit @&e&?&fd’@@%@mﬁ&r&ﬁ&tc@@lbﬁﬁhy an d
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SEQ | D NGO 41; or else by inmunizing with the conplete
SEQ ID NO 53 and sel ecti ng agai nst or absorbing
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the activity of receptor releasing conpounds of this
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nmet hod for screening substances that interfere with
like Enbrdid € oPfebéfidt shfagdhigtsLike irntket®y 61t tRat Sessart the lextept ditidflammation in other
| evel . The nethod invol ves incubating cells
expressi ng cytokine receptor (such as C75R or THP
Polwiucleptidgs phthis ipushtiopeganialie bef usedite PIomeEENgyitakine feagriag cleavage by

gene therb®f emeoéncbzﬁlllgeébﬁhéiﬂe @§6¢e¥ét|(/é1y linke@ 1t cantrel élvvBer@Pior @aschigib n and

wensiatrs B e, e ien g N  aareg il RIS RAT ARy Repppg, ©f the
encoding senuankskaol celis at the dﬂeabaﬂteofoﬁrﬂﬁestﬂi&@ for dpsaldnjection inglude naked DNA,
polynucle&’d@@ Saé%%ela With %at%HQSIIBIQQ GRd byRRIebRRE @the dima Qirdl Q&ctors (such as

adenovirg Bt AL PRSI Mo SRR K P thr T e art
include thasg! outlihdrhin Utsh EaiEntsNos $,3991346) 682,203 @nd &666}@96W| th the
Tﬁ:@édllﬁy to affbt ?yta e s ﬂeél ‘;{’rlah%\ﬁfého\"\‘igalgﬁ thérgét%g@%%tokme is thought to

screeni ng test compounds. FEither yay
play @ benafiiay miec 10l B BB cise=1es I oRREEURE g@rﬁi‘&r%*aff HOiteS PeY s beneica
role in thephétﬁcﬂizmg ofisulld &lasesn cRccofdinglaeprodigts of thid sivenrtior cart be administered to
»
cancer pahgrﬁgl 0 J\% %lﬁg R)\llj %?e%sé Q?JT l:ﬁ Aﬁéﬁgﬁgggt?lﬁﬁ%{ ﬁg%rlgglfcﬁ&{ d improve
the benefigighfffgeltt ed i n whi ch the activity of t he substance on
Ememﬂém oftheifivbintigh that inhstredplonreleabeinalbdeamtisensd payhdeeotides. A

method oipcolnyepr%g Ién % a‘n&ﬁdﬂﬂﬂb:fé@ %cﬁ\atg 'Latg agrqmstev\%ﬁt%(eﬁs%s% hg ﬁlerapy A genetic

construct ﬁcﬁeﬁmnwhaiw"teﬁ@eﬁs&% geigsthe ﬁ@@mb%m%n Vil gectprse thedrapsqpti on of
the targetfgbrﬁa (IUE$ FRtehrNd. 6/75%89N In Mha® & eokefrdygent Aaitietiantioense therapy is to

administer ﬁ?\ torsagtrg%n tnboef‘erculg%ﬁ?c% i Eﬁb féol’&ggé Q%F%r‘? %lﬁ% H&Igﬂclgﬁiﬁg ﬂgg ment

'S i nvention 1 nvo
that is cornrglerakntm to eespedof the tasgs) mﬁ@lﬁeﬁﬁlz@ﬁ@ ensNeso AIPHEW aRe PHBRS7 3) —
in this case @el traPS¢Hpt tﬁ@t éﬁbcﬁiéél itﬂweédp)ﬁ)r r @6y MoleduRavagheseritadiment of the

invention Eﬁgﬁ’g@'tﬁa\%c r é | qsg are nboz gsg?:gl%eﬁgrgctéé) 5% Sg&ﬂ%’égq? eapyeaBFr section.
The functipy ofitosymespieiblibiinggoiply) trar@IﬁtiwaibéPﬁOﬁge‘flhé' P &Eptenichiosyd. 847,41 and
55916ﬁﬁluorescent quench pair. The test conpound is then

O{'uf1 Prgfitéc?gft t#ﬂn%eél\}od\dgp 8?‘9 Eoﬁug\t/eesum?bqe rec%p%rqﬁgaslinﬁ actMN |pmt$§n vitro

assays deistribed i thisidisalogife, § irceligiablads alyo te§t !i@rqﬁfwtueraf% &l aav@nlni?! model of a
cytoklne rﬁé'cﬁdl&l @isé]ase DftegNITRE E@éﬁ}ﬁé’ssb@dvﬁ pr'éﬁ@é HhimbPfodbisOr sepsns arthritis,

ut screenin ecu 0 unds. t
e shBSHIRH S8/ SERL" 9Bl SR TR0 Sy TP finel Rbaers o
testing effeetsemt oytakinersignalctednsduchign eraipflammatios: i faf Bmmee thencardiac ischemia

reperfUSIoFl G?ﬁ&}éfscﬁf Wéy?chvgpa? OiR 3%% a@@%@g@?%@%ﬁ [CR&IoRRASE (J. Am.

Coll SurgpEA§377t PRk e PHEREHT B b BHERED S0P o EREEe ek i Heort Lung
Transplanp hamn&cteart); tbalungioffgoosativn mods! otluematmabiatery Appiicatios V9GS5 18;
the bacteﬁang: tgﬁigs ﬁé&@ Bisgﬁé?ar Lep apgﬁ%’)ﬁ)%ol Madi6@TBB6H, Aadnd B&E model of

lity of certain
Meenan eb?'o@@é’t‘%‘/éf%’iﬁ‘?ﬂ"@ﬂ’/ |3F1 7818} nyvention is to affect
Fori ygaals antabMSrfbueHielnom af ;m@nmacymtmku phexmratiBin, copodypsptiti aiolynucleotide,

or an’uboagrc? e ﬁ‘.é/érrﬁlgrg R pc%ﬂerglﬁr ﬁﬁﬁﬁe \d’eﬁ Qggh%frgﬂlh of po\?ﬁvﬁélﬁ%hﬂ&gemc
componeru@@ra@a@en dhiegmeriure; ip whichtbey a8, pr@@fﬂyierg@w"y BRURRYesingredient is

that inhibit receptor rel ease prevent cl eavage of

cytoki ne receptors, increasing signal transduction.

The ability to affect signal transduction is of

consi derable interest in the managenent of clinical

conditions in which cytokine signaling contributes to

t he pat hol ogy of the condition. Such conditions

ways.



include: Heart failure. I1L-113 and TNF are believed
to be central nediators for perpetuating the
WO pdosaserat ory process, recruiting and acti vati PQr/US2004/031377
inflammatory cells. The inflammation depress cardiac
provided fnuUstCleagdrabbit 909H BERbFanity) @Al tmcfralpfelfara),ly 95% s (9% homogeneity, as
determine@gefﬁhétgﬂ]al_ﬁ% ?Ig @tﬁ]rgﬁq;iog% %f 'SPS po@gggQrHiﬁQ g%h QEkrophoresis.  The
active ingresiiant fig thgni epmpREnded Lintgea med@hm@m'@ aa%@@g%gwt ganemlly, fccepted

procedures 361GReé pre@/rbﬁﬂﬁ'dﬂ@ﬁarﬁfa@eﬁ@él'pﬁépéﬂtldne #f dee@ribed ppRéridag), textbooks on
S T s

use and nuoyde ok adneiBistratian] and oay iricludk etefilige. afixinghwith appeoptiate gen t%lpl and non-

mterfermge&éfﬂieﬂﬁ bR érﬁﬂm%%r@%pﬂﬂﬁﬁ@hpﬁéﬂzln@ amamd; tn[@&cbs@mmts and
dot oxI ¢ shock The s

enclosing 0 Ao SN on T Qe REIGER (PR OB &9 PRoteoRddh aquitgle container
accompardeaal by, or iasspoiated svitis yitda infernmaticin altogtitsiiméndadrtiee, iseah as the inflammatory

disease td%ett%{eﬁ'acnd aIMétso'f bodhg én&a&mﬁ\@@aﬂ@ﬁher cyt oki nes prormt e
pressi on Nitric oxid Pr%eg?@et a bel i eve

MpR &) a\?&kﬂ"%"‘ﬁ“%‘%%\%"@"‘bﬁ? sge Er IR0 B FRed. FOr SBhditons
that are expbdied to eqairdmoddnate dasibdiand et asudl-we)l peguse@isites (such as cardiac
failure), s%s?é?rqé %Prﬂ{ﬂﬁtré’c on lﬂgﬁé bie) BSH Y gteh%%éd%gﬁi\bﬁt' rﬁ&sbé"*&?fﬁ@lated for

IS cause
intravenogy (RdgUAVHOT S RBHSCHIAT | BFFIAR: G NPT h RDBREAN g dftranasaly.
Sometlme.&yﬁé pESsibleNoO Rdmhinter tHegactiexiagrpdiat loaally tarhe tdlspda&e site (such as near an

inflamed J%?l eFl %fde? to Q’{REXJeQﬁé Q&c&ﬂ%ﬂm J)ﬁ tﬁé §Qtlvé3ﬁ8r%5|@t§' and minimize effects on

osteoart
cytokine gﬁopgtprso o¢ | dhgsstispuess gk igvolvgd d@rtﬁ? i q;%aieomrqqegs Alternatively, the
pharmacedfidaEdriiRetia 08} e foinifldtedizBenhanze Iaécmuglaﬁom theyadtivecingrtbdiaht at the

disease s;t?n f %ﬁrt e)%’ﬂml Q’\%dac%alﬁgé& ?ntg;ﬁtbe%}ffpsaa QihﬁggHH@ or oth er matrix

ast heni a graV|

structure ﬁ'ﬁﬁdls%ﬂﬁ ae ﬁﬂ@oﬁwﬁd'ﬁa@’ SAPRRieAt Kirding a FW)"’@E)PI'O&E&,O'E)F‘GB target cell.
Suitable thigbtihgi J3¥@B iricRkiBle bRdbdips oMgards OCEBlOspediicaean@s de.i serbonin for

pulmonar)g ?ar}%eg Ewgﬁp%rn%omp%sf nEV\f'hgt decFegg 2 !)lgt%t la%n%lirg qe@SPo%ﬁétQ gtargeting

rans
molecule mrnbaine cytPRNETBEl SiBes e targas e maY e @iseiy e waualy high clensiy of

thecorreéébﬁdﬁ@&@eeptohe pol ypept| de is given at regular intervals
Eg?ﬁtly HQP‘I"S;S oﬁthg S ITB]P nég{{%h o¥ the ;ﬁgsléﬁt] ﬁﬁhtlo-l;h&e tﬁo%@ttﬁg?%teﬂ ?eceptor

releasing aefivity- byreitlleaatabour i % feisally bV(aét lsast abeut e HyPE m&%ﬁ%@@) by ghout 50%,
75%, or &lkd BoRt NelerB6Bh th@Je @f fehbe &l @BiRble! proRFed 6drhgdsitions increase

SN0 WS e W ——

the diseagetbaipgrifested, Whikke OKltmﬁeﬁﬁeoqqf)moleﬂuleﬁ h%ttselﬁ@e%éqﬂ Yshe 2 pgther the

admlmstréﬁ)n Wwilf Bedy iR 1dcA. q‘:ffé@tfve d6?éé50an IBe le¥timitd efin theanfdal test results
used to, pronote cytokine

ventio
indicated P%%‘%ﬁf%‘f‘g aﬁ’Pé%R/'a&jQQ%?he ?j‘@ﬁ&t b(ewg?r #S%" The encodi ng
Tee iplievineeiampep eroxided e g firthekeuidet to thegeaden|ane Reernohintengies! to limit
theinvenﬁoﬁanscr' ption and translation in human cells. It is
then provided in a formthat will pronote entry and
expression of the encoding sequence in cells at the
di sease site. Fornms suitable for local injection
i ncl ude naked DNA,

— 20—



pol ynucl eoti des packaged with cationic |ipids, and
pol ynucl eotides in the formof viral vectors (such as
wa@adesosizeus and AAV constructs). Methods of geP€r/US2004/031377
t herapy known to the practitioner skilled in the art
will include those outgiametes n U. S. Patent Nos.
5, 399, 346, 5,827,703, and 5, 866,696. The ability to
Example &f fs816fion @Y hbraMcarBHiAkE ceblorflSaling ehAtheiaBtivity SO Of
Interest where a cytokine is thought to play a
Reeapifr icleavig aatiVily prasemtérsioflamnmaiory pells was drgkigolatpusing an assay system

using cellQﬁéﬁs'fé&léH?J exp@égcﬁ%e%é%ﬁfors%tﬂ@fr‘sﬁ%ep| ay a beneficial

he necroti zi ng of soli
BB Gt HLenep oy TUE iroapBi g SARE o 8Os PRGBS’ i human
monocyti€ ANEITI cqilat t@®BiiRy bositiond 52880 ef ¢t mpontedll p2is FNFifheeqleyce, which

encompa%%grt%af?lh tf%' ﬂ%ﬁ%d:@r%g%%?r RAhodshs Eﬂpﬁ%e The 2.3 kb

bene e I nvention
p75 TNF{RheINA was Eb‘ie{‘ 3\*'@!9@9‘1 lﬁ‘FO the peBNA3 PW@WBF!FeeXQFﬂSF'Q'é Megtor, and verified by

restnctuorio@idmmreb@@tnbm The trERbBEEd 6dll ine nke desigreitddoDTpRS t Birdivejof p75
TNF-R e¥pﬁ%§§glrltm95arsyas% dsb Iu"sﬁ‘g '15{ Igt%eleﬁgrfﬂn{é'nsrgcgcysr?bg'l%é{(ﬁsﬁa ncggfl?nated to be

ATgene cons
60 000-7thmre@t0ﬂ\#er pﬁlsmfdj@ntafﬁ‘elty@éﬁﬁ BTG in turn will
I%@&ﬁ&%%olh& gctkfg%%&&tmédoﬁbr@frriph%ué @ﬂﬁ@@ 4&%@)‘3&{ #eluo%vs 1 % 10°

h fre
cellsimL. R 1E4G AR HHEES ST SISO A 15700 BPBH AmERRCEete (PHAY for
30 min at@MtG. seheestiniatrgdgents carcst Uusgd as @n difemafiver sacbfas d-shard epinephrine.
The cells Svgrgl \ﬁaSpIQJE yanuldccluﬁﬁ}jea Qr?frgghagle&?\ﬁ qﬁr 2§1h§|t|d 'th% cell-free sugernatant was

colectec S5paRie BRASH o "L 4 S GFAR esly s epizpos iy fTbrte bigBaubatng it
the THP-1 R@pdrAAME C ISopble tATAITNEIR: atbased ihe the sgptmatant ebe awbsiged by ELISA.

One unit%?lré:“c%%fe cleéo\‘rh t%l:owty Od%hﬁlé%“és EJ? Epﬁe);c éofﬁ?l@rﬁﬁoﬂ\ll{ ﬁartelease The

s rec ease const r uct
protease wgs fguRdtipir¢iease |bﬂth &/AO @Hrmﬁ éqcegtgrgtfrp@ﬁhe sufgee 9f [HIET csis- of

Matnﬁéoré&dmﬁ cleBving bttty thavgstetidin stinanaéaTHRM cells whegurifidae follows.
First, pro%m I m %hepaécfﬁﬂrg VJ\IQ %Oncént%ge%’ b?/mt)P%ns%nggfeds %r?\mggngm s(aﬁﬁt? é)?empﬂatlon

resuspengegcip [5‘!3§r andediglyzsd tﬁ‘@ @dT‘M \TF‘%’Vq A0 tWENaG, RH {.Po Thig §3mpig was loaxded
onan amé*tﬁ&%hér@%d:hﬂomaiobtaﬁh}d DEGE B8pHa8ex® A-25 Solpfie f Rdcaptbeciéaninglagtivity was

eluted W“E?ﬁ?‘%‘faf d%gt Cffféé \C/?%g?nﬁNéa i8d n%"l’ﬂ?l—lﬁ:ﬂglqgf of a

I SseaSe process npl es bel ow
DEABV frecionsishevingroagéity in othe SRS leayage hassay scan bg | Rurifide further

(WO 98/@%(@r Oﬁ\'esfracﬁ&ﬁr%re Bterrding. SOEHQS&dSKﬂphédeﬁb él@ctlfo Korédist on 6%
w il know of o for tin
polyzcrylggiide.goib k7o ne @ﬁﬂﬂaiur"fgr%ﬂﬁr@&? 563 e ARG Py m stries

which weaanpEleted infrePBRr di ac 1 schem a reper fusi on nodel s of

F@é H%F%‘g th@#esul(s‘] In ﬂe t&jb peanlV Pe%%%or%a%ﬁ@ Qctlv@yg(%%ksﬂé’djusmg C75R

ado
cells) eluteddugyn the ﬁtEAELﬂoimwaatMe{; RS rﬁfangrﬂb]%&‘é'? frl?st?‘@hOfrFB%i BTO"ede in the extract
(Azao) cobtigtbitb@ihca elatitdly eléctropdditiae tpl. Luntge Iohea veppamets, ret8pt30#ktivity had a

detned bifn gl o P b%%g%?ﬂ@%%m@@gﬁ%?? R ohfiR8chemial and

functlonab@aiap@ﬂﬁtm of thRygeaptasFlesyingrerynis: al | | mrunol .
151: 4982, 1993), and the colitis nDdeI of Meenan et
al. (Scand. J. Gastroenterol. 31:786, 1996). For use
as an active ingredient in a pharnmaceutica
preparation, a polypeptide, polynucleotide, or
antibody of this invention is generally purified away
fromother reactive or potentially inmunogenic
conmponents present in the g]xture in which they are
prepared. Typically, each ZActi ve ingredient is -19 WO
2005/ 030241 PCT/ US2004/ 031377




provided in at, |east about 90% honpgeneity, and nore
preferably 95% or 99% honbgeneity, as determ ned by

wo mvstsmal assay, chromatography, or SDS PCT/US2004/031377
pol yacryl am de gel electrophoresis. The active

Example 2: GBne diofing ofiréceblbecledvingotivitgled i nto a nmedi canent in

accordance with generally accepted procedures for the
Differentdnfianmaioniseliphaye aercigindia expspesgighdeyelsfé receior cleaving activity,
including tﬁ@éénmh&%sugmhtéa 'ﬁ-IFdWLdQ:WEHL-bo QWES-180) MROIE RaifillN-582t Jurkbtepls have

cleaving acdf{gvg% ﬁF Sﬁqﬂﬁg?@lo%lﬁg ﬁrjr’\ul?tﬁr @]ﬁh alglz R/ﬁl;lgk)an@%hlgg%ngié‘% expression
library of taelnfurkatT celt (ASEC #MEH1pRIywasbtaingd andaised ftor Pleng, outigriasginvolved in

regulatnng%t&llhear@wpfbpféle@g@ non toxi c and non- interferi ng
exci

and ot her ca
SieqcRE B51e e JP g TTHY Y GRS A/ O SR BTy oot
followed by assayide bf thesypethetantior prateelytivedtidty ae int Exairiple . \HsiettyahieyDNfeof 10
Jurkat celBe\ﬁé‘sa&@rgcté@ uding dh UAB R FONYIANIE bxtrRESP RV adtbRifhg By nﬁnufacturer s

B A A G T e
CA. The sty aspeividsd oo ®giongs efriN/ e transfbmaadu i CO@btiesliofusing the CaCl
transfechoﬂ%&%ds tdn@% 'th%Q:eW \k/ére gﬁ)g)ﬁ e 3 RR RedyUiR p@f‘forfm@@ and five positive

For conditions
groups wegs prieqtede QN ﬁr%ra Pt it i FORSSHATPLIANd mtﬂaa%%d% into £ coll
with 15 piaes bePgoifpu SBIA Siat prpéied domaBesearetl awd thémirdnsfeefpd into COS-1 cells

once mor%‘.%ihﬁglaﬁ ?’é‘l}:ﬁrﬂ&vﬁ to[:@%hcppleév% ?9&’3@; \?g’é fésteg 9 alr?x?\%’b@smve groups

avenou

were selegfeivpif] Sanstected into %@W’a&‘iﬂ@%?%?m?’]‘ﬁ%&ﬁ% Was Biera(pd Berpt3P & thesse
colonies aﬁtﬂlbédsf@téahdtcycos 1icaly, anasabRk yssay Hestpdriomeal dghinj ahd nine clones were
found to s{) gsst%ﬁla y dnéreaasggé%ﬁ?? (t,l%egva (%gctlgigl nlh \gﬁr% éas%%f GFH?F i 59%}4 Xislgnated
MP1 to MPS, ang then seagensath BnexeDepy seavroeing feainiess-of the active
ingredient, and mnimze effects on cytokine
receptors on other tissues not involved in the di sease
process. Alternatively, the pharnmaceutica
conposition may be fornulated to enhance accunul ation
of the active ingredient at the disease site. For
exanpl e, the active ingredient can be encapsul ated in
a | iposome or other matrix structure that displays an
anti body or ligand capable of binding a cell surface
protein on the target cell. Suitable targeting agents
i nclude anti bodies or ligands for tissue-specific
receptors (e.g., serotonin for pulnonary targeting).
For conpositions that decrease cytokine signaling, an
appropriate targeting nolecule my be the cytokine
itself, since the target tissue may likely display an
unusual |y high density of the correspondi ng receptor.
Ef fecti ve anounts of the conpositions of the present
invention are those that alter receptor releasing
activity by at |east about 10% typically by at |east
about 25% nore preferably by about 50% 75% or even
90% Where increase of receptor release is desirable,
preferred conpositions increase receptor rel ease by
at least 2-fold. A mninumeffective anmount of the
active conmpound will depend on the disease being
treated, which of the effector nolecules is selected

for use, and whether the admnistration will be
system c or | ocal. Effective doses can be esti mated
fromthe animal test resul i ndi cated bel ow, scaling

appropriately for the SGBF —T being treated. The
foll owi ng exanpl es provided as a further guide to the
reader, and are not intended to limt the invention.
WO 2005/ 030241 PCT/ US2004/ 031377



EXAMPLES Exanple 1. Isolation of naturally occurring
receptor cleaving enzyne activity Receptor cleaving
wa@easwsd2y1 present in inflamatory cells was fiP&L/US2004/031377
i sol ated using an assay system using cells
transfected to express cytokine receptors on their
surfABLe 1: Elongd Gonesfinmeniatesmeth ExipkineResprtes RelgaginaAckfe d

C K WA .

celns  coyerdt pos‘%F@ﬂ@eSS-aﬁﬁﬂngﬁm h&me epoy tFEiein 75
?ﬁkﬂﬂ?ﬂ?"ggqgggndgmg,p)ml & "2NQonpasses Ihge full I%}%%Eéf
t gpip75 TNFgacodi ng sqquence f4sa@mmosatiid ons 90-3A475.
The 2.3 kb p75 TNF-R cDNA was then subcl oned into the
PCDNA3 eukaryotic exprdssion ve@?&?@°§ﬂ§5verifiéﬁ by
regori ction mpdonucl ease mappi Ngtialldeguentgnsf ect ed cel |
l'ine was desjgnated C75R The | evel of %5 TNF- R
expressi on vids assessed using ﬂ?@?“@&ﬁ@? d human
r eranbi nant 299§, and egati nat ed 482 aliio abifls 000- 70, £00
receptors per cell with an affi%%tg,of_g.e x 10"10 M
Receptor cleaving activity was SBELMREHT r om THP?
cell s (ATCC 45503) as #ol | ows. 363xmidacidcel | s/ m34 n
RPM - 1640 plus 1% FCS were stinmyl ated with 10-6
phorbol nyristal acetafe (PMA) $8A™8G%H n at 37C.
Onrar stinubasd ng agentss can beaoes@dnagidan 36
alternative ch as IL-10 and i nephrjne. The_cells
\MMP washed?! %Jnd cultufed in fr@géna"?’r‘g%ﬁclﬁ'ﬁwfor 2 ¥, and
t mpscel | - fregosuper nat ant was ®olameotaecs Speci fisc
bi ndi ng of 1251-TNF to_the C75 ells s decreaged by
87% after preincubating with t i 1=ty %upernat nt.
Sodrabl e p7542NF- R rel eased i nt osabhminsagies nat ant a0as
ured by %@lSA. Oneg unit ofzﬁ%c$B%or cl eavin
activity wad e

=%

fined as 1 pg of " ne soﬁﬁ%le p75 TNF-R
r effdase. The,306r ot easetnas f ountbstaminoetidase bot M2p55
and p75 receptors fromthe surface of THP-1 cells.
Native receptor cleaving activity harvested from
stimulated THP-1 cells was purified as foll ows.

e ] g segiemedi um was concentrated by

Qhetacterizativ

100% sat ur at ed ammoni um syl fate precipitation
eSS BT pirnRBSPTh e 50 PRt 3 fibfsse nyggan genes
SEQ. ID Ne8:1irite MNo@ere apdyzgd i, Mareh of 2083kiag WpiSehobateisapiens buyild #159, dated
January 282RbE)-18% GBAPAR cSMEIRSII0BEIARBY enbdsCBO RN REeMbIles. A- 25

colum. Receptor cleaving activity was eluted with a
i near gradient of 60 to 250 MM NaCl in 50 nmM
Tris-HC, pH 8.0. DEAE fractions showing activity in
the C75R cl eavage assay can be purified further (WO
98/ 02140). The fractions were concentrated to 500 L
and applied to el ectrophoresis on 6% polyacryl am de
gel s under non-denaturing conditions. The gel was
sliced horizontally into 5 mmstrips, which were each
eluted into PBS. Figure 1 shows the results. In the
top panel, receptor cleaving activity (neasured using
C7’5R cells) eluted fromthe DEAE colum at | ower
ionic strength than the bulk of the protein in the
extract (A280), consistent with a relatively
el ectropositive pl. In the |ower two panels, receptor
activity had a defined nobility on native gels. The
purified preparations were then anal yzed for
physi cochem cal and functional characteristics of the
receptor cleaving enzyne.,s21



WD 2005/ 030241 PCT/ US2004/ 031377 Exanple 2: Cene
cloning of receptor cleaving activity Different

wo pdosaserat ory cell s have been found to expresspPei/gh2004/031377

| evel s of receptor cleaving activity, including the

celt— 11T hes designated THP-1I, U-937, HL-60, MEe- 180,
MRC- 5, Raj i, TABLEGR2 UniBendddatchodt ICloge Benyenceg| eavi ng

activity of 850 U/m foll owingstimaten—wt+h—30"2-M

Clone

LA vV unt

PN#Y) of Aminat hi g, l e, the expression Njddofidey of PRRin
JipeRaiin operc el Acczég% #T| B- B&PYPIGRs obt aispedipaval USEQ. IbNO:

cI'e89 BBPe genes involved in regulating cytokine

MP1

MP2

MP3

MP4

MP5

MP6

MP7

MP8

MP9

recepkor rel ease. Seque gagel ected fromthe gy
Iibrg§§ by repeated cyc gag&g}%atbr ansfection into COS-1

cell sg3 fol l\gyveskiby assayi ngspf the supernatant for 43
proteolytic activity as in Exanple 1. Briefly, the DNA
of 1 G6 Jurkat cells wasRxsiatsact ed usi ng an
InVitrogenTM pl asmi d extraction kit according to
manuf4azturer's directi ongona@¥A was inserted in the
ZAP ExpressTM EcoR/ vector (cat. no. 938201,
Stratsggene, Npdgighe CROVIHBIGERMRSY y was dizvi ded i nta
48 groups of DNA and tr aHeFSM¥A"i nto cos-1 cells

usi ngej he Cafd 014pRNST @GHoQsEBlRAd. Once fghe cell's 45
were grown out, the C75R assay was perforned, and five

posi tiye g r e BAC-¢bindioh pradiA from egch of thege
fi vetzgéf/oups '\va}!ajr@&%[\%?ai ned, (A¥PtiR)r ansfected into E.

co/i wi th es per.arqup.. DNA was pr.epared from
thes%ozgel | s "iﬁ@%ﬁ n tran%a%gg?rgn& into CCBpr cells 4
once nore. The cells ‘é@ﬁrﬁﬁcﬂrﬁﬂ?ﬁéﬁ‘Faﬁ}%A and cjgeavage 43
activity was tested agarn. Two positive groups were

sel egdd andyf bass ect fthgl bR 4B2868@/ i, Yi elzding 98 49
colonies. DNA"Was prepared from 96 of these colonies
and transfe ipt 0 COSIGE2Retdpr The C75Rgassay was
perfc??%ed ayﬁﬁ?dSZ%d (Manppee-6phespialg et found to
substantially increase regpf@Na cl eavage activity in
the #8%ay. ‘l’%‘é&%ﬂ)@@ onescléy?wgefad@s'ingnat ed MS1 to MP9,>
and then sequenced by DyeDeoxy sequenci ng techni ques.
WO 230%/ 0302440963 US2004/ CBBI377 TABLE 1: 28 oned Gerés
Associ ated with t oki ne Receptor Releasing Activity
C one Lengt hACHBEYRuc! eot i deEDBBen readi ng f4'amePr ot ei n

desi gnati onS NO I D MPl 4,0471482 am
aci d%% u116g%1|q’lr’t% acpgg%ssmlﬁ\%f%'ﬁarti af?ésequence;b%
t. 2333%1parti al s%guencg)a_gmggasg&%éh% am nQ aci ds32 54

4368 8fi no M. A8H30 4363 paminBasorehds34 4254°ani no

aci ds3
AB075864 EST1 24 55
AF318367 EST2 25 56

The following species orthologs and full-length image clones have been identified (percent identity and
conserved residues calculated by the blastp BLOSUM62 algorithm at the NCBI Blast website, with a gap
cost of 11 (Extension 1).
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MP44, 15251022 amni no aci ds36 MP53, 11761028 am no
aci ds37 MP63, 3067849 ani no aci ds38 "7208 an no aci ds39

WORW4/02ALBB869 am no aci ds40 MP81, 1879281 am noPerUS®G4/031377

MP93, 30610768 am no aci ds42 Exanple 3:

Characterization of the cloned sequences The Sequences
have been conpaiaBLEm: tNMP& RelatedRedeaneesconpi | ati on of

vzed in MysbaRl 2008ldetsi #gColi GeNeclagiifo sapPwleln
ggl}i@{ndsz#lSQ, gg{eegang\]anuart?a‘%, $06%. TS BNUpaSEQ. IDNO:

cont ai ned 405 eque in 44 assgnbl i es.
2'8'5'?/1030241 Tg‘\éﬁé&}: Unirl@?@ I\/Ia(tjr(g:bﬁo of C 2§e Sequen\cggs
PldiisdS2004/ 03%@&%3{\&1 of ghyi no @gpBank Nygl eotide 57

Protein Cl oneacids 1 n open AccesslionDescriptionSEQ 1D

NGRREQ | D NOpati®agi ng frgagge MPba#82del angi n i sof orgm
B7980 "163NM 058189EST1143 MP2(no match) MP3482(no

Danio Fafib ¢ebrafBSNM_AARAE&P0! ypyeykm di rsexTract 1244 Bi ndi sg

Protein 363NM 012402Car boxyl ase Protei n1345 254NM

Tetrac@OBAIFRWAS- 1 bi ndi ng% prot ei n1446

(S%M%@$E'NM__014%%‘{°/§ apt i 9%1547 84l synt eni n3 83
¥§RSPyotic Initiation Factor 5A1648
Xenopus laevis
(African clawed frog) AAHT7996 57% 76% 84
Anopheles gambiae  yp 315917 39% 50% 85
(mosquito) -
Caenorhabditis
briggsae CAE67421 38% 56% 86
(soil nematode)
Drosophila 0 )
melanogaster (fruit fly) AALZ8291 36% 54% 87
Arabidopsis thaliana
(thale cress) NP_196301 29% 47% 88
Human MP8 Image clone 28 59
Mouse MP8 lr%%%%%’; e 29 60

Figure 2 is an alignment of full-length human MP8 (SEQ. ID NO:53) compared with species

orthologs (SEQ. ID NOs:57 and 81-88). Dots indicate residues that are identical with the human
sequence on the top line. As reflected in Table 3, the orthologs are remarkably similar, sharing a good
deal of identity especially between vertebrates (SEQ. ID NO:89) and mammals (SEQ. ID NO:90) —
particularly towards the N- and C-terminals. Motifs are identified (SEQ. ID NOs:91-102) that are shared
throughout the family.

Example 4. Measuring receptor cleaving activity by fluorescence resonance energy transfer

Cytokine-specific proteolytic activity can rapidly be quantified by Fluorescence Resonance

Energy Transfer (FRET). Peptides having the amino acid sequence of the TNF Receptor or other
protein substrates are labeled at opposite ends with a fluorescence emitter and a fluorescence
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MP51038NM 001970i mage cl one 43286881749 MP6849NM
0008761 GF2 Recept or 1850 _ ( Mannose- 6- phosphat e

wo ewspsn) 208NM 007006pre- nRNA 1951 cl eavagePE¢BHUSING/031377
“I M MP7869AK091534EST12052 " AKO74035EST221

: . SOCI j :
e o
measured. s Jhe aeRehipg HEPUpSRrmally3atisaihy BUFOSSBES AN MeoPTilR; nfut enzymatic
cleavage Siethik Esepfdd letoapies ansl duehdhingegrodrh andefperestenae senhissian increases
o ortio%@en identified (percent identity and conserved

Proportiona&i ques cal cul ated by the bl astp BLOSUVB2 al gorithm

Fat ExamplascBiragpiadé. MBS gies eroduged Hinder geggarch gsditiphs pg a small scale.
The MP8(dDKiASIRGLGR: ISEQ. 112 O wiie Qh8BRdAh dRErE4didRAROM! Dehlridi/ah N-terminal

. TABLE%%' MPg Rel at ed, Sequence 146 0 0
i Toa Sbce, g e 00T 1 SR SUERVRRE HlBpedon o
Sepharosi®) thH@mmgﬂmwﬂ@@)@owmmpg@ghy on Ni-NTA, and endotoxin levels was
reduced Méﬁ?@@@ﬂﬁ&%%@ﬁﬁ bR el 438 hEesti&ilising AicBromogenic LAL
rerio (zebrafish) AAH7150462981%82 Tetraodon
nigroviridis (Spotted G een
Figure 2 shows Western analysis of a typical MP8 preparation. Using either anti-His or anti-

assay.

MP8, the product had an apparent molecular weight in the 45-50 kDa range.

The peptides used as substrates in the cleavage assay were taken from the known sites of
proteolytic cleavage of the whole protein. The peptides were labeled with the fluorescence emitter
(Edans-e) at the C-terminal, and the quenching hapten (Dabcyl-A) at the N-terminal.

The assay is conducted in the presence of the metal cations Zn** (0.1 mM) and Ca™ (2 mM),
and corrected for cleavage in the presence of EDTA (20 mM). Dependence on divalent cations confirms
that the enzyme activity measured in this assay is a metalloprotease. The assay mixture also contains a
cocktail of protease inhibitors and bovine albumin. Cleavage is measured as the net change in
fluorescence emission after incubating the enzyme with the peptide at 37°C for 3 hours.

Cytokine receptor peptides: SEQ. ID NO:
p55 TNF Receptor A-N-V-K-G-T-E-D-5-G-e 71
p55 TNF Receptor (peptide 2) A-K-G-T-E-D-S-G-T-T-e 72
p75 TNF Receptor A-C-T-5-T-5-P-T-R-e 73
IL-6 Receptor A-A-N-A-T-5-L-P-e 74
IL-1 Type | Receptor A-T-H-G-I-D-A-A-Y-I-Q-e 75
IL-1 Type Il Receptor A-Q-T-K-R-T-T-V-K-E-A-e 76
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CAGC065261%8%83 Pufferfish) Xenopus |aevis

AAH7799657%6%84 (African clawed frog) Anophel es
W@a00bi03241 (nosqui t o) XP 31891739%%9%85 Caenor heditius1084/031377

bri ggsae CAE6742138%%6%86 (soil nematode) Drosophila

AAL28291369%54987 nel anogaster (fruit fly) Arabi doI%Shil S
Otherisubstrate gertifes] 9630129%47%88 (thal e cress) Humd} P N0

MP8I1 nage cl one2859 4130677 Mouse MP8I nage cl one2960

35O rACEGUbRaR) | S ak-Lahi@AIERIS-BTS-Ri | - | engt h Auman
MP8 (SEQ I D NO 53) conpared with species orthol ogs
(2111 D NGCs: 57 and 81-88). Dots indicate residues

t (ratrix aelidpbesate cal  wi A1Y-AhePHufdanE(Setnfeitte on t AR top

| subgiratepAs refl ected in Table 3, the orthol ogs are
remarkably simlar, sharing a good deal of identity
especially between vertebrates (SEQ ID NG 89) and

mamal s (SEQ 1D NO QOL - _Iparti cularly towards the N

Fighee 40A) thows rRsuits, of priyniqakFRETeassaleRRf ihe ipudfied Sioge MAB. Enzyme activity
is calculat%@Ex § E%oréib%hcd Dis par AL IRPsRiclty thd lr:&u:tg@ Poleasdin flicr8idedce at 460 nm
. a w4 ge,asurl eceptor cleaving, activit
in the preﬁn&eg&gg c @Hg ay ecggﬁg%ﬁ’gr tg?] %}h&@ T?agﬁrgg g:%he presence xf éB‘I'A.

ME$ toisleiescthe pextidés Torpibothdied §5 andaybi N ecepders (ENi-GI pndh ENF-R2).
These peﬂié@@& ah 'tt%%x?%(cglﬂlé%%g@&%ﬁ?/ﬁd Raeraiksy f%ﬁ@'h@%e@pﬁ)ﬁ%;r&éaﬁed from

. .. Pepti des vin e.amno acld sequence of the
ces in VgL ML s et e odposbpt B WLBGE PAVEC e PrEipcsvhere
indicate that metajiupsit¢éaseABAMA hd MDCHUder et eficienly slepve eitherthel p3b or p75 TNF
receptor. fluorescence -25

This is the standard assay method used in the following Examples for quantitation of receptor
cleaving activity.

Figure 4(B) is taken from an experiment measuring cleavage of peptides to determine the ability
of MP8 to cause release of human IL-1 type1 and type 2 receptors.

Figure 4(C) is a compilation of data from experiments with different peptide substrates, showing
relative cleavage activity standardized to the p55 TNF receptor peptide. Clone MP8 shows specificity for
several receptors involved in the inflammatory pathway (TNF-R p55 and p75 isoforms, IL-6 receptor and
IL-1 receptors) in comparison with control substrates spanning known cleavage sites of other proteases.
MMP-1 is fibroblast collagenase, MMP-2 is stromalysin, MMP-3 is gelatinase A, MMP-11 is
collagenase lll, renin is an aspartate protease; malaria is a cysteine protease, and CMV is a serine
protease.

Figure 4(D) is taken from an experiment illustrating the use of the FRET assay to assess
potential inhibitors or activators. The MP8 protein was combined with the inhibitor, added to the FRET
peptide, and cleavage (increased fluorescence) was measured after 3 hours.

Inhibitors were as follows: 1,10 phenanthroline at 40 mM; phospharamidon at 500 pM;
hydroxamate (Pharmingen) at 2 mM; TIMP-1 (Chemicon) at 2.5 pg/mL; TIMP-2 (Chemicon) at
2.5 ug/mL. Hydroxamate is a small molecule metalloprotease inhibitor. The TIMPs are naturally

occurring tissue metalloprotease inhibitors. .
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WO 2005/ 030241 PCT/ US2004/ 031377 quencher. The peptide
is then incubated with a source of receptor cleaving
weewgos24and fl uorescence is neasured. The queOOBI04/031377
group normal ly absorbs fluorescence fromthe emtter.
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System. appar ent m)l ecul ar weight in the 45-50 kDa range. The

ti.des d trat [
R R PPt e a® RRHh S PEcaues SHFRET LT JouPih gt e et
causes it toragcythuidte indheodireilationThe pepti des were | abeled with the
FiduiO7 RSCBRpRtiSbA dal frond @@%Qﬁen}neﬁfs dhBGinGie Kindlida 3k rec@d'l’& release

uenchi ng hapten (Dabcy at the N-term nal .
overa 48&3%%”‘?"3 Toptasigix iaye F?YGHH'@PBF%% %?'“B‘I‘S t he net al
o C2BOtOMS pZAand pr6 THF Mddepdrechré eidaved & wil)—- meamay tatrsigaaltr@tsduction

f(%roﬁépé?%&qgc bl Be BigRgnce of EDTA (20 mM).

nce on vaI en catl ons confirnse that the
'W?é MRS wsqwamwgaweluthﬁ revehof sireading TNE regeptor by about 100-fold.

meml énam@qsm Stfect eF ﬁ@ﬁaﬁt{arﬁha&tw if tvadb\s@s copf ramaﬁng:rrNF receptor
eas ovli,ne
éog\ygua é;ur%§e ﬁ{gﬁ‘iﬁﬂ“&%’% gg{sﬁzghﬁ gﬁec@ a%ta and IgfreafEl ing an ex{}acellular sink

fIbeThé"sltgemd:e em ssion after incubating the enzynme wth

ot hﬁmﬂ-ﬁ@& 'oﬂﬁP@Eer@iZtngrQé haurl Q4 2dmimétrStich L8 meSHRIh&frequent dosing
pepti.d TNF Receptor p55 TNF Receptor (peptide

2)! ”?H%q 'fﬂz Receptor |L-6 Receptor IL-1 Type |

« Reteyenonecepldr cleavitypenzihe Reevidehibyr caplife of EeaMiDy TNF receptors of other
ﬁ %&eéﬁeé{ﬁ%@%{a@é%s@%ﬁ% Rﬁﬁ%’a—g aﬁnga'eﬁlg%et;d I-Eg ?r% effects of this enzyme
family as therapeutic agents.

Example 6: MP8 protects against septic shock

A classic mode! for determining effectiveness of agents against cytokine-mediated inflammation
is endotoxin-induced septic shock (Morrison et al., J Infect Dis 162:1063, 1990). When tested in this
model, the cloned MP8 enzyme was found to be completely protective against septic shock in a dose-
dependent fashion, whether given simultaneously with the LPS challenge, or 3 hours in advance.

In order to test effectiveness in the septic shock model, MP8 enzyme was prepared under
contract by Alliance Protein Laboratories from source material produced at Biosource International. The
enzyme was purified using Nickel NTA column chromatography and Q-Sepharose® analytical column
chromatography. Endotoxin level was reduced using Q-Sepharose®. Enzymatic activity was
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challeAg%l ved in the inflanmatory pathway (TNF-R p55 and
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PG e 3 BETIeE PR ALOE ralrmaes Snaty AP e FU. MRRRrap segrmete

protectivgel ati nase A, MW-11 is collagenase Ill, renin is an
aspartate protease; malaria is a cysteine protease,
and CI\N |s a ser| ne roteas Figure 4(D) is taken
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%@’éé M__;)Jr&nd%?l ﬁﬁﬁé ele@Eﬂo‘vﬁhat'Mﬁ@' r@tla’hé) tSfuP éctﬁ@tfbl\/rﬂ&r@ fan a month s
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indicating that frequent dosing with receptor releasing enzyme is not required for it to have a

effect.

therapeutically important effect.

The stability of MP8 was determined by storing aliquots of MP8 at 4°C or -70°. Aliquots were
taken out periodically to determine enzyme cleaving activity in the fluorescence resonance energy
transfer peptide cleavage assay.

Figure 10 shows that in its purified form, MP8 is as stable in a standard refrigerator as it is in
deep freeze. There was no detectable loss of activity after a month of storage.

Stability of the clinical effect of MP8 was determined in the septic shock model. Female Balb/c mice
were injected with 300,000 FU of MP8 that had been stored for 4 days at -70°C, or 7 days at 4°C. One
hour later, the mice were challenged with 10 pg LPS and 7 mg galactosamine as before.
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DBA/1LacJ mice by immunization with collagen. On day 0, the mice were injected at the base of the tail

with 100 ug bovine type Il collagen in complete Freund’s adjuvant. On day 7, mice were boosted with an
intraperitoneal injection of 100 pg collagen. To enhance and synchronize synovitis, the mice were
injected subcutaneously on day 14 with 100 ug of lipopolysaccharide (LPS). Joint swelling was
monitored in a blinded fashion by measuring the diameter in all 4 paws and both ankles using a constant

— 30—



I s endot oxi n-induced septic shock (Mrrison et al., J

Infect Dis 162: 1063, 1990). When tested in this
wore@sio3o2the cl oned MP8 enzyne was found to be PCT/US2004/031377

conpl etely protective agai nst septic shock in a dose-

pressure %Qﬁ’&ndﬁﬂﬁntlg El‘t%‘%k Qs é@%ettléi@rhlrﬁﬂ\kﬁ\nthé'fﬂléhhgrseﬂélsédd Winbrfed for all .
hour s bn adva

r
extremitios &= Tt F 95 D0 SHHeT A DB S R HElFare 21 dstcton: 4 =
ankylosis€ Tag ahritisexp@ringspisivests condeated wdert qoattact byCallertiPsertiical Services, Inc.,
OlyphantE notein Laboratories fromsource material produced at
| osource International. The enzyme was l,tlrcl fied .
Figy 43 Rhonecesuly AT @B epRiment tﬂﬁﬂi‘%?y"éfﬁ Hx?f%ﬁgee with a daily dose of
300,000 FO StevwEA Qéﬁdrdbs@ﬁﬁnwei ®ar salk donrol, slartiogra tiaghafore/the first collagen

ecton NSRS RENE I (HESH SR BB 2058 Cltrce. 1o i
expernmemcwwfdmwozgm@?amd@lseﬁhmv%agn%oft%ﬁ@f'tﬁRe‘lﬂ“@g%fayonea?fdhe animals

treatedwﬁﬂldpéﬂérb@ff&fé’dt am nat| on was determned in a
Endot

eni c . Xl
Fi06S Gharae ibr Al B vse b 0 RDa s RgBClppasured for te
animals is epthi grouph O keneMPRwastgiven wahylectivallyc it @revented the poimals from showing
anymeas'ﬁ?éﬁ%'s%n?@ﬂtﬁé(&se%&e were randonmi zed by weight into 6
reatment groups. Sepsis was induced by injecting 10 g
LPS and 7 ng galactosamne in the |ateral or dorsal

Example ¢auidBs Dmﬁnﬁbrmmmmﬁﬂmere pretreat ed with
50, 000 FU o

aneo r anc .
RS E @ﬁ@t@stﬁ% ot il theosiesphBreggeped  iblocot s
closer to nh@tcmnai vitiatiodf ih ebdumakdid) artlaitis, wisera ptmq:»tsaare Ntepter after the onset of
mﬂammaﬁwg curve, showing the nortality in each of the
t mant

groups in the study. Wtho t an a
Mige WHrRITTBIed itk Splaasnon,geva s S R iy it 0 LER g day 14
Treatmerit kuéth MPB avas tiritiated ah day B2 wheaparthiitid wa< welpestabiished gAt that time, animals

with aﬁhr&@%«%ﬁ? %80[19 ?F#:Slﬁtg tﬁr@g nguE? e{ng anQkéctJdoanﬁntﬂﬁs Q%t&%égd t'h% three

h animal s
affected PR the RERied BT BQ"é%‘t“F"(?edaé(@ 4t SN 15N Ch 41 W@h%ﬂés at gither of
two differ8itidbéesi Ns the line near the top of the graph. The

Flrﬂq.l?%llg ?hogjs tﬁe egultgxgﬁé)ggﬁlgt h%@l%‘”ﬁl% l%rMD §?1t r uEMJn i swelhng in the

uce
affected jgintsSthe dep P iieaterkaroire PRy With §9rw9'| (p aﬁ@&h‘%ﬂcﬁ) ol h° <6001 at

the end bBe lRriglRA 1209€ St@entS £1641). S Thé cor@y amels hbd gtﬂIE&:hQnge in joint

sveting 337 B SER s BB et e " AP o e
either dosErrhowerzsphsiantislgyegielsioniotdiesed?l in a vol unme of 110 L at

e hg ;%hg\Fg@ftr%r Rvdl fb@ anﬁb%&e@ h@'dp@mg&nllaggﬂein diRd aerGioYY théahice, as

aetermingepy BLBAC11be Biufe vttt b Fyoon e s £F BEPPSF Jovgl °f patnogentc
antibody tiiateere alawstemlalf tiel opniwil tHothgak D.62). chmgmb tregted af the highee dose of P8

r
also had 4O%& sten f%?gmﬁlgtory Js\{P Bitiess @%ﬁ@lﬁggtﬂg i@é/&ct?pﬁgglgg% Stothle: Lejnd of the

exper 'meMDE!‘P%%C'%Wﬁ%J‘I’e&C@dW the N@pggi\tpq,gmu ample 7: Stability
Toése @pepiats shbedhat sgtemid admitistratipoof reteptoageavirigesnganeals both safe

and effec{tw?o W tgee?eétﬂ?rﬂla &PS@@@ hrﬁb&\e( Jri!ﬂﬁﬁs MRk BledlBfsnbd Sisease. MPS
reduces the level of cnrculatlng autoantibody, and prevents or reversess joint swelling.
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storage both in ternms of its proteolytic activity in

the FRET assay, and its protective effect in the
waepsiosn24shock nodel. It is able to protect ni PET/US2004/031377

agai nst LPS chal |l enge at | east 3 days after

Example ¢ WPE ighibi8ch@dyeendnifduead bdeghat hat frequent dosing with

receptor releasing enzyne i1s not required for it to
Firthee experimpelp ayeeperioamed tq diesming rithether thgtbengfigial effects of cytokine

receptor @b@th ehzyme fexi¥h$ bbmd ARt s Iﬁleﬁb &ér‘ra§ée$hélh mguddldi pavoddenmal model,

t
systemicallf, ARSI JPB Vi, e ok s @S 51 a0 A eeY ipgpriepec
protectingtaigeinsticytokinssmediated fuisasramaigtiooner gy transfer peptide
BQée@%Ylatﬂe,estm%Vmod:él @an%r \lepalsbfbw%o& Eﬁﬁ BiolWéd $11%844] {d6@Hansra et

n f r [
al., '"ﬂa"'i"lat"i)réz‘} ?#1 a‘?é’é?g ﬂ?er@@?'émenfﬁv@? Berb%@ ‘f]l%s f8 g”f"%’?:g Yyey rats
were randagiizey by weigift it theeerteatrendgrogis o Tbegy@nimas abneladmyustefr ed B8 or control
solution sk du%b@&lsl&et?fu%];ne@\famwg n’@?@ ¢k fbH a8 te wtshﬁnﬁ&@é inGhe left hind

Fenmal e mce were in
paw with 8 GEISCROIERY 951 % FEHTaGRRIEN RUEPeRRARn WP o f°4"daa§/§“'eﬂlt"9 Three
hours later/ Q& volumé dlatyie imjectddC.patneas measurddabye iwatdr hdispiecementeinea water

nd 7 ng gal act osam ne as
plthysmgith (EEHCLR 1B b B e 004/ Q37T Fioure
FiGHOVIE shows (e EsaMis MPPHENJaS FImEOmRIG R SRalh & OER b Gomparison.
indometh&ditefafsniail-fridlec@d Aord ifoide afti-igia@imaton ageoutnhmmmedeguaaormasm by only
49% in clinical efficacy. Exanple 8. Persistence of
" receptor release in vivo In this exanple, durability
of receptor cleavage in vivo was determ ned by
Example 13: Qa8 fieveaidevdichmentdioAlitpRERMAE UP to three days in
advance with 300,000 FU of MP8. The nmice were the
Inc [FaparisTeg@ll Autpimrpuneo Epgpphaianygliig. 2n napingal) 'aequsfarrde&'pﬁenSC'emS's
cytokine rebéptdtSeIadsingaspBintwadTolbd & dekdyAmetdeausoft dymplheaircan ¢2 defs to 18

days, and&/'?uer%{zft ej n%efvér%}%ut% {?ﬁul ation of mce, determ ned

SIS e first clearance half-tine
Th% EAEQHW@UB@WHW@ rleab] ey 45185198 Hawastqeadustegpsfollows. Female

SJLJ mudén@mké sldplkbre rbrﬂioﬁfz@ﬂ &b 3rgasibs BF OB RIPnLl 6F MyeliyPeotaipie Peptide

(PLP) wag gmursﬁeé in %) 6nq_n1) Siﬁtﬁla:re?ulgég‘?\d%lpa%? gérﬁﬁ%tuﬁ Gn %?&l%(nﬁr@l 20 mg of M.
tuberculo$i®i @7 Rap rOrtsisy Qu@@e amreemfr@ elﬁedo?ﬂbct%?@ewlym the h@se(fé thetiailand footpad

with a totél%lf @@?%Pgﬁ :Hr\\]gafl We?% gﬁg gfv}m &Y rﬁg §ér§Jsé|§‘ to&HQB &h §5RE0&hd 2 MPS8 or

M1 4 e e e Rt R
measuredigstonigy 24 dhthe lidlowing yoaie: 0 mogbali g imp il of wind linhk weakagss; 2 = both
limp tail aﬁfi fhlnﬁéﬁﬁﬁl) de;hn%%‘ed Qhﬁlél'h‘ﬂdth rba%iysnypﬁ RARFIER Hhr TmdRralysis; 5 =

rmne ern anal ysil s. glyelﬁar atiaons
I

morbundoF sFTNcaR | BlgaTairaAve e gt \A@D@é*as.f%'b@w'c BrrieaiRlees
old garymbieel presntEPHE disedte Frbm abfd3ringsie g pRIpesion of animals

bl ool AR T fis o1t e8Pl g ghypT b & 8 smptoms
meCr tpétmge-the severite bi tbe disehse bhaver 3-bigkocyt es (I | ver,

Spl e%@ateararﬁlHalsc ftﬁﬁéd t%‘as}\ow H-J\xﬁél%he'igﬁt &lf]degr ee of NPS
expression In a I ssues, I's consistent with

the view that the enzyne acts as a down-regul at or of
i nfl ammati on on an ongoi ng basi s.
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Exanpl e 10: MP8 treats experinentally induced
arthritis The potential clinical effectiveness of

WO e@spsmr1 cl eavi ng enzyme was assessed in col | BgBNS2004/031377
i nduced arthritis, an ani mal nodel for rheumatoid

dai | yram i b: Bt & Vs bhERTeriErial AstbinuheaEreeptiloynyeiitis h
administration of the disease agent Fight out of 9

contr 13 ?e wer epnailideebred, mdy oMBXdet I e alPead CrimicabScore
sho "WB T oi nt sweliskaseg or ot EFEM)i gns of &SEM)itis.
The—treatment was at Feast as_eifective as a scal ed
doseSalife Gantplel (r) Tedteifer cept 27 €818 agen- i mitiELH
arthritis is a standard nodel for egaluatl 2 gotentlal
thé/lPépéQﬁQO@ Fgent s5¢wpf7 r heund®BEd-8art hri ti

Courtenﬁg et al., Nature 283:666, 1980; VV P§

al MPSPBRROOEL Acadiousei? Usa 48898784, 1992 Qa‘éP ag et
at—, 3 tmmunol 1657 1652, 2000). ritrs uced
in 7-9 week old female DBA/1 fa@g&)?n ce by V"a,§<b81d

i mmuni zation with collagen. On day O, the mce were

Example 4] 128 Roltsakldid éwvbieswenoih ekbeeireataly-indicehAditifag bovi ne

type Il collagen in conplete Freund dj uvant .. d
73 RihereniEa EBOGBRRR. S0 MRS 8D S HE ity  modiite he
pathologyl dtjs@ﬁ‘dtémth@(pé%n@g/ inducédbAima. To enhance and

NE%/PBVE%% g%légﬁegs (%rB)Vé (S |7Sarf[ ﬂ%l{ﬂh%%g%@z{lﬁ:mlé ml 1e/C£I§rq|num hydroxide. On
Day 21, the pop wmelbnmdwd@ tr(q_qﬂgpen ipsefesol §Q/(@| (ﬁ%mglvg\ldgsalme) Treatment with

MP8 or BRI v 8éhihiBteraabl i Bil&d tcasdidsonchayeng® ami R4 moani e h afterwards. On

T e

cells in thgalvgaar flaidt hr Figiis 19ratiews thagesults dMRfetedvaer ﬁ*@jﬂ%ﬁper Rithe white blood
cells mlgta%g%.rgﬁ‘ﬂ g a?\fé@llaﬁﬂux@n%é HW&@QJ @(e@inbphﬂ@ﬂa‘sﬁil@ot éubstantﬁuy—reduced

s e ot 55 W S TSGR, % B, B Dy b

assault. arthritis experinents were conducted under contract by
Calvert Preclinical Services, Inc., dyphant PA
Figure 13 shows results of an experinment in which mce
were treated with a daily dose of 300,000 FU of MPB
a scal ed dose of Enbrel (r), or saline control,
starting 3 days before the first collagen injection.
As is typical in this nodel, not all animals respond
to the collagen challenge. In this experinent, 8 out
of the 9 control animals showed signs of arthritis.
However, none of the animals treated with MP8 were
affected. Figure 14 shows the average increase in
joint swelling and arthritis index nmeasured for the
animals in each group. When MP8 was given
prophylactically, it prevented the animls from
showi ng any neasurabl e signs of the disease. Exanple
11: MP8 prevents progression of established arthritis
In this exanple, clone MP8 was tested for its ability
to treat established disease. This protocol is closer
to the clinical situation in rheumatoid arthritis,
where patients are treated after the onset of
inflammatory synovitis. Mce were inmunized with
col l agen on days 0, and 7, and then boosted with LPS
on day 14.
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Treatnment with MP8 was initiated on day 22 when

arthritis was well established. At that tinme, aninmals
wowdos/oanshriti s were random zed into three groR@QEUSZNG031377

unaf fected animals were excluded. The three affected

Example 95: OUHRR petek SmbrB@itnent |ﬁ§k@%3|ﬁ%fullié%gﬁmecm ive days with
saltne control, or w erther of two
PrhicE$sedeaypribproerd o@s uRtleytaken tbSscalleawsthe ipeduatisnllof MP8 Foreclinical testing.

MP8 was g?o%iU&%eﬁﬁn E I}B”VS rhMg (ILII\E@JIDEB)WS?; Qﬂ'w:é érQéil dnfbunt of the protein is

e ected join
expresseq| f5pa F?'@g@ @Hngfthﬁ u?% E‘EB‘H‘(S‘!%‘G@JCFS\RN“I‘?WMP%I Whije thejgnqupt of soluble
protein p@acded gm (ﬁuspmapne‘t rﬂayOﬁhladﬁquaté Her esehraf usehé i€ inpdeduaterfor, clinical or

l{ fducbydent s t-test). The control aninals had
Commerclja ?‘eg an e injoint swelling after daily treatnent

ApesdinghAETewEs 4BS WaNPIOPSd 19 ookt MEE In hAdCkiPRgPdss.  MPS was
recovered frém ttedinydldble HMBofbbtaiféd e cdm&fegéilbﬁ)‘ﬁﬁd'uéﬁdlbﬁlbﬁﬁtby alissolving the

protein inrbeu?érgd:’ g ure? th}%‘ dseﬁzﬁﬁr%d &ﬂdﬁ& "Was %I%Ct%?%% b% N‘Fafl‘lrﬁty %bro%atography to

separate ffiequoteinby wae@f@nrhl F@é’dmd)POEll_'i'SEﬁﬁqufﬁé (B drghs Afterdhg aftnitgpurification
step, 1. 8J2@Wn%6f IVIPSJWa§I RE6Erdf pdVB&nh@fd:ellﬁéGB't& Q@ffngﬁf& hegeniuk). The affinity

I
puried ey PSS Fiie i i Ft BUREpep b, i RO 3Bl i 1 rw
EDTA. Thel miexh wes hdsiag to ehilled (4°Cy/buffer atiife ratemiﬂ orinisgnddeld: fprst ta@ hours on

ice with g@ﬁﬂeed'tlﬁhé‘ efhdMmphi 'wgi Qfgﬁtcbﬁh@éﬂ}én alg- S%a@@@”%noﬁ Iéi?change column and
cuted wif Q5 it Oriosr i EMRTE Eie ik oL yesigraies wPor-

086-20, wad ractive sn thatmiuine eépsisguedst. dlowevepdhis Agd subsgqventi psefiatstipns gave poor

recoverie® aafng Cme it %&Je@céh'owgd le(iadree d:fr&t@i'ﬁ%”de@édaﬁérperﬁh%n&/éﬂ h¥gligible
est a

mprovertegigaese hl S0 R <SP Pl BRIEERT JMAITE A (1o BUGFT dchy any oter
strategiespenapleyad & anrexteasies sagiss ploaxperingantsl |AftegconsiBdraldprocess development, a

typical rec%g%g% %ASEIUEQ%M§§QQO% Qa%itg%%?co%ﬂgﬁ’\'lv@s X5 mWﬁi’B'(QQ b Rdtdi$rotein)

eenan- | nduced
per lter QBTGAIGR {1 HESEE N e=eeh MPOUh & GEH PE PR s of the

actlveag@ﬁtoﬁ&érﬂktbﬂ&usdd&ﬁ:ﬁpﬂﬂfstéselthaSI ng enzyne extend beyond

thlytérhéﬁlf p J&u{:jt,aﬁ r?? %s?g‘%eiki%p eh&gﬁggg?@ﬁé’g \ﬁ%e&@nemg Ithe yeast

east
Pichia Paé%f’%c!"PW@’eésV"B&aM ng Nﬁ’érﬁrﬂﬁlgt@Séschﬁrﬁe HEDR SRRSO Systems which
accumulay’ e @Edtim th B ytBikse vt eltiadeiulmyli Ahe eviddnbeé €b date suggested that the

I rd nodel (Wnter et
proten wi NG ad e BB bd it BEd) | TOC5. LTTI S e
The story) tnm%ﬁhfatpm@rpozwlei%idlffez%@r expessien pfethe fitangthgRiotein. The
human lmm@éfmdldﬁednmﬁ QT dbRvey wababiinsh laag ligatddaintb lasiiatpRESMBERIN the T5
promate AR 65 ol R By d B D5 SR DR B8P P o
soluble protefre amohmtglm pprifiesyin B stieight fote@id imanperrdiie Kupetiganh i crude extract
was bourldadn@ relutédhﬁ:‘xh %fcﬂelldﬁ]nﬁyﬁ&@ﬂnd plidviea Hy%fntathh r&ichaﬁ@é/\/cdﬁdlrhm add then

concentra&%ﬂebgfiuaﬁtrﬁnogr gh? plioguqt }%{%ﬁ g%or ée@?e leairr}ﬁ 95 S 1 %as r%covered per liter

of fermentafierer , t he vol une of the injected paw was neasured by
B\é@éugé of%@ FHn?aﬂ@a%ﬁﬁmpﬂoﬁbn@enY\ﬁtyférd th@'d@&@?frﬁﬂ&&'ﬁ@d@r}o (s\m&arﬂo full length

P or I @ TIPS E4S il e, S B9 s 8Ny e bl gone
replaced @it Eptll, 4 the mpsiting @asmidi intcholnesdhintoi & ol skaimHMSTDH4 éxc aleate strain

| ﬂ@;}F@Ufe' 20) NTd ATRE HukticRY5otbdol IsdY Bihdwad GRERR working

MP820 B
( or ma’taFAgn y 49%
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Exanpl e 13: MP8 prevents devel opnent of Miltiple
Sclerosis In Experinental Autoi nmune
wee@spbhonyel itis, an ani mal nodel for Milti pP€I/US2004/031377
Sclerosis, cytokine receptor releasing enzyne was
 f d RIES genc SH I
stock is ngtﬁageé thid %b %Y.l ruibe gama%gé{ég‘e @@%@gﬁt & v@ﬂ” ij)zuq?rw%aﬁéinycm and
incubated3fof alr@urS'EhéTEAETheo%hL cBlucans used tol IHOCUI@Sﬂo500I miy 4o Prime Broth™
suppleme‘h?ed%ﬁ? £0 \Aglﬁﬂ:)ka cfﬁ%%H‘?stl% Asq b Jléﬂf\’ét 375€ "An6n th&&hhre density

wer e ran om ze I nto groups
reaches 2182.8 D0yho, the tew@natwe iplayieas|to BR°6 2@ pareRsion c%dmb)ce‘é\assaddmg IPTG to

1 mM . MU AdcBifluibtion 3 éﬂ%ub%fpr&;@iﬁm:c@fs%tgh%ﬁ&dncﬁjcﬁw uvant
nt al n| ngrggéloa pr Pym%x acg é gc%ﬁ: (’}nl'” O%‘Jf?er contalnlng

% aneously
Triton X-’toﬁé‘ btmss—laofdme Hrigl 1aapH Teéhan fceerphfd The clarifiedt extragt i pubgpt @ anion

exchangdt éh'?omé@ib‘? h‘f'\@él Q‘e%%Lgib“ﬁ@XﬂlQ% ﬁébhﬁﬂfsémafﬁ r8sih. 0¥ bound®PMP8-FL is
sa

cute, aB b PTG Moo AGyacidh cPIPBRPGR)NY S BofaiggPadp, Pheny! s50M

column, dPdaybjesiso Gmal pélishihge (ec. . Swather anit® excheagel step). uﬁetnmtdaymﬁqced from
strain MF%B_O EV%I%L&WhQQ bééﬁathe‘%rgn%ed' Mﬁ@#[@l Evén thoudh nﬁc@h&m &the protein

without “\ﬁé‘ﬁﬁ fAgdlakes nare gigpsp BP”f}‘n“P?tN‘el“? ‘ﬁﬁt“bn}éf‘ﬁsvé‘?‘%{‘]‘g 736 ' GHgina e
clone (Flgmmmt Abdut 6uimp iofiPp-dAL2lisystavereB par literoof ifdyoneotation, at a purity level of
N S d A~ El )\ MP8 had four
85t°900/a§=r#"re?ﬁ Oth} &gegtﬁt%%f ch rgghg“ﬁ@}g%lﬁ%?el y prevented

the di sease from appearing in a proportion of aninals

In the animals That were affected, M8 substantially

del ayed the onset Tdblesy npromenties of UP8-FEZIuced t he

severity of the disease by aver 3-fold Treated

ani nBppareaidst fued darulteaworn enhin@bcidwsiqgdrice:gai n 57305 WO

2005/ 030241 PCT/ U %9%1377 TABLE 4: Effect64oJOOI\/P8

on Experinental A e Encephal onyelitis

Tr eat ment | nci dencerasfmdsaypecifos€pget Peak C i ni &&dlo5Scor e

D sease( SEM ( SEMN)... i ntrol 7 out of 7
0.63.2_ 0.4 NP8 -mﬁfgaé%%@oﬁ out_of 718.0 1‘39(@30;_4_
0. 7 NB8ecticP0i0,-000 TheBetwatt of 718.0 2.5 al. 00. 5488

ap<0. 001 by<0. 01 Fg(lsrgglleglclf4u3| 8 limts cellul

i nvol venent in expé’rl Tent ‘nduced Asthma In a
further ani mal nodel for i an anmati on, clone MP8 was
tested for its ability to nodul ate t he pat hol ogy

B FatLE A P02l Ty R S50 o
the N-ter@inal flgnient df the Tulllergthuprotain KSEG AP NRI53E pudied bpagy 6fg HISHag. Another
is fibrone%%ﬁ \Xpﬁ) ?r] tHaass fWhrSFQn fiiheddn! cﬁlﬁﬂ%&d'SWr'r%%rt@ﬁ@!iucE%rﬂ?%tem of

I'n sallne reat nent w
92,000 mol. wt. The synthetic fibronectin polyprotein is also punfled by Nickel affinity chromatography

followed by anion exchange chromatography. A third control preparation is an extract from the isogenic
parent of the MP8-FL2 E. coli construct, subject to anion exchange chromatography in a similar manner
to MP8-FL2.
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MP8 or control was adm nistered 1 h before the aeroso
chal l enge, and 24 h and 48 h afterwards. On Day 24
w@ Zdsl3@fit er t he chal l enge), |ungs were | avagePCT/H&m®04/031377
anesthesia with 2 x 0.5 nL buffer to recover <cells in
Example 16! ®ulfleM@R Wb if an'dfEletivé érﬂHﬁf%nﬂ-\%t tthe results. M8
reduced the nunber O ood cells magrating
MP8tR.2thae bednvtesiédalyotif ih witrd and’ Imenvp ltco)@mrmir@nm‘@fheeb Basrhiqidgidakactivity

itabl ﬂWﬁ%|ﬁJ%ﬂbﬁHQ§&@ntla||y reduced. These results
sulebe acg te that MP8 reduced i nfl ammator andegll rgenic

Fy@qu%? ghows thabMP3-RiZ caysesrelpfsg|of cikings from thes P 3tApiermine
cell surfab¥CdieAagd Qdivia3 28 g oFMPEPLEWAS corhﬁit@ﬂnlﬁthtzﬁlx i 0fpdets/ eREIBdse of both

TNF recehﬁagsipﬁlgﬁsé ﬁ%% ggtgrfggr%elgb& %ﬂ th |B‘n%|aﬁp%stggye§s gf%gt'\éﬁ,gﬁ)r?%gtg&) /%%reated.
The Bottogi Panietstiows dhwt batiythe orighgl MBS core owtaindbibglipverthe MBB in this piglure is from
the materddrthédé bEL ARdRES IveMRRAY and38 bt l@PWrbpﬁﬂ&Hé‘MP@f réid¥ence in the

SCCTIEN D N R e ———

preference ddrithe 81 (pFSdiseform.pileisrmesdpreparation of MBrb? cawepd lgleavage of both R1

(Dabcyl-N@\f-R%Lﬁ*taﬁofsoé E'a&%eafsﬁb Mﬁ\ﬁ» ﬂ)t énrﬁol E@dﬁgﬁ%/ﬁc E%T-IS-P—T-R-Edans

SEQ. 10 ND g1l beres s TRATEH SppRES TPl CONPHRSSEIo, Pl Svprebded and

purified initimc$anss rnanneokide® actvl8 was recovered fromthe

Fléﬁﬁgiﬂpmo@/s ftﬁa‘?ﬁlbg 5:/1) @9&@% Qéar%a@é RfindG &I bk $dn aﬂ?r}a@kocéel. Male

e extract di ssol vin rotein in ere
Sprague Bawjey, fay We'Fh@”HW?qJW@U teglh Ry gfg@tor mMetaeip i(@idTTeamaipngontrod,
and then ahélieRgddy incd hindddog@it a\tﬁh}t:atrmeesap ak at Examge e otMpaIFL2ysignificantly

prevented%% sg\fe Iiﬁ@ VJN]{JTES ? he{? b)lone{:tﬁi ﬁ@gﬂdgfﬁcc%nﬁygéﬁeﬁrg@a not.
Figeee aﬁ§hqv§cfb%té\4%&j L2l p@pbwhcm against §et{t'e§ht>cdf RePHif \A@éﬂndeced in

Balb/ eéb whitniHisering 1D vaélaﬂutﬁé ldcdkds8linBr &4 R i &3 R d d
abre m ﬁted in g% nﬁfsodlun1gﬁgp&%at§ E?fer dM% andomize

a
groups W% ﬁﬁff‘éﬂ%ﬁW@H“R/\‘P % g MRRAL OUPHbaGYPBTS fltpe\/bgg CQ%I'&EQ? tige data
show thatOdR8-Flecbrdtddied tbejfnfce in aadosé-Hepenadnefashiod. m /m n and hel d

Tfu%re ek%érﬂ"ne%tsrb% f% thét R/%S\g& Rad&tibRrtdtdr h&Wiy a—rnﬁs Mi@ble for
en caP ure ephar oseT" ani on exc
‘Eeasa%%FﬂﬂﬁcﬂﬁﬂtOéWﬂF@&a%nth a |linear salt gradlent Cne
preparation of MP8 made using this procedure,
desi gnated MP87- 086-20, was active in the nurine
sepsi s nodel. However, this and subsequent
preparati ons gave poor recoveries and in nost cases
showed evi dence of extensive degradation. There was
negligi ble inprovenent obtained by addi ng a cockt ai
of protease inhibitors to the buffers, or by any other
strategi es enployed in an extensive series of
experinments. After considerable process devel opnent, a
typi cal recovery fromthe sol uble and insol ubl e
fractions conmbined was -7.5 ng MP8 (3.3 g total
protein) per liter of fermentation. The product was
desi gnated MP8(7), and woul d be equivalent in terns of
the active agent to the material used in previous
testing. As an alternative production process, the MP8
encodi ng sequence was cloned into the yeast Pichia
pastoris. However, virtually no MP8 protein was
recovered using expression systenms which accunul ate
the protein in the cytoplasmor extracellularly. The
evi dence to date suggested that the protein was being
degraded as fast as it was being synthesized. The
story turned out to be codptetely different for
expression of the full-length protein. The




human 1 mage TM cl one 4130677 (Table 3) was obtai ned,
and |igated into plasmd pQE81 behind the T5 pronoter
wapesadths tag. At | east 50% of the synthesi zeRICT/US2004/031377

full-length protein (MP8-FL1) was produced as soluble
protein, and could§E§ Eurlfleg Ap & straight forward
manner. The supern extract was bound

and eluted froma nickel affinity columm foll owed by

an ani on exchange colum, and then concentrated by

diafiltratio _product ure, and 75 ng
MP8- FL1 was PB%%‘E%T §8q‘i8%‘res 'nﬂ?s P/Ps SF¥ent at i on.

use of th| kabl e i rrpr ovenent in yie
SEQ.?ZR!B &HPRdn NF;gef?r%rﬁbg

Cl'si on was maae osvvltchtofull | engt h

clinical testi ng TO roduce VP8FL E“ r clinic
11g04p pos&é"geq 19ENSS; @at%tﬁ@ PasVoERBved, P 8e bl a ge

r epl ac EFRIPY easmgf Vand the resulti ng plasmd
11 tor@5r 0d WoiSdné match &clonmllgenst rain HVSDRA t o creat elabler2ai n

20 174/ 0) (Figure 20) rrent pro io0N
26?% ocw ec‘eseﬂgﬂ%ﬁ%om One ni vvorl?ﬁﬁg -34 WO dHa%Fe3
2005/ 0 FOiD4rigttRas iwgRODhe (BHBT7 st ocRNAs i nocul at&dleidnt o

L ppl enme d with 50 gg.nl
gée)ma -‘;thgrgqnhd‘\r/| bma%[)cgotnggmfugé 8 hourBélRat 37C. Th%QSO L
30 A2t ur Selegtedigred reading fravess lobtlene8 00 aminoicid bo Pr i This invention
Br ot hTIOF"®Suppl enented wi th 50 gg/ nL kanamnmycin which is

43 'td'HéUbatLﬁ%eQé’ﬁ&m &RbnadtgebC.  When ghhyg asidl t ur e denspietoy
reaches 2.3-2.8 OD600, the tenperature is |lowered to

2686¢ and"%%ﬂ?@%’?ﬂ?gi‘s i nduced by a8lftng | PTG t 0'22% 3mv

8 Maxi wm,gﬁcmmj,h,agd ddhe @fums@)l Ubl e prat ei n occur'sab@ts 3
after_induction. The current pur|f| cation pr 1((%%
it ng

%%gl ns FHYeRatt MREIMPORFIRENUEP s in VBuffer cont
57Er58t On Mﬁela QRIBHREs guani di ne HClamab afid 7. 8 Ddbld % Biglre
rarlfled extract is subject .&o ani on e 3
@%(chan&" ‘S'Pﬁ”b'i‘l%‘t '5'@9%&5‘!??%&3??9 St F‘J@ effeTM QXL P
6 SephaupseiMiPFimagsdione (Mdiee)pouna@mPBeiffL is el THbed,
and --furt hergﬁgrl fied hydr OphObI c lnteracti erg‘g kMr?r?zse

% r omat"8YFHBRY Vo IF° %Ptofoyopearl T Pﬁ)hﬁyl 650
end subject to final polishing (@emipoaci@not her anion
change st The rote| n produc from [
820 %‘Vm?r}ﬁe’g)rsrﬁeg%oéé has been desﬁgﬁat ed R}%@éﬁ@.womoss
&ven though purification of the pmbbetih w thout the

ggonsn dg'ru'gfﬂ E%ﬁ&gé}g steps to purifygyghe y' %eﬁBéniNﬂ bddses

er than the origi na
QEF| gure 21). About 50 ng of MP8- Iémmmacdrecovered per

te%%éﬁ[g‘%@%?@%& at a purityp #ﬂﬁvel Of Gerplrk Akdi67508

0% (Fi properties of MP8-FL2 are shown
B& Table 5: Table 5 Properties afming@gdFL2 Appar ent

B Pl Bl B b 2o cpect r obRAny: DG ML 1Tasss
Kative SEC-HPLC: 120, 000 | soel ecteming afi nt -
71 TJ%OV etréc%&hr' clegyagg §§§S}|/ &eﬂi&eisc foc u%m :acié’ . 68 This invention
79 GenBank match of MP1 DNA Table 2
80 GenBank match of MP1 amino acid Table 2

s invention



5.6 Gt her products have al so been produced as contro
proteins for MP8 biological activity. One is the

woRasos2zmal fragnent of the full |ength protei PICT/BED04/031377
I D NO 53), purified by way of a HHS tag. Another is

, [
fi bronectin dABHE &abasterges lisigsdn Pig sl e a protein of
—— 92,000 ot . wWt__The symnttetic fibronectin polyprotein
SEQ. IPN| so puri fi OESHRoNi ckel affinity chromat ogrsfRnce
forTowed by ani on exchange chromatography. Athird
8189 nt r ollorp MEP apemies othologs an ext r acamifaagith t he iTablg@rfigure 3
ggaf entVtefe%rth%orME 'ug ughcgOI I C.onaﬂiﬁduaqw subj eCFigﬁfg3
ani on exchange chronatography in a simlar nmanner to
9p/P8- FL#aMiDcI@OBLOSOr e PCT/ US200eiicOBiE377 Exanplowe 36:

Fall | h MP8 is an effective gutdalqnf | ammat piyre 3
o adgent %@4 FL2 has been tested both iar? vitro andrglurﬁ

Vivo to determ ne whether it has biological activity
suitable for treating inflanmati on. Figure 23 shows
that MP8-FL2 causes release of cytokines fromthe cell
duniéracnéationef thrsiteantiprnia a peivdlar Sortexa g1ay entabiyaliens oRiwirafiPRy |
25ywhigh @b shife81&ddr dmSacEsmsRt rdtleFof2outink exil@Bmenthtion.

I of both.. ' 1 ned
by oneytiot R PECEReT B SR BT < "

untreated. The Bottom Panel shows that both the
original MP8 core protein [I believe the MP8 in this
picture is from the material nade before Athena's

i nvol venent and is not MP87. Dropping the MP87
reference in the beginning would clarify this.] and
MP8- FL2 both cause cl eavage and rel ease of TNF
receptor, with preference for the R1L (p55) isoform
The sane preparation of MP8-FL2 caused cl eavage of
both R (Dabcyl-NV-K-G T-E-D-S-G Edans; SEQ 1D
NG 71) and R2 (Dabcyl-CT-S-T-S-P-T-R Edans; SEQ ID
NO 73), whereas the matched synthetic fibronectin

pol yprotein control protein expressed and purified in
the sane manner had no activity. Figure 24 shows that
MP8- FL2 reduces carrageenan-induced edenma in an anim
nodel . Male Sprague Daw ey rats were adm ni stered
Wth test protein or indonmethacin (anti-inflammtory
control), and then challenged in a hind footpad with
carrageenan, as in Exanple 12. MP8-FL2 significantly
prevented paw swel ling, whereas the synthetic
fibronectin polyprotein control protein did not.
Figure 25 shows that MP8-FL2 is prophylactic agai nst
septic shock. Sepsis was induced in Balb/c mce by
adm ni stering 10g LPS and 15 ng gal actosam ne, as in
Exanpl e 3. Random zed groups were pretreated with up
to 40 g MP8-FL2 one hours in advance of the LPS
chal | enge. The data show that MP8-FL2 protected the
mce in a dose-dependent fashion. These experinents
denonstrate that MP8-FL2 has anti-inflamatory
activity, and is suitable for wuse as a therapeutic
agent for clinical use. WD 2005/030241 SEQUENCE

| NFORMATI ON

— 38—



TABLE 6: Sequences Listed in this D sclosure
PCT/ US2004/ 031377 SEQ 1D NO DescriptionReference 1
W 200308U2ened genes that increase cytoki ne DNATPCEHUS2004/031377
i nvention receptor releasing activity 11 to 25Uni Gene
mat ch of cl oned genes% 2 26 & 27VP8 speci es
ort hol ogsDNATabl e 3 28F ngth MP8 i mage cl one
(human) DNATabl e 3 29Full length MP8 inmage cl one
(rmouse) DNATabl e 3 30 to 42Sel ected open readi ng franes

The inventibn clhiowe®: am no aci dThis i nvention genes 43 to

5$L|\jgi8(39ne mat ch o; IcI oned genesam no aci dTable 2 26 &
speci t DNATabl e 3 28Ful |

1. A PG B POHE B HLMEHIRRAFADRE PSR TR JPFAEED F AaPice o
nucléioadd énmdlsgeédiﬂ%Waéﬂtlee 3s HphafmE@MREI wpdict,es

whEReRok h%gadj}gb ea&h@}—%@ SEG; ID’ﬂC%k?' &r3a 32GHEht beah MBRof not

I mage uman)am no acl d t
contAan SF Gl NOIBLSEY FHERbA RUTRTFABIeRtoR PR ERRTFA 188 enparcoe of o
cell. ecept or DNAGenBank Mb8286 62am no aci d 63human p75 TNF
r ecept or DNAGenBank NMD01066 64am no acid 65human | L-6
recept or DNAGenBank NM 000565 66am no acid 67human | L-1
- A methed for p@@@gtaoqywmktom%pg@g gL ibe sy rfagei ¢ @ cell. comprising
co@t&éﬂd chilwith 4 poRyPeptitie 6@%@&;@6@&4\6@5@& pdipepTR343

hefh B8, Bh el S BRI, vt

coMBR@NABER © MO 8D0GenBank natch of MPl anmi no aci dTable 2
- 37

. A method for inhibiting signal transduction from a cytokine receptor into a cell, comprising
contacting the cell with a polypeptide or nucleic acid encoding said polypeptide,

wherein the polypeptide comprises SEQ. ID NO:53, or a fragment or variant thereof not
contained in SEQ. 1D NO:41.

4. A method for screening a substance for its ability to inhibit release of a cytokine receptor from a

cell, comprising:

a) combining the substance with a polypeptide comprising SEQ. ID NO:53, or a fragment or
variant thereof not contained in SEQ. 1D NO:41;

b) contacting the polypeptide with a cell; and then

c) determining whether the substance affects release of a cytokine receptor from the cell caused
by the polypeptide; ’

wherein the polypeptide comprises SEQ. ID NO:53, or a fragment or variant thereof not
contained in SEQ. ID NO:41.

. A method for producing a protein that causes a cytokine receptor to be released from the surface
of a cell, comprising expressing in E. coli a DNA that encodes SEQ. ID NO:53, or a fragment or
variant thereof not contained in SEQ. ID NO:41.

6. A methad for treating inflammation in a subject, comprising administering to the subject a

polypeptide or nucleic acid encoding said polypeptide,

— 39—



10.

11.

12.

13.

14.

15.

16.

WD 2005/ 030241 PCT/ US2004/ 031377 TABLE 6: Sequences

Listed in this Disclosure SEQ |ID NO Description
w@1008880me MP8 speci es orthol ogs 89Vert ebrat e PONESISUB31377

sequence 90Mammal consensus sequence 91-102Motifs

wE@rfaﬁrlﬁgg%lygéﬁﬁGQ c%ﬁ{pgseg"@%? e|§ é\\o':seglbﬁ»ea FagAdHt e \?Bﬁbﬂ{ thereof not

amno acrd Figure 3
Coﬂt?ﬁﬂdé'?rﬁ%?dpl'\t914%f the invention in a particul ar

context may entail further optimzation, which the

Thg’ h‘l' hog g 51’?%? Slglm%alrb ﬂﬁgr%[mh‘é ggk‘p@?ﬂd@ c Lﬁs@é aﬁ’famfn@ ki r%@quence at

ai_ne
leaF*rW%ﬂ@ﬁ“é‘Fﬁ' Ei’rﬁﬁeiqt‘@‘céqmtaﬁ?ﬂdé'h EQ \}b'\gbﬁ%P‘é@eza§E%L‘R|W1
The invention clained is: PCT/US2004/ 031377 1. A

The SW-E"PE g rd o? chP?n%lr a@ %vharefm% Etldegéxlngr‘?sgggrq 5*;1 n!o%@ld seqpence at

ormui
leagt R0tcifientjcal tel aiseguengp eptiainhe imSEQ. IBMAE b neh i@ §EQp'PcNRJéI,

wherei n the pol ypeptide conprises SEQ ID NGO 53, or a

Thmeﬂ%ﬁ iﬁ\ay 8 éllgngnta ta»gl}n?%%o & ppltg%eéﬁ:fe IS ncoc%d bp qﬂ;\Qhaé Rlbrldlzes
under stingdné candlitibascie A epnsiglirigl of SEQ. IR N@g% obutingt toccaiNA gensigting of
sEeYibBe receptor to be released fromthe surface of a
cell, conprising contacting the cell with a
polypept|de or nucleic acid encoding said pol ypepti de,
Thedrethet iof aryeof plainspephitdmirciberpeljpsptidegEencoied W@Sthablﬂybadlzes to

Dr\TAr&ﬂQi&mg of éE&&alfd r@é‘kz t B@MBPkh 'BKA cERRtiRY sreskQ. T RBQ at!3o°C in 6x
thod for inhibiting signal transduction

SSPrCBHtP'Q'"EW%If‘?rW@mfdéceptor into a cell, conprising

contacting the cell with a pol ypepti de or nucleic acid

ThS %%idrlﬁ aﬁgbﬂcl&%wp@ RirleFir th%@?ﬁépﬁdet bRl SRR thhdi€ of the motifs

| SES ragnment or vari ant

IstehBIES OS8R ai ned in SEQ 1D NO 41.

The method of claim 2 or 3, wherein the cytokine receptor is the p55 or p75 TNF receptor.

The method of claim 2 or 3, wherein the cytokine receptor is the IL-1 Type | receptor, the IL-1
Type Il receptor, the IL-6 receptor, the IL-13 receptor, the IL-15 receptor a-chain, the IL-17
receptor, or the IL-18 receptor.

The method of claim 6, which is a method for treating rheumatoid arthritis.

The method of claim 6, which is a method for treating ankylosing spondylitis, psoriasis, psoriatic
arthritis, osteoarthritis, cardiac insufficiency, arteriosclerosis, asthma, myasthenia gravis, septic
shock, ulcerative colitis, or Crohn’s disease.

An isolated protein comprising SEQ. ID NO:53, or a fragment or variant thereof not contained in
SEQ. ID NO:41, that causes a cytokine receptor to be released from the surface of a cell; with the
proviso that the sequence of said polypeptide is not contained in any of SEQ. ID NOs:53, 57, and
81 to 88.
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17.

18.

19.

20.

21.

22.

4. A method for screening a substance for its ability

to inhibit release of a cytokine receptor froma
weedos/03@enpri sing: a) conbining the substance RET/HSZ04/031377

pol ypeptide conprising SEQ D NO 53, or a fragment or

An IQJI %hutngﬁr ﬁv‘afem %tm ?9{?5? gEa *@53§|§9a #r%nm Sl varlBht thereof that

con
e e e i Bt S5 S 5 g aci
se@whéé%fmoth@wmthaf prombied proetibn efahsenimertpypratéir in E. coli as soluble
Oﬁ@ypeptl de; wherein the pol ypeptide conprises SEQ 1D
or a fragnent or variant thereof not contained
in SEQ ID NGO 41. 5. A nethod for producing a protein

hfdieit BHEAM A Y120 Kbrﬂﬁssih@%ﬁ Rifitio doll SeRuérek el et §0% Rtentical to a

Th E
ac r ressing in E.

se@(?f‘?e ?"%Nﬁg{"hsg{Q g?]@@éé g’l’:‘@) #%5 ?@Ngﬁﬂ or a fragment

or variant thereof not contained in SEQ |ID NO 41. 6.
Arﬁceﬁtahra@néoarngweep?&élﬂgfén%#@amh g in a subject,

conprising adm nistering to the subject a pol ypept| de

or nucleic acid encoding said pol ypeptide, -39 WD
A RRRE RBODAPrishGTBESID OWY 123 37y mehicerevariant ﬂ@rnget}cp@m p gpeotein that

S‘%%ré Rife Ridabtof 18 NGelRdsed HomPhd EGHEHFBBF a QEll, ikkreNdaid nucleic acid
e W o e i

that chepitisie acidencatéseopraieindoseofaieetie any of SEShHY NG@g96, 57, and 81 to 88.
identical to a sequence contained in SEQ I D NO 53
but not in SEQ ID NO41. 8. The neth Y.< ;
AndngRgessaygnetigdderaietering é’hﬁta?f;?ﬁé‘ﬁ‘f’ﬁecfsmé'aﬁﬁ P7°§eé§5 %tr?a%‘ﬁﬁs fgease ©
a aikifle Beepia oM thd surfaeasita @0 Yomphisingi cal to a sequence

a@%@uﬁlﬁhﬂﬁh ! é%a%ﬁe%th' o é\@o&? SFMC fBPéEd) NpREfS3 bd? anséé ID NO:41

wher el n
ungQﬂ %q)p@gmp ddefecthe ﬁ@t@g%w%yorm@\( ‘f’ﬂ‘aﬁEﬂ)) BNQPS, @ gresgm d‘bfhe sample;
angtringent conditions to DNA consisting of SEQ ID

b e%%wmn%tah [ﬁgtsahgleaco%@s %od?&élﬁ t’cllld'tJ Q:a&ges régage Jr MI%G receptor

clains 1-6, wherein the
fropohe presfees efe qeg‘féﬁ@@@l‘%‘swmmsfeﬁéf hybri di zes to DNA
consisting of SEQ ID NO 22, but not to a DNA

A @%ﬁ? %a%l m%th&%&?ﬁgémhﬁw%eg f%tamﬁﬂ%goﬁtgm @%gg%d er:)coding a protein
that caises releaée ofgryioking rmmorﬁewmmﬁ%of@c?ﬁ{l éPfﬁg“Sme or

Bl‘ﬁblﬁ’ﬁ treesamipld With a hiddiestid proftdntdifing\aisie &7 30 @2nseditive nucleic

acldg &% ﬁg(i%‘})é' a' m CP 5@@0?}@8&%’09&@3?wﬁ{r%%j;ﬁ@oe will specifically

hybristizedela oticleid %ﬂlcmompdwngaSEQwhlé NEi23 ig :Pf@sewwcsna S7EPlEe@ ¥t or
H) %let%ﬂﬁmhd—thét tlTé/ Q#ndle écﬁlf‘aﬁﬁbcﬁlﬁclelb B@d bhcoding 3 yffeid that causes release of

a ciyﬁo?(i\g rercgggr f{og} tlh?l sxgﬁgF F aD vteﬁ é a h}ibr@t?:gt*@n]gm[ﬂgf %%rmed lntstfle%
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23. A

24,

25.

26. A

27.

28.

20.

30.

receptor, or the IL-18 receptor. 14. The net hod of
claim6, which is a nethod for treating rheumatoid

wa@edaosis2s. 15. The net hod of claim6, which i BCHUS2004/031377
nmet hod for treating ankyl osing spondylitis, psoriasis,

e?ﬁoh Gor Mgl ditlefher Q%Eﬁ&@rct)ﬁtélhé h%ucl@@fadlbl @fcoding a protein that
| nsu ficienc arteril OSC er O% 2 {i]c - rra/ast heni a
cayges {please %fe’&%&‘“e AR from thes F‘?/‘g &8 PRy o ohn' s
aflechaAieg thd Samperwittsal ahgificatioroprémen comsaiping ei Ieajt EQns¢dtive nucleic
acnb\éo @58) ip %Oﬁ%a:gq%t i TSEAID Bl Lﬁh%F QRhdiftAs WAL e %ﬁmer will

hat causes a t0|nerﬁ1% !’ d
quse‘cwmaar@&féanvqlwqdrfen@mga%%@ 4P 9 d§ Presqiif pAne sampte; an
bpd!emfh'ﬁm\gtthmthetslaeiplﬁ&qmanﬁe nadleisatidknoadingepbietidhat sauses release of

i Lo 5 : 1 to 88.
= SR PSR e P b e e AR oG e
chi meri c protein conprising SEQ ID NO 53 or a
A i @gfd!@léfmlﬁiﬁg VaEth&@nd sirhigié eordtaihd) atprote‘laums:amesyéleés'erm a cytokine

recrgﬁtcgggrﬁ ?]urg fea 8315 ggngns?ug% ha%tl w ﬁé:cﬁﬁ%r ﬁc?% NO :53 but not

aci ence o prot el
SEQh# N@Adnot es pr oductl on of the chineric pr otel n i n E.
coil as soluble protein. 18. The protein of claim 11

e BB R R S B R B Pl A covoes
reldpse ofi@t cytahingFegeptoDirpi; the surfege ofarmglh| GMPrigieg 8 r@ﬁlglgdqcﬁg)robe or

ambh%aﬁi’fnq;rlﬁiepcdﬁalrﬂﬁyat @hastcdoadoREecitlve hacleid QcidNnBEQ). B BO2L ibdt not in

ing SEQ I'D NO 22, or fragnment or vari ant
SE&h@%@% encoding a protein that causes a cytokine

receptor to be released fromthe surface of a cell,
d plida &ﬁ\p@im eEal FE)I‘@@'S@* orhé/bﬂ'abrﬂérﬁe& déﬂQﬁrth&&dfldbg%Bﬁtalned in
con

|
SEfn %@a& Gk AR A 3 intfpdeutea
medictmengnt ai ned in any of SEQ ID NGs:53, 57, and 81 to
88. 21. An imunoassay nethod for deterring whether a

I I
058 Bl P Bpllel o 4G oS i nfbontaca
SEQormmd)snm; a raiplec@nidiencauingtshid polpeplide, i thl peanaratinn & @dyedicament
femhRliooEQ 1D NO 53 but not SEQ 1D NO 41
forﬁ%derg"f:orrll1 tlci’ ons where the antibody will conplex wth
SEQ IDNOS53 if present in the sanple; and b)
Usd et & potypeiptiy comatisirtgrRECs {MND®3 coratfegmsntar par@netheresfinat contained in
SE&a#ﬁéAq ec#r%%%leﬁ,fac@ eﬁé{c;d?}g SQP JofFEREL in thE RIPLGIS of a medicament

ex 1s tormed I n step a).
forjreating regppiatal] Fhtiison net hod for deterring whether a
sanpl e contains a nucleic acid encoding a protein

Usg %? g&@égﬁd% croﬁéﬁ%%élf I@Ne%%o&'aqfagh@ SR\ ant tﬁ&g&ftneﬁcontamed in

rsin conol ni ng

SE@ t[hNQ 4@ eusieis el eﬂ?%@ S@Grﬂ"ﬁ??ﬂ“?ﬁg "hﬂ’elpéeé’éiat'%‘bc’f anged'came"t
forGrRBRIGkyINMgrPeNaRitis, psaisBspsonatBaahritis shOaiRitil whrdizoinsuifficiency,

aﬁtgsf%g%lleli[orc,lg alsfhmaunqga%{heﬁ’ g B%knts ! S%Bt?c s‘ﬁ@&J Elcérgltﬁ/e BBIQQ r Mthh 's disease

The protein, nucleic acid, or use of claims 21-24, wherein the protein or polypeptide comprises an
amino acid sequence at least 80% identical to a sequence contained in SEQ. ID NO:53, but not in
SEQ. ID NO:41.
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31.

32.

33.

34.

35.

36.

37.

hybridize to a nucleic acid conprising SEQ ID NO 22
is present in the sanple; and b) determ ning that the
W@ 200p/0802¢0Nnt ai ns a nucl ei ¢ acid encodi ng a pr oPEI/HS100&031377
causes release of a cytokine receptor fromthe
surface of a cell if a hybridization conplex is forned
in step a)., WO 2005/ 030241 PCT/ US2004/ 0334?77 23. ECFi
A 'ﬁefh%t?f paytsing di-& Typefepapiarnier! TyPe  fenerot - rrespipr to be cleaved,

compmalmglcentaahgl the mesediongittea ¢omplosition doimatisingeae sttbe fadbwiag e

g H%te?ﬁ’rte%h B &ﬁ%&@efdf RPAR g a6 n%“s’ E@éﬁ@e Qélec?edcf%'n{ SEQ. ID NOs:1

to a&mr.bmac%ﬁqu%m‘e hat et | ﬁaﬁnﬁiqﬁ'@caéfO ?'lé’afg‘{e PSEQ. ID NOs:1 fo 29, or
fra%ﬁ&&%tﬁdfve nucleic acids in SEQ 1D NO 22 but not in

di t | 0
538?01'71%8%% yp é&gg Pr%P i} 2‘.3 Cé’}gﬁ 5&@3 ubm:ér th%'é%at ‘eﬁst 90%
ideN@BaPt2 anysonsras SERL ID; Npﬁt ?rQeto §&ﬁ'pﬁ &0, orafr?amsyt ”(‘Pé‘?%r% ni ng
) Q?écoinbﬁarﬁ ANMiCadiPEInRriBifg 8 sBdich® that RCdt (bastrpOMCU & gicd to any one of

t causes release of a cytokine receptor
SE?%W{’%E r?ace of acell if a conplex is forned in

& b egrompinartaucigic kéid erfcodinglen eminp Atk gednpree it isat apgR0& identical to
anf O RISER), i MOLIAb Bo kAP0, Causes 1 eI ease of a cytokine

recept or fromt e risin }
VRFEI R, cofpaRan utag dgope { wiraisre 1B 5?°ep*§!%85ﬁn Prgecepter to
beeabid fr@b theeki t for determ ni ng whet her a sanpl e

contains a nucleic acid encoding a protein that causes
The m&%&;%ﬁ;? ﬁ{jq%ge.qqﬁe{cgﬁeé" o &gétglén%é%goltem 425 &ing"anBmino acid
sequepté fhaida bl least 0% iventicaldn akqienge cntained tang@ne of SEQ. ID NOs:30 to
goconsecutive nucleic acids in SEQ 1D NO 22 but not in

SEQ ID NGO 9. 26. A polypeptide conprising SEQ 1D

NGO 53, or a fragnent or variant thereof not contained
This MnetBEQf clhily MNOwHdrein tie camipositiopi contaios @ negtrioatiichifyatszaiceting an amino

i s £tQFast 965380 HhALRERIES 6SH: néaiﬁﬂ'aﬁa BREf SEQ. ID

ac #%E’ﬁ% ﬂ%?&'ls £|oto aysgep % %on‘prl sﬁng SEQ a|| 3, or
NQs:34tadfrent or variant thereof not contained |n SEQ

ID NO 41, or a nucleic acid encodi ng said pol ypepti de,

Theq?%tpo% &' %ﬂﬁ%‘?%\’@gﬁ&%e %?rﬂﬁéjs'ltﬁﬁ%rﬂémsi E‘BFotélrf E&hpridBg an amino acid

nprisj
semnmhstas allpasy 99% ldgncAt to @rse%ﬂnp%\?ﬂntam’%s W Of ot SEQ. T Nos:da to
59G08 8@, on edyrdnt th&EE, bt BotNOSEQ, IDANO=B0M0¢2 eifagmentdhereof.
encodi ng sai d pol ypeptide, in the preparation of a
medi canment  for treating rheumatoid arthritis. 29. Use
Thefmethqdsif yllgugpﬂ Wergip ;ﬁgrqogpp@tlogg@talp{)a N@I%cgamqﬁhataencodlng an amino
acfdrﬁﬁ[@fdé tﬁHt i/ af leasioodshiasrdicdl to at sequentaicoreginddnin #B8EQne loDSEQ. 1D

Nﬁ tB ;5% s%d P%‘?}ag%\e& t@ecréo i e R&q't !‘5\&% %@Ngs Re &’&%‘?%&ﬁent kHareof.

or treatling
ankyl osi ng spondylltls psoriasis, psoriatic

THRI h&hdd biSclai§ 3628 \'A/l'iB'rélﬁ itife cyEakindi ragepton puiftide ¢ @neishan IL-6 receptor
art erl scl er ast henia gravis, septic

LﬂXB'&F%%?.%"FBIm%“?’L“° F°'Crohn' s di sease 30. The

proteln nucl eic acid, or use of clains 21-24, wherein
THe HetioQ lafhsd1 %%Né?@ﬁ’medﬁtokﬁﬁéfmcé;ﬁﬁfpeﬂme i9dA I0® ragdptbr expressed

se east 80% i de t| cal to a sequence
8”98‘%“ Slf}'é?ﬂ‘ahehs‘gﬁﬁoﬁ% ' but not in
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SEQ ID NGO 41. -42 WO 2005/030241 PCT/ US2004/ 031377
31. A nethod for causing IL-1 Type | receptor, IL-1

waywse/0i4r eceptor or |1L-6 receptor to be cl eavedl/US2004/031377

38.

39.

40.

41,

42.

43.

44,

45.

46.

47

48.

49,

conprising contacting the receptor with a conposition

THE ARkrod 'of‘&mfﬁ@%ﬂ [\ »Mé?e @%ﬁm@%c&aﬁ or e& éé) é@agg esgentially of 7 to 20

reco nant expresse
°§'éﬁeé'EW%HmF‘P@ﬁ'¢ the 'lulaN@BG eceptd- 29, or by a sequence
that is at |east 90%|dent| cal to any one of SEQ 1D

0 con‘m nant |y
pr ooi‘a}h f%?”*é se??f%o"ﬂ%éﬁ"hf ygkm%r[ﬁcﬁ?)%rag?pa %ésq%é’H'E'E" I receptor
TQOHEIP'"?@IV&KPFP%G&%V@U%nmammosmll to any one of SEQ ID
NGs: 30 to 59 and 80, or fragnent thereof; or c) a

eco t. nyclei ¢ aci I sin uence that is

ThE FRlRn P08 Eafuiein B Sdregnisety berdir b \egonot grressed
epdpgergusiyl pn thersgdanetof ahurbanmett| ei ¢ aci d encodi ng an ami no

acid sequence that is at |east 90% i dentical to any

ne of SEO. 1D 30 to 59 and 80; wherein said

TE% Wﬁ@@? PF%V“& aa'g%"hﬂfmlfherywm recepioppapiide gqnsistspsprtially of 7 to 20
corseeiveoamioo atids & athemepllLorreteptorbe rel eased fromt he
ceII 32. The nethod of claim 31, wherein the

osition contains a protein conprising an am no
Aa'E? tgod 1o AR infiammatios. eamnriging cleaying, iforieperier framy thg surface of an
infdlagmetoryeelt witt ametbprateaaaly one of SEQ 1D NGs: 30 to
42. 33. The nethod of claim 31, wherein the
conposi tion contains a nucleic acid that encoding an
Adngthpg fordequging infampmation: spmprisiag gleaving ds1 Tadker tiehTipedl regqptor from
the sacape @naeinflapmrhato eell vith aanstaloprotegde. SEQ ID NOs: 30 to
42. 34. The nethod of claim 31 wherein the conposition
contains a protein conprisi an am no acid sequence
Thgymethpdofgaim 42 e 439 wherein éwtrmes%pprpf@a%e apaigine At eminerecidispaugnce that
isiah leastyp0wNgentifal S@herlSBANBENG A0 10052 @@mrwl aI%Oonlef SEQ ID NOs:41, 53,

ad SO ps, BETLERlont dLor il cdulloa e ookiPreddhidey b aiddiea

the conposition contains a nucleic acid that encodi ng

U&dofaiilING recagtbichraieste @66 mbRdhctirs ofd mécﬁ@ﬁ{en%f)/ﬂéaﬂ%ﬁjﬁ%aﬁon.
to a sequence contained in any one of SEQ ID 43
to 59 and 80, or fragnment thereof, but not in SEQ ID
Usgeef-ag -1 eeoaptorgrotegsg dntbm manufeatuse of a Bedicaliiest fortrdatiet iofammation,
clalns 31-35, wherein the cytokine receptor peptide is
6ptor. reco i nan

Tf% use qcco&cﬁm%g Sc(laug apr 4%-yvherﬂq Wtﬂ%@&l}/eg gclar reﬁ,@ggﬁg@%toid arthritis,
aﬂKMIQi"@Q nsRoneylitisy t Q%‘G"ﬁ%&r dewipptior aniwii, | detedasthetis, | tar@iac  insufficiency,

ar’f}eﬁiﬁ?ﬁﬁriﬁesl lSétlﬁPﬁﬁ > 5928k herR HAGE 84S bibcR NidehBveWifisA6LcBhn Sdisease.

A method for reducing inflammation, comprising contacting an inflammatory cell with an IL-6

receptor protease.

A method for reducing inflammation, comprising contacting an inflammatory cell with an IL-1
receptor protease.
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50.

51.

562.

53.

54.

55.

56.

67.

58.

WD 2005/ 030241 PCT/ US2004/ 031377 38. The met hod of

clains 31-35, wherein the cytokine receptor peptide
w@omsios2gl essentially of 7 to 20 consecuti ve BOT/I82004/031377

acids of the human IL-6 receptor. 39. The nethod of

Thé lnﬁeltl'ﬂﬁ a%hrﬁ ﬁg td"’@lgﬁneh@ of Q@ \ﬁﬁ’ LK 'th'eerr\éoq‘c%ﬁﬁhpfs f&eﬁédng& rledmatoid

pt or F@conbi nant ressed
anwmkv'aﬂnmwndw [psoriggis, m@éatﬁeﬁf%t& gste “a'i'fﬁs C%fi'a% S‘S”ff'c'encv
artéMdeEIsrbsls, abiamayrh@isinatia §iadie Beptic shegkt uickeative calitis, ok Etbhn'’s disease.
receptor expressed endogenously on the surface of a
human cell. 41. The nethod of clains 31-35, wherein
A rétleoddgn dsfermiaing eytelfiedpoepiop felapeing eivyMe a¢livibey anpihtion| SPpfising:
a7 chrivimify tHedRBSHHitY 8 p@ﬁld@cboﬁﬁstﬂ§ esdentialif BB o I20-ci]>nsecut|ve amino

amg% ﬂ€$ thgﬁnﬁré é?kér&vreﬁegntcir seéec eéjr te cgrkj ?5@ ?IFI% ?T%clte GFRIF receptor IL-6
recaptor, illiafl | teperrerecaptor e lil-1 \ypedl eecmraumdsprc@mcétage Whﬂ@ th% enzyme (if
préé‘@ﬁthptqefs&utloﬁ)e&gé%ﬁgeq_ |&l@mmt' on, conprising cleaving

ceptor from the surface
bb?’eaaSH"%/ﬁ?aé{ﬂ%a%f © *éfé'?'?m%fsﬁ Prgt al | oprot ease. 44.
c)determirinydice elfzymé adtivityi2mahe d@avaghmeasiuredtirh.
nmet al | opr ot ease contains an am no acid sequence that
Is at least 90%identical to elagﬁ% S} % 9
The efRbe clairg 51.4f\res leaypoegifye RepiREEToEITeE 8 maasnsd’e%’f’sﬁ?i’y
(MP8), or fragnent thereof that causes human cytoki ne

Thé SO élmeﬁle%rE%Yrﬁg\e ﬁe@tld@%elaﬁ’efledaﬁhtﬂ b- @ofe‘é‘@é?@é @hitter and a

protease in manuf act ur e a nedic

f'uer?@amwenﬂ\er Shfrsersae '84@63% nym%?ﬁ“flnergﬁaffg&d% fuqgpscence of the
labpleoberise i n the manufacture of a medi canent for

treati ng i nflammtion. 47 The use according to claim

46, wherein the medi canent is for treat| 9 . ,
Th? ﬁeﬁﬁﬁpb@ﬁmaﬁiﬂ% ifgrihgr comprRiny BEPTEN HeAYRgA §fthegpeptide (if it ocours) in
thePstREnc@SIf En** Peran tatpreseade &fra Zn's chetztdrp @ad bubtratting the cleavage in the
abge% Q#:%” f%wglédvgieein% res@ﬁé i 'ZEQH cﬁ&é?%d &terﬁ%gnﬁ@cytoklne receptor
heni a gravi p? cerative colit :

rel%ﬁsme.eawme@‘: itbease. 48, A met hod for reducing

i nflammati on, conprising contacting an inflammtory

Thg d’-:tho\x’:)'I otf gnf& clali'mg ?1 E£ ‘%@r&%P Eon%r@fﬁg %ét@rmn% b&meg%tm&l] Jn%o acids

IS NY CONt Act
thqnﬁpt'mﬁ?@’ﬁ? cel | vvlth an IL-1 receptor prot ease -44

WD 2005/ 030241 PCT/ US2004/ 031377 50. The net hod

acc r t
The Jpetho % eél}g:llaﬁras ng oy e?e geavéSe hWPf:—{ ?NIE] rér%gﬁogg%lga%mg belm%en the
segueoerlyYKE ard th@WPwlTEDSpsorl atic arthritis,

osteoarthritis, cardiac insufficiency,

arterio ero st h [
Thgr% d cglc ﬁ €5e w%greln?c:':{?ésa’va h,g r’\"hﬁ-‘ l'gw.[, %)éo(g Zsslgégsgﬁedco&tween the
Semm@AV@anmewmﬁéTﬁyt okl ne recept or rel easing

enzyme activity in a solution; corrpri sing: a)

mj th t th t
THEEaNE &Y PGy S5 I, Shaee T Vi dRFHT T diegeitey bgveen the
setuemenDSAN okd theseueemptAdBL sel ect ed from p55 TNF
receptor, p75 TNF receptor, IL-6
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receptor, |L-1 type | receptor or |L-1 type |

receptor, under conditions where the enzyne (if
w@e@sesi24i n the sol ution) cleaves the pepti de; P@}/US2004/031377

measuri ng cl eavage of the peptide (if it occurs); and

59. Thg)mtgﬁgdeéf@l&h%%ﬂ %g m@ﬁy@@ rﬂ%ﬂ'\%ﬁ’ ?erdete?rﬂi%g h/ﬁweﬁ'le? %V@d}ﬁpound can

asure

mc@p@@v@@émefreqqe@r plessing iy nehessint &g Wpﬁ’é&ds's 'Baded 16 the solution

befoReég®scopy. 53. The nethod of claimb51, wherein the
peptide is |abeled wwth a fluorescence emtter and a
fluorescence quencher, and cleavage is neasured by

60. Thergeastind; ofplaim £19 eomAiishg Weieraioias whether fi\ﬁéomP%eH%blts or enhances

cleBfddkiofl8 TNP focedtbe 1LY ebptbr, & ILC1 RtdorSdepfidd, f urt her
conpri sing nmeasuring cleavage of the peptide (if it
occurs) in the absence of Zn++ (or in the presence of
a Zn++ chelator), and subtracting the cleavage in the
absence of Zn++ from cl eavage in the presence of Zn++
in order to determ ne the cytokine receptor releasing
enzyne activity. 55. The nethod of any of clains
51-54, further conprising determ ning between which
amno acids the peptide is cleaved. 56. The nethod of
clai ms 51-55, where cl eavage of p55 TNF receptor is
nmeasur ed between the sequence NVKG and the sequence
TEDS. 57. The nethod of clains 51-55, wherein cleavage
of p75 TNF receptor is neasured between the sequence
DAVC and the sequence TSTS. 58. The nethod of clains
51-55, wherein cleavage of IL-6 receptor is neasured
bet ween the sequence DSAN and t he sequence ATSL -45
WD 2005/ 030241 PCT/ US2004/ 031377 59. The net hod of
clainms 51-58, which is a nethod for determ ning
whet her a conpound can nodul ate cyt oki ne receptor
rel easing activity, wherein the conpound is added to
the solution before step b). 60. The nmethod of claim
59, conprising determ ni ng whether the conpound
i nhibits or enhances cleavage of a TNF receptor, IL-6
receptor, or IL-1 receptor peptide.
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