CTI SS./ JLBJL : | CH MERI C PROTEI N RELATED APPLI CATI ON Thi s

application clains prgi ty to US provisional Applic on Serial No. US
60/ 618, 47460 2bediage7oan CCt ober 12, 2004; US provi sional pirivsadosoniser i al
No. US 6(},4;6“5.2&, 994... f.i.led.on ,%Ng%gnber 17, 2004; and US provisional '

Appl i cat ‘o ent it ed 1’ Lf"’"a~ad 4 fusion partner to target angiogenesis,"
filed on February 1 2005, the content of which is incorporated by reference
inits entirety. FIELD OF THE | NVENTI. ON The present invention is directed
to chineric protein therapeGHIMIERIC RROIEIN r eat nent of vari ous

di seases such as inflammation, asthma and cancer. BACKGROUND OF THE

| NVENTION I nflammation is th ody. tion to injuries such as
those caused by nechani cal dmﬁlﬁrﬁ%ﬁ@‘%rxﬁsgnti genic stimulation. An
i nflammat ory ThRGhbReutivhY1des BKBIig%6 ¢S HotRRnaDAHlidaYiolSeRaliNg. Izt i on i s
i nduced ba an %a%ﬁproprl ate stimulus such as_an autoantigen, expressed in

an exaggép/sdd prepn Getober 52.2084318$ proyisienal dpelipationSeriablNot W8 i nj uri ous

agents. td - Xl j : ' igr rel ated
o ot | S o B o L S A S L Bl i
i nf | ammatoras arfesioh ipartissr té taegdtiangiopedesBMrHed onFelmuatyeld 2085, ihecoméerd of educi ng
pat hol ogi cal .angi ogenesjs. However, many of them are not satisfactory due
to poor qhdawprr&r%g %Yff‘éﬁfteg?e Britsi Bt | ty. SUMMARY OF | NVENTI ON This
invention relates to use IL-1 receptor antagonist (IL- Ira) or its function
equi val ent as a fusion partne i gactive or therapeutic proteins.

r to b
Exanpl es of the bioactive OFI-EWQE&HEJW@FEI‘RQI i ncl ude, but are not
limted to, t I OS) : : ' - ralizers,
L4/ 1L 13 neaty B on aventio %@%&Fﬂﬁ@lgg ?2??5?‘%%??%??%“&3 %@5??%%1? and
ot her s utedtalent of taripas diserseofuchraf iframahatom, asishhaad enstenngi ogenesi s-r el at ed
i ndi cations. One aspect of this invention features a fusion protein that
contains a first segnment that is |ocated at the -am no term nus of the
fusion protein and speciBACNGROUNDOF THMINVENTION zes a first cytokine

or growth fac ,_and a second, segnment that is |ocated at the carboxyl
termnus of t AMpazhoR 1E)ﬁ’(?tct@raﬁ Séﬁ%@%?@???fb@llpwnﬁﬁ Porgeraee &r of a
second Cyfeekdnital Bhmige) ;erﬁxd\etfbnfﬁfahﬁgeni@stgnulaﬁdﬁ. | A% £t§rw¥aa&{an%£y rich at

i nflammatory sites. _domai ns are operably Iinked, and“the first or
second che oxiressed patholopically aen ifflaarmatiooriy insluted by an inappropriate stimulus

such as an autoantigen, expressed in an exaggerated manner or persists well after the

removal of the injurious agents. Inflammation often co-exists with asthma and
angiogenesis-related indications. A number of therapeutic proteins have developed for
inhibiting inflammatory reactions, treating inflammation-related asthma, and reducing
pathological angiogenesis. However, many of them are not satisfactory due to poor

efficacy, side effects, or instability.

SUMMARY OF INVENTION
This invention relates to use IL-1 receptor antagonist (IL-1ra) or its function
equivalent as a fusion partner to bioactive or therapeutic proteins. Examples of the
bioactive or therapeutic proteins include, but are not limited to, tumor necrosis factor

(TNF) neutralizers, IL-18 neutralizers, IL-4/IL-13 neutralizers, VGEF neutralizer,



The just -described fusion protein can be glycosylated. It can further
include a |inker segnent that joins the first segnent and the second
segment . wWbeoda/aber segnent i s capable of dinerizing. |mrcomns@sampbe, the

| i nker segnment contains the Fc fragnent of an i mrunoglobulin or a
functional equivalent there of. Preferably, the imunoglobulin is an |IgA
IgE, 1gD, 1gG or IgM More preferably, the i munoglobulinis IgGor its Fc

fragnment, e.g.,.SEQID NO : 2. The.i nogl obul i i.n_CcO i SEQ | D NG
9, 11, 1@}%@9&16@31}698?{??&: aﬂ&ro%‘aef? B??é‘ﬁ‘i%ﬁ‘%&ﬁ‘g Pt%?‘éﬂni]%ﬁ%“%& SR e
just-desgﬂéip%qegi%gg@dm@a%ﬂs, the first segnment can bind to and
neutralizes G-, Ang, TNF, 1L18, 1L4, or IL6, or _a functional equival ent

thereof . For Onammiest ofithis ifyensipn desiFrene fusimm RIOHE thrbconbined HESt 8388 % hai n of
an i nmunggl ohul i n. t hat £ } : i V
Angi opoi PPhE 0% ath% a@ﬁ%ﬁi@lﬁ\?{éﬂlﬁﬁggﬂ %r%eﬁg%ldg% F %ﬁ%l*}élﬁg?s 15% idval ent
N g L - Y R T

, Ang, or , €.0. ;. 3,. 6, 15 or 19.
'n the | disbowd desiespiits usiongroi 3 Spﬁ%ﬁgﬂkyobia‘gs@@%?ﬁp“%ﬁ as*B‘é"&i%f ical 'y
binds to.g.f 51, e.g IE- SrsSRANERL rfc BflaAfinAbk 2008 The Of
IL-1, su€ oa‘sﬁgg?tg%éon\g%tﬁ%%ﬂﬁ?%,glﬁnlzﬁ?ﬁg Sequence'rof. IL-Tra (SEQID Nci : 1)
or a fundbinainalaresperatdy Bnitedamal thg diestton eccnfl cyiakinsrisliiplyptan infammatory
above-descri bed fusion protein can contain SEQ ID NO 5, 8, 10, 13, 17, 18,
21, 22, 9% or 25. Another aspect of this invention features an isol ated
nucl ei ¢ acid qephak MAEHRITEINE Plofeih Bat bepseeRsatd el alofethdenchidead fusi on
protein. It can Contain a sequence encoding one of SEQ ID NOs: 1-25, Wthin
t he scopéinkdr sepinsnt thatgnins the first segmentanslithe seeond prement-nghg yker gegment is
abovedescri bed sion. prgtein_or £ i | i idp) a
phar rraceﬁ?l?agg‘;‘i ?{A{%Eé 'ag et g)(r?ar‘ni1 F’&Hﬁ@%&vﬂg‘%ﬂﬁ?ﬁ%{a ﬁ%ﬂ{ss ggepgé g?@?ﬁllgtsdf
i nvent i ofp inAnBEbbEth 6f 2 fmeidnl tqgvaentitherang Pespabigahe immusofipedin  The

met hod includes rdentifying a subject hayjng or being af (i of. qui ring
a condi t ioan kedaleltleP; 1 objeMn Mot psefpipbly) fie T8 “f“é?p%h}s‘g,lts if i mune

response 3020 ARG OESARS! 5 ERRARARI,AAMIAURIA LSRG, BEQID NDeosub) ect an

effective u usi on proteins or a nucleic acids
encodi ng 12het, 28so1dl¥; pr atffwictional kquisalepethereofn be one that has received or is

contenpl ated to receiye an _allogenei.c or .xenogenei c transpl ant. anpl es of
the condition I H&Jﬂﬁéi/eéﬁ?heﬂf SAHETOST e tg? gésiggg% c%{“&?ﬁ%g?fgne trgggesse, an

al I ergi c i Gea8% TNF,aL SRNEL or ILB, drhiefufieishal sdifvaan didrédn Fot e’mple, _
angi ogenesi s-'dependent cancer, a fusion protelin contains SEQID NO_ 24 is

pr ef er r edhe first sagntenecordaipethe sequsacs ol ehainaf deimmvneslebulin ik apesifisallyr easi ng
the hal f-li of ,a reconhi t \pr.otei.n i J1€Gt« T i ncl udes
j oi ning M@Sﬁ%%%?%’é?ﬁ%g%{g@gi ‘ﬁ8¥18p°1 s, TN, IPY8) 128! r-136: 1S B4

functional equivalent thereof. The first segment can also contain the sequence of a

receptor of VEGF, Ang, TNF, IL18, IL4, IL13 or IgE, e.g., SEQ ID NO.: 3, 6, 15, or 19.

In the just-described fusion protein, the second segment can specifically binds to a

receptor of IL-1. The second segment can be an antagonist of IL-1, such as a segment
containing the sequence of IL-1ra (SEQ ID NO.: 1) or a functional equivalent analogue
thereof. Accordingly, the above-described fusion protein can contain SEQ ID NO: 5, 8,
10, 13,17, 18, 21, 22, 24, or 25.



a segnent containing SEQID NO: 1 or a functional equivalent there of to
forma fusion protein chinmera; and determning the half-life of the fusion
protei n iwoaoeulapeet . The reconbi nant protein binds to acTysedsne219s a
growm h factor. The invention also features a nmethod of’ increasing the
efficacy of a reconmbinant protein in a subject. The nethod includes joining
the reconbi nant protein to a segnent containing SEQID NO 1 or a
functional equivalent thereof to.forma fusi qn rotein chinera;, and

det er mi ni ng t HBOkEF pspaetot §is fYENAQR AW A ﬁteﬁﬁu‘é}e’&?ﬁldé‘@man}lﬂg Bne

enbodi megdyed AendL3EOES megéb%'vadg&m@a BusRinWStef it B&YHLIRAih 388 quehsR!l t aneously
to both I'L- 1 receptor and the cytokines or growh factor at "I nflammation
site or aicodimglonelof SECEM BIOsi £A5di sease site in a subject. In another

enbodi nent, t f.usi on gr%ﬁfén chi.nera neutrali zes or a ﬁ%gorgi zes the
activities of Hii the Seppey LYK %%”18?053}0&/&011 o 2°PV¥ 1 anmat i on
site or adscAbed fusionREGRIR T Muckit 4bidaRdeainglif &rd (m? 8 phbhReltidallyyet anot her,
the invention features a nmethod of deliveri nl% a therapeutic protein to a
target shacepiehlegagianj ddso withia thastchpeiof i inwemiignjive meHipdienaduiatingant i c
protein sequent . cont.aj ni I . -i . hyal ent
Pher cor Pimflas SOERE ef SRt He Mefothdepta ok dRfiti IRV ig e eCT
protein afriskefacidrifg abhditibn charatsiret benaekcessive infhatiramert iespaps@tadi N i S
targeted to an inflammtory site that is rich in IL-1 receptor. In one
enbodi meHRMURGESSRASAC 3B FHEREBFISH retponiepanbrdminttering tg thg suhipst 2 qui val ent

ther eof bisiide bihobhe df thERERkQescrId 16 BRFORDLNANIIRE AR thebing the

t herapeutic protein that s to an I zes a cytokine or~a growth
fact or. Asiangobieiredlipaiuppeptande onefilet as weavpdbyip ephtenhplaedbistrectiveadn y free

fromnaturally associated nolecules, i.e.. it is.at.|least 75% (i.e., any
nunber bEIGRSBC PR IARISO RN CeiruelsS pline oy iRy iERG e SRR ED Y an b
measur eddigyasdh ARRhRRIHeaRas &R dddricriicafd or 8 choer. Db tROLAEthe

chromat ogr aphy, pol yacryl am dé gel electrophoresis, or HPLC. " An i sol at ed

pol ypept ¢@ulitisin is lgp ahgipeencsigriependeniecaperri 4 fustbrf profeimcandging SEQIBINGE24 f or
wild typ%r%%l %ggpti des), produced by reconbi nant DNA techni ques, or by
chem cal Rods. A nucleic acid refers to a DNA nol ecul e (e.g., a cDNA or

genomi ¢ DNA) , Inpahofi¥Aaspct € i@vériod featadds AMAod SfiinereddMy BE hAIfa6ph 0g. A
DNA or RNA anal og can be synthesized from nucl eotide anal ogs. The nucleic

aci d nol EeambingatPERILinuRiact ahifenebed insliles jejping tegcopbinapimseisinel y i s

doubl e-s : “h $8had e ks i0: u |G acid
the str bt anate iAo TONG 58 oPH BN AT R vloft 8% o Bl P BB 7 g
nucl ei ¢ potain chiintega; tahd tetefmming the hgjfrbifd ofbthe usiat prosdin in abjuct.i Tige genoni ¢
nucleic acid,. The ter .tgerefor .covers, for exanple, (a) a DNA which has
the sequEfRBbBANIREPEe! rr%m SW&?{W&?PV’%E&WF}P fa5'%enoni ¢ DNA nol ecul e but is

not flanked bynbplbBndin él@feﬁ%?és%%@tﬁg&'Sf‘ﬁﬁfeahﬂgttheféfﬁ@é%ytolf%tre&%ﬁiné}lft the

nmol ecul e in the genonme of t
protein in a subject. The method includes joining the recombinant protein to a segment

containing SEQ ID NO: 1 or a functional equivalent thereof to form a fusion protein
chimera; and determining the efficacy of the fusion protein in a subject. In one
embodiment, the fusion protein chimera binds and neutralizes simultaneously to both IL-
1 receptor and the cytokines or growth factor at inflammation site or at an IL-1 receptor-
rich disease site in a subject. In another embodiment, the fusion protein chimera
neutralizes or antagonizes the activities of both IL-1 and the cytokine or growth factor at

inflammation site or at an IL-1 receptor-rich disease site in a subject.



organismin which it naturally occurs; (b) a nucleic acid incorporated into
a vector or into the genom c DNA of a prokaryote or eukaryote in a manner
such t hatwoheowaserkti ng nol ecul e is not identical to anycmatsoeoaloln9o4
occurring vector or genom c DNA, (c) a separate nol ecul e such as a cDNA a
genom ¢ fragnent, a fragnent produced by pol ynerase chain reaction (PCR),
or arestriction fragnent; and (d) a reconbi nant nucl eoti de sequence t hat
is part of a hybrid gene, i.e., a gene enco iE a f.usion prot.ei n.t'lihe

nucl ei ¢ aci d destanodwy, the swenidemicaresaanetgd 8 g‘?l%gng ﬁ@%@@%‘z‘%&&}f‘% 48 of this
i nventiqn. For this .pQs ; I; &%l ! Rimtcdeic acid to
sui t abl Ce%oﬁéﬁtﬁFtaﬁltSFK}ag%g(gh@gég %?%O(%Zlglgrgfggé&ginn\égg%ﬁﬂeegﬁégﬂc %Ig)ct or. A vector
refers ts\%ﬁmeﬁu&h@hﬁn@sm TMONEx illoe a danmzibha egfiivaleahtgrsof infgrafdupieR nucl ei c
acid to ich it has been |inked g{;e vecttor can. q(e)acg (l:otligng‘%d aut ononous
repl i catiraigishimeiasgidhadnipkigng the GSopproteR IRl 8FUPRE WA or i ncl ude a
pl asm d, ' LRl ~ VRGhAEminaedry dRsthat Ruidhehdldcid in a
form suitpg%ﬁgnﬁ%)ertﬁéergl\é#%%s%r%{)tﬁﬁ%?Eﬁrﬁ‘ge{mag)c]ﬁgi.c aci d ?n a _host_cell. Preferably
t he vectmetegtoc indascmhediorentthesegwgol containing SEQRLNE: d g 2fbneiory! | i nked to

t he nuclei¢ acid sequenc o.be expre d, " " includes
or oot ol sd b B o are<Bi SRIRE e Qb Ad bl & SEEHFARE
pol yaden%(llo%qﬁ 89t 5ihgR 2 neliedlideat eiokie @uaneesthifacbude those that direct

constitutive expression of a nucleotide seguence,

[ as |1 .as
ti ssue- speci f i An iseltddaYREPEARIFGEPTs i@ DRIV BE l%éa%ﬂé@%l%r@ﬁéma%g?taﬁnéf t he
expressi on vector.capn. de SUEf, fact bewehpi af 1btme, host cel |
to be tr&RSFHEF ,lecl’l & 1[e2,3gﬁ ag%aexpr/eglgef’gﬁglg p?lf)t el né}gZ@%ﬁA desired, and
the |ikejncllBReppuRt &5 dipivelphc t Puritg @an bemeaturatiocad appreprisgsstamdard s to
produce a pol ypeptide of this invention. sa. W thin the scop hi s
i nvent i ons{eﬁ@dap-gméx celump chipspategAPRY: Hgf}?ﬁg%é%é?la"é%"gf’?ﬁ%r Slﬁm?%ﬁ@f%é'aci d.
Examp! es AhiElePpSypdilab of el ifiyerlidfeal bephriffed Rodlanausinouheqtiravld us
expressi on vec oPs?r, yeast cells, or manmalian cells. See e.(lg., Goeddel ,

(1990) Gampe pEypegikes) profiectthioy mgymbiventioN4 teehnihes s ygghemges! maghodeni c
Press, San Diego,. CA .To_.produ | ypeptide @k this 1n } one can
culture a hosg%’é}ei‘c ?Cﬁd%?f%ég(? ﬁiﬁﬁlﬁ&%ﬁe%gen(gigt’iaocr@\] %e"?ﬁ?’i‘#@ﬁ?%(oj%&si on of
the pol YRRR! indRcERTOLE dn MRIRAN WS gD ARR RN A bndlbg.S Al DMANIrRNA aasldgpai i fy t he

pol ypeptide fromthe cultured cell or the nedium of the %gl | .
Al t er nat by ginhesizhé fouchusiestide agalpgs. t Fievickieaid Brelecyle 498 besHigler i bed and

translated in vitr . 9. [ Aol g YASedeRGes and T7
pol ymer aS&Andgd of %cf]r@’h’%ﬁ%fle%q%ﬁ Q%If eer%lflg Ié(; aﬁ{osrt%?lg?#l%\g{'f égt ger refers to a
pol ypept ha@eidaidv adfird € 8huélbe aofdhe stfudturg .of whighristhet idettival togthatine aoy nor e
poi nt nutations, insertions, deleti ong, truncati gns, a_fusion protein, or a
conbi nat hefarallieeeusting prcleigagidar 1o theé phany Hagment AEa BRPFl QP WfiNEhe f act or

00 oe 4R P T 1k ARS8 61 Ot ) BN BominasaR o
forth i nséduendadpaitpl hoatuslyovecuingegenbmint DNésmolsbyle busis rghfazked it ages of
the i nvelr;gghoor% ﬂ\{g cloldin%esequences that flank that part of the molecule in the genome of the

organism in which it naturally occurs; (b) a nucleic acid incorporated into a vector or into

the genomic DNA of a prokaryote or eukaryote in a manner such that the resulting

molecule is not identical to any naturally occurring vector or genomic DNA; (¢) a

separate molecule such as a cDNA, a genomic fragment, a fragment produced by

polymerase chain reaction (PCR), or a restriction fragment; and (d) a recombinant

nucleotide sequence that is part of a hybrid gene, i.e., a gene encoding a fusion protein.



apparent fromthe description and fromthe clains. BRI EF DESCRI PTI ON OF
DRAW NGS Figure 1: 1st generation of production CHO cell clones of

TNFRI | - Fowendoslidsfze| - Fc- 1 L- lIra chinmera: 24 well plate expriss@soniph
serumfree nedium direct Coomasie blue protein staining; all reconbi nant
proteins are visible ranging 0.5-1.0 ug; loading 10-15 mcroliters per

| ane. Fi gure 2: Affinity purification of TNFRII-Fc-1L- Ira chinera: SDS
page red nd non-redu conditions; Cooma Iue rofein staining.
A I U RS R e i B o S T

degr adat {RRnRER kG Thi ﬁxg&ﬁh& chfopdratiVel PLARUTRE Rudiic 3Lie6 sighbide first
purification step - anal ysi s ‘of intact and partially degraded

TNFRI | - FceguLatorb'rsaqwhcemG gewdratn alNRRicksificvetort rol . Figure 4: Affinity
purification qf |L-4RF IL-AR-Fc=1L:-1ra an L-18bp- Ec- | a. Fi :
Col | - baged TNA MBI PAPPE A-Ghmplect R AR PLERPRarttg b i Har kot o
TNFRI | - Faci ks mhath)it habMWebh linket: IThe vet@r @én peE aﬂlel&aathaﬁsusﬂ&ﬁhadﬁ@m)rs
killing activity on L979 cells. Figure 6: Cell-based |L-I neutralization

test i ndittegraie iftnathosoN Anehiyamnles qfithe yeckor(irglnds @plpsmid ccmnm oryigal| L- Ira
chinmera ration.
Fi gure 70 J#){ afHeZ\%cz?hAdl{dGE ?@‘célt% %giﬁﬁglé S 26;&%&%%1@% g(&eﬁﬁ({) r%ﬂaﬁégh{l‘ggnt r ol

| L- 4RFc. aditldgua @o8: ce]HuHRIﬁerhlblylthmewtcrrahdﬂ@éslcma oaﬁﬁaatyre(ghlatdr?ﬂ%mﬁﬁcdsL | ra0
Figure 9: IL- 8neutr lizi activity of 1L-18bp-Fc-)L-lra. Figure 1
L1 neuPPariys }‘1 nj&’élttP\?}]?etWchech pgid sepsDes:tol he- prestegh driggylgtory peqience”

neut ral i zicngied pEdn¥dttr¥, éﬁﬁlaﬂé%@:%d oﬁ%r éz!présrsﬁ)n c@nﬂ)l@l&ﬁéﬂtf eflgure 12: VEGE
neutralizing activity o - Ira in HUVE ce "Figure 13: IL-1I
r ecept or pblyadtinytatias sgyalsDﬂnguL@yBEm&Tmmdeﬁmiﬂﬁaat div@tl‘fbﬂﬂu]fmes

invention_is bas in part,.on.the discovery that |L- its

funct i onSPE N TobSe SPappieb e Wl Rnitsu ot Eiregbiosy b inebisBieang

ef fi cacy s@fueceBUMheHesddn & tha 6k pré&idi RicRirRan d8pelid ondNEH faoidhd AMBLLSBe

proteins, anti-asthm Pr oteins, and anti-angi ogenesis proteins. Exanples of
T

these pr of e est osll [te be rensfermede thedeved of @mr@ﬁslopnﬁp;otﬁ@mmfmewd an_d 18
|
e ol BB . o Ak Al b B B b o T L RBB

to conpl ef mlsammuohy Alaswithipahé scopk af thys fn@éntio@rlg ehestzell plipehtaink tisd on

artners. For_ex ro-enzynmes and
P above-descr %ed nuclegz acid. E}%lamples include E. coli cells, insect cells (e.g., using

Ieads

baculovirus expression vectors), yeast cells, or mammalian cells. See e.g., Goeddel,
(1990) Gene Expression Technology: Methods in Enzymology 185, Academic Press,
San Diego, CA. To produce a polypeptide of this invention, one can culture a host cell in
a medium under conditions permitting expression of the polypeptide encoded by a
nucleic acid of this invention, and purify the polypeptide from the cultured cell or the
medium of the cell. Alternatively, the nucleic acid of this invention can be transcribed
and translated in vitro, e.g., using T7 promoter regulatory sequences and T7 polymerase.
A “functional equivalent” of a proteinous factor refers to a polypeptide derivative
of the protein e.g., a protein having one or more point mutations, insertions, deletions,
truncations, a fusion protein, or a combination thereof. It retains substantially the activity

of the factor, e.g., an ability to bind to a cytokine, a growth factor, or a receptor thereof.



pro- hornones are not active due to the propeptide fusion at their

N-term nus. These prodi gesting enzynmes and pro-hornones becone biologically
active onwg oetd4B972hei r propepti des are cleaved of f. | npaadisteosnizibar ge
size protein fusion often |eads to | ow expression yield. Unexpectedly, IL-
Ira fused proteins can be produced at comercial production level in
mammal i an host cells. The fusion does not interfere with the activity IL-

lra" s IL-I p ndi n and tralizj act .vities, or .the binding
and neutral i zﬁﬁ’@ ‘{gfaﬂlis\?? P@&gﬁws B‘%’@?é’?"ﬁ W@ﬁ‘?ls@nfortgl "ilg’ef used. Al so
unexpect edtiptibh belofd @melgfeammn@autaran%dearﬂé S 8sieahRMliofwillbs functi onal

equi val ent not only extends biological lives of the bioactive proteins, but
al so di r @ep¥enttizomihy dascuintion and deopr the-olaigs. i nfl ammatory site. |L- Ira IL I
is a cytokine produced by cells of the macr ophage/ nonocyt e | i neage." IS

produced in two forms: IL-1 alpha and IL-1 beta. IL-1 protein |n|t|ates its
bi ol ogi cal effects on ceBRI;EEPEﬁGﬂIRi@QM(HbBMWJNG_SI receptors (IL-1R).

coils. TLO1 T dRitdr T oagEn O plodfefb AR SRR ENERIT e AT “Bet & as o

nat ural TNHRAI{FRFILofra |chrniera I24 -WwélBplaRSexpRI| ot Hresbrif-fidepRERes; Bike 0gi cal
activities caused by IL-1. It binds to cell nmenbrane bound fL-1 receptors

and pr evé&Romasie blug protaimstaiainggall gecombinpatarotqing #re yisihle Fanging 0.5-1iept or i s

nostly e)f@a{d‘ﬁ? 13 % tlag{y sites (Deleuran et al, 1992; Laken VD et
al, 1997) ﬁgrrphg%@és 7 SK et al, 1990). Thus, IL-lra may direct a

t her apeuti c priogwetd: Aéﬁrgty pmf'EbIEomeﬁJTNERIIzIFm@ agiejhimdesS]D'StpﬁgIe fedbeat) fused

thereto to,an IL:1 rece tor |ch i.nflammtory . site. Due to this targetlng
ef f ect, FB%BB%aedér?imfi %@nﬁei’lﬁépfﬁ%‘i‘lééé‘ﬂ?gc protein are needed,

there by reducipg,sh dﬁn%giﬁrﬁﬁl'%%f Bl fr@ﬂfl&gﬁ%tﬁtgfchﬁﬂﬂ I%H{lélﬂ b de%rjta atron1€r gy

between IL-lra and the fusion partner leads to a erapeu ect greater
t han t hatrdfleradeh SFRIHE-Hwbraphinern by a&bnn@ﬂmrﬁrstrpucl@rmcnaitcp}nfﬂﬁ@ to, at

tunct i ondret oy et i LER L AR it eaE e B B DAY S

functi ongbntesiui val ent refers to a poI ypepti de-derivative of the IL-lra (SEQ
ID NO 1) as descri bed in the Summary section. It has substantially the
activity of | Eiguyra4: Affgnity purigicatios 16, I-4R-FedEelreoné laridbpfedent i ng
IL-1 frofppinding to the same IL-1 receptors. IL-lra and its functional

equi val ent contains at |east one interleukin-1 receptor antagoni st domain,

whi ch refers Figue do0el-based T sphd n@ﬁ@ﬁkétl@&bétk(ndidzd’ﬂ@h thgt siilbltol receptor

famly ne % activation of cellular_receptors to IL-I and
its fani I‘}r;‘rblrFé‘?\doﬁ&gRﬁlr' ]E &‘I&’é"ggw RIf-Fhtllylre shimgrameuntislisesal NY elpdiptsor menber s.
Accor di n@iNng hARAS ATD78&%REal different IL-1 famly agonists and

ant agoni st s. These I'L-1 antagoni sts nay not

Figure 6: Cell-based IL-1 neutralization test indicates that both marketed IL-1ra
(Kineret) and TNFRII-Fc-IL-1ra chimera neutralize IL-1’s biological activity on D10 cell
proliferation.

Figure 7: Human IL-4 neutralization assay of IL-4R-Fc-IL-1ra and control IL-4R-
Fec.

Figure 8: Human IL-1 neutralization assay of IL-4R-Fc-IL-1ra.

Figure 9: IL-18 neutralizing activity of IL-18bp-Fc-IL-1ra.

Figure 10: IL-1 neutralizing activity of IL-18bp-Fc-IL-1ra.

Figure 11: IL-1 neutralizing activity of VEGFR1-Fc-IL-1ra in D10 cells.

Figure 12: VEGF neutralizing activity of VEGFR1-Fc-IL-1ra in HUVE cells.



necessarily bind same IL-1 receptor famly nmenbers. Here IL-lra is used to
represent all the IL-1 antagonists that bind to IL-receptor famly nmenbers
or/ and newonraddmss7activities of IL-1 fam |y menbers. AnpCAisc@shuried i onal
equi val ent contains an interleukin-1 receptor antagonist domain. This
dormain refers to a domain capable of specifically binding to IL-1 receptor
famly nmenbers and preventing activation of cellular receptors to IL-1 and
its famly nepbers | es aqf. i.nterleukin-1 receptor antagonists include
IL-1ra (U.S. %P%{&Eﬁ%r%?%@% PEASRY| HYl or IL-1 fanmily menber 5 (U.S.
Patent No. 6,541,623), IL-IHy2 or IL-I famly nmenber 10 (U.S. Patent No.

6, 365, 726), IL-Ira beta U86,3l§§ 573,%%(P ngﬁrr L-1 _antagoni st nenbers and
their functional eqtpEf 0D gRIP ﬁ e INY &Y fromlL-lra e.qg.,
proteins havi s Ofcbn IR DAL MastTH b A ¥he dis!Eé&‘ér%'tha@?L—l?ﬂyﬁ%é ons,
truncations, or conbination thereof. They retain substantially the activity
of speci functadnay biwidalagt, aoa filsion pagoep extendbidlqgiel Enes ang efiitdcyafaon of

cel lul ar reﬁe%ggrs .0 I L-1. The% ca&conttai n SE IDNO.1 or a fragmant of
SEQ | D NEYMET B IACIEHPIO e, & &p pritpRfiqnumghiq Rre %Otifr LS AP P gy 20

pol ypept iftPangibeenasit pMtdiNs. OF xaaiplés\$fahdse prdtBnd idcPsRRLAGLr ArGGORCRE My be
determ ned by cell-based IL-1 neutralization assay using |IL-1 dependent DI O

cel | s (seNBasupnlizesy, ILd8qevtriigers, ILH/E a3 neptiabizsarV el neutrilizeng assays.
Preferably, |L-|r r.its functional equivalent is a glycosylated

pol ypept %lyﬂqﬂok%t{ni Igeéﬁfikzqrga is glycosylated with two N-link glycosylation
sites (US pat MrerminabsoteGORBI0AR) a biddetiee proeiMoftémicadd Wosiplat halvigi tes are
i rrportanf? for |L-1ra's in vivo activity, particularly for its biological
life, an®sh-artculagmnipr Bss-vizoraismgsiongpenes. Frr eagile. paprepzygpasiangr oduced
IL-1ra, LacksmBAss ki b LG R WLt to bind
to humanbser um p?%atré?lgggég‘?é H???’Ictgg?fyyggﬁ%t%g@ nlag‘\ﬁl\lgr‘?\i? lrtgr{T/llne/doS ' (;,[;h? I a8y. An

| L- | ra odigestimgfenmyrhéesoarsl preduimanies betamabibbgicails tactivd only tytilctheir be det er mi ned

by cell-based.lL-1 neutralizatjon assay.using.llL-] dependent O cells (see
Exanpl e %r)o_}oeé S gierdeaved 9 qﬁirelﬂfdft}f’pk Faf%\%‘/ﬁlﬁlprﬁé%l@rsl(ﬁ’i‘éﬁfefliﬁdﬁ hP¥assays.
I'L-Tra fageRichGicdy UREQietddl,2geN Sk hiddeScaiWe GrothREd WElditherefad | €ad to
increased biological life in'vivo. IL-ITa fusion to other nolecules through
i mrunog| podwuction leeel g mamggliagdpstreal)s.  Tiret fusionidoes eetdueterfoleovith the askvight . Due
to the dj bzi-ng ability of i nogl obin Fc, it esence .can doubl e the
evel of ¢ ¥ e Buftdhst bind@ie s TRAURRA: sifites it RRATH A et S <

fact or - addivity OT Abicak @¥eprotsisitoTwhieh it1eelsesi Albambopeckalyd ILINFRgt 2) are

mammal i an secreted proteins capable of inducing a wide variety of effects

on a | argemmeiemage ebiepsylatgPeas its fectignelsaquisialant et anleextendsitaalogicaluct ur al
and fu nClHeg Lo !thecﬁlg&ﬁl{% ?)H[téﬂlk Gt gﬂfso Hﬂ&ﬁ?thteﬂpto%tlﬂkl' &%gptg'lgﬁgh fn?l%l"flllﬁa%lryl :

their collective description as
site.

IL-1ra

IL-1 is a cytokine produced by cells of the macrophage/monocyte lineage. It is
produced in two forms: IL-1 alpha and IL-1 beta. IL-1 protein initiates its biological
effects on cells by binding to specific IL-1 receptors (IL-1R). IL-1R is generally
expressed on the plasma membrane of IL-1 responsive cells.

IL-1 receptor antagonist (IL-1ra) is a human protein that acts as a natural inhibitor
of IL-1. IL-1ra has been used to suppress biological activities caused by IL-1. It binds to

cell membrane bound IL-1 receptors and prevents IL-1 from binding to the same IL-1



"TNF'. TNF initiates its biological effects on cells by binding to specific
a TNF receptor (TNFR) expressed oh the plasnma nenbrane of TNF-responsive
cells. Twvodnetdi4see fornms of TNFRs are known: Type | TNPRT(UBRIMRI0)219%hi ch
has a nol ecul ar wei ght of approximately 55 kil odaltons (kd), and type I
TNFR (TNFRI'1), which has a nol ecul arwei ght of approximately 75 kd. TNFRI
and TNFRI'l each bind to both TNF al pha and TNF beta. The role of TNF in

i nfl anmat ory di seases has, been well establjished. TNFRI I fused to human |IgdQd
Fc fragmisediors dbel wapriorissrestly erpresssd enflammalesy sitpediqlensar ehralaf9y2;

TNF- depepdent v %f q%@)aﬁﬁg%}ng%oecggtggjﬁegiﬂ &rali Nrooby. SdeHP—§%rﬂl§}$ §Sect SOl ubl e

TNFRI (Onercept, Séron inclinical tria or ‘treatnent of
psori asi g thefafeutiapageini(s s a AdNEndemhzing egent desdibed hedow) fied glométs taan such as
sol ubl e FRI1 and. TNFRI, bjnd to TINF apd prevent. . TNF from phi ndi to TNF

r ecept or Sl EcaRIGH aft %m’@&W%éltt% Y ft"&ﬂ’ﬁﬁ%ﬁ?tgﬁgsefgchlré}ic@%FBJS%{We@l%§‘?Ses
caused b%fﬂl%"fherfﬁe%i@be%&ﬁ%?@né@ﬁ@dﬁﬁéi ByPlelidding sidd 8ffedts 6RMMBvdaeady0 | L-
Ira or its functional equivalent. Liké IL-1, TN F is an inportant nediator
of i nfl afpghérothe speergy betwedh -l tsandithe fusimmaarmpiHeads o mghérapewgic sffeett s

i ncl ude TNF, and i f.unctiopal equival ents. .Each, of ..t hem j ncl.udes one or
o e TS Pt o T 0 Bl AR 36 P b B D R R o
i nhi bi ti pgrttfasiomptoteih ig¥ingfto Thdsand 1dddtonecut ral i zer domai n may incl ude an
extracel lul ar _donmai n of hupman, TNFRI I, an extracellular domain of TNFRI, or

vari abl e regi Srrdraomndgts fmatignabeauivrdent ean beyserse aectisrcthirdavemionetkrisel | ul ar
domain o I : Fadi I ( BP-1) or
TNF rece%ﬁgﬁ}l&?{&ggﬁ{a&?ﬁ%\r}%ﬁ)ﬁo %1%(&##5 ? g%a%rh‘:’:‘ﬁ%r &g%{j?%og%ﬁ ?éﬁé\%o ' D{}-r%l ra,
Abbot Lalescabeat inghy Samchachsevtion.c Itdnas subktditialiyt the adyvi(yeojL- 11Reid. cagle of
Johnsons hnson).. Since TNE al pha and LL-1 .are t nmaj o | ayers in

1 arma P BRPED s Eeebiars FRG pe BaRechy HEPTLDIBHTG rie SAHE Jore P an 1 L-
Ira or its1futisqiadtoREd R Bt cERAnDEt S8 And ikl Pl NG ph@ and

I L-1 pat hways, and therefore can be used to treat acute and chronic

i nf | ammaéowain whish eefersi ts ealoomimenpablefof spacifically bitdang odEhl raveptor fudlyl y. TNF

neutrali ctivity of the. chineri rotein ca e er m.ned i ng TNF
dependen@%@g Ts_san\cs/lt%%'egéng;ﬁga_ &P ?eﬂ?%?cemrsetogﬁg%@isw *Ue&pendent
cel | s caIL-beedebldr &ty c&fthias bdveenl d@ep®r fenitRf0 Kb draely! Mioréhi@verdini S

TNF- dependent activity can be neutralized by addition of these TNF

| Ly ! . .
neut r al i gidtegent He-d famdy paerists end antAgonass. | Thes ofl antrgesistmaelt r al i zers may
al so be g 5 Hq b, i A i ' ' ngli a s t use of
59,02 bRl D19 PR SRR SR o
t r eat nenthedL- ITaxfagahishathairtdnd to IL-reeelitai fachilyirs@abes or/Halwenliz@adivitits c al
trial of 2 Pat.i ents. and 24-weeks published by |Inmunex Inc and Angen Inc
in 2003 -1 family members.
An IL-1ra functional equivalent contains an interleukin-1 receptor antagonist

domain. This domain refers to a domain capable of specifically binding to IL-1 receptor

family members and preventing activation of cellular receptors to IL-1 and its family

members. Examples of interleukin-1 receptor antagonists include IL-1ra (U.S. Patent No.

6,096,728), IL-1 HY1 or IL-1 family member 5 (U.S. Patent No. 6,541,623), IL-1Hy?2 or

IL-1 family member 10 (U.S. Patent No. 6,365,726), IL-1ra beta (US6,399,573), other

IL-1antagonist members and their functional equivalents, i.e., polypeptides derived from

IL-1ra e.g., proteins having one or more point mutations, insertions, deletions,

truncations, or combination thereof. They retain substantially the activity of specifically



concl uded that concurrent use of Enbrel and Kineret with non-reduced

i ndi vi dual dosage (Enbrel 25ng biweekly and Kineret |Org daily with nol ar
rati o abowo 20061@}397di d not increase the efficacy but | easet/useoosioghes

i nci dence of infection and neutrapenia than that of Enbrel or Kineret

nonot herapy. |1L-18 and |IL-4 The above-described IL- Ira or a functional
equi val ent thereof can also be fused to other anti-inflanmmtion,
anti-asthm, or_anti-a enesi s pratejns Ies i nclude: (i) IL- 18
neut r al i gé‘blelﬁtl FeceioR and preyenting %Flﬁ%ﬁor’i’g"fﬁgﬁ‘t?l Wmersfoélg T(hf% cqn g
recept orcdntdin SEGHD Rt ﬂ%‘fﬁ%@h@ﬁt&@%ﬁbw 1hLFI€fyra?&§| RO - 1khs 218 antibody;

(i1) IL-4 neutralizing agents such as IL-4 receptor (IL-4R) extracellul ar
domai n (glymmmdunmmah@epolypnmdexljhmﬂvmnﬁm Imedleahmrl rdgexdtoamtagnms}

neutr ol 1287 ok anem Bttt St el A AR R BT ERARALEALT

addi ti orceff (delsﬁxbmgleaat) ard! RSN IDUB f0ilyt e BertetirgliAsg fskhyd. nCr eases their
nol ecul ar wei ghts; 1}9( adds_ two nore glycosylation sites when produced in
t

manmal i an hoskreferably:thrlgepsits Rutionnl sauivalent ip a elisoprated pplypeptidenmat i on site

directe e n and | L-
si nmul taﬁg%ﬁjselm frfis élﬁgongia?e%k&ﬂ# ihg COSXMﬁ Eﬁ%’tefgbsal%g g@ﬁgﬂt ested in
clinical 6(19|6I7%8)3Tbé5ertwawhﬁloglybosg@ettmmgntsd(am 1ﬂnp<f>ﬂtaii'lnﬁ(ﬁ’tIQFMaisridIV€\&t i on :

psoriasis., Good safety e of hIS | L- 18bp has heen denonstrated. IL-
"Fa t usi BHVHY. TpeasbUPh E@ ‘?%é‘i?lé‘ gAnd }t%a%wwr?tﬁﬁ@a@@g PEPeY ol ogi cal

life. | ntiRramsiar xoﬁbfoau&e@rmefﬂanﬁc d aﬁ%ls{ Jpranshé&ﬁmmﬁbaﬁcﬁ% SA%fyaisﬂl‘.ﬂ,qtant Iy

increase its efficacy. Double-neutr zing IL- and L- Ira
f usi on desds thdwmltwmmagwelfumpnomlaimgnﬁcmtlylamﬂﬂaamewunvwepﬁmet di seases

h i asis . (Yud 2 tingly, IL- 18 and
TLCT e sameh oyt et iina s aliti s apfronisbHE g Feg B lpmiBil Y on
pat hway . ccRB#tEHR a6lktda@dn dskay udREI -1 depdhdBhiaS KB TRRIEGHPN §f 6Ly Whol e

IL-1 receptor fam |y mediated inflanmation processes. Doubl e bl o¢ki ng of
| L- I and qther standpig 15~k famibr nempetoteairaliging assys. i lhvkeafusion fosmyesetain t he nost

effecti V%eﬂfgtllll réeﬁfe{)ﬁ%@f %/Slglipl glﬁfl%g&{ (aZ'I%gSneEi bl(ﬁ ICErl]Cit %{]Yal:llggp%gr‘lv%alt gnt of

lL-1 8bp can e tArSSHvEn?

f unct i onfakioggubthat malecalemt}mug& 1ﬁm|ulnoglb$>1r[lE¢l(er ez ]gZHFFdeﬁﬁafl firthé idee@den
capabl e of neutraI|2| ng IL-1 i..e., Inhibiting the activity of |L-18. For

exanpl e, MAlgCYlpc ‘Y@ghteQﬂlPé(P Thfé}rlm%?iﬁg APIRER Off imupyReelobin Bstitspresened @n domai n of
hunan | LdojclglertﬁgfleEpc;f %éﬁsg@%ﬁ%nﬁat%%%ﬁﬁereﬁn IL-1 8bp, an anti IL-18

anti body , or an antagoni st protein. The IL-18 neutralizer
activityIMF a chi rrerl c protein of this invention can be determ ned using

'L-18 dependelnl}mé*%ekrogl%lfjaébr-aﬁgﬁa wgfpﬁa) anlélrrlan olrlhe%rsosfs dcl%grebsetell Fll}l\_ll*g
beta) are mammalian secreted proteins capable of inducing a wide variety of effects on a
large number of cell types. The great similarities in the structural and functional
characteristics of these two cytokines have resulted in their collective description as
“TNF”.

TNF initiates its biological effects on cells by binding to specific a TNF receptor
(TNFR) expressed on the plasma membrane of TNF-responsive cells. Two distinct forms
of TNFRs are known: Type I TNFR (TNFRI), which has a molecular weight of
approximately 55 kilodaltons (kd), and type Il TNFR (TNFRII), which has a molecular



secretion fromKG | cells (in the presence of TNFa) in a dose dependent
manner. This |L-18 dependent |IFN-g secretion can be inhibited by effective
doses of wb-20&/masereral i zers. The activity of these |L-1pr8Tnmseaosaliiizers may
al so be determ ned by IL- 18/1L-18 receptor binding assays. Reconbi nant
soluble IL-4 receptor has been tested in clinical trials for treatnent of
asthma. Great safety profile has been denonstrated. However, its efficacy
is not satjsfactory. Interestingl it was reported that IL-] is required
for all eWﬁléﬁt-% F‘Pi”@afFHQH:]é‘i-l Tﬁgi& gt TOH ch h@dci%&?@ﬂ’o% ﬁ{phﬁlan‘éi rway
hyper senghfipég, response (Iwakura Y et al, 2003). In addition, co-existence
or co-dependence of and interaction between asthma and chronic inflanmation
are very conmbhe igle of TNFds infBimoedtonygliseasds haabearl well estidishpb UTINERBS f ect on

asthma at | t in i.mal . nodels. It is r ossi bl e that bl ocking IL-4
and 1L 1 uspd f G e fRent i e BRR R e v O el
recept or TNESdePBnden®HsbideAubl ad MBHONOR drhifitRiahl pasriasisOrsoliatNrgIsever e
asthma. Inflammtory site-targeting of IL- Ira may further increases the
t her apeutQuereeat. fsrarfo) bas basndested in chigisabirigh for freptimeat phigposiesier e ast hma
conpounded by e infla Lon. .Ln it - a_fusiaon
significantl yTlNgcarntltaa ogmé%ﬁ%&%ﬁ%e 1E@Hﬁ%§bté[%1§ é(%’range{g&nlo#soa‘llcglaﬁs SPllug%Y FléloII ubl e

| L- 4 r ecapl DNFRI, bifidstof TINE bhdpighver@ (NI &bertindiag thENFuseghtdre $Sihch pro@insl L- 4
receptor or its _functi ong,l equi val ent contains a IL-4 neutralizer domain, a
domai n cSAYEIS wehio sppissa Plojagicnl petivaties cagsed hyn ki, thrpfginbaseddNFi ty of 1 L- 4.
For exanpl @miidiolbs L Zere o, p; k ef | L, domai n
e R R S b e S

ant agoni st inlyaoriangmadidtou bof enflarinattionnedRtiad. DT ¥d pdDmemiddred TN hewdtalizik@o7) .

I nterestingly, thi L- 4R subuni t. not onl inds.lL-4 byt also binds to

|- 55° auees pelads Sandols htPuel SdhvalsL dieher ter Peliesis oty

r ecept or $NF lefitrhlkzef dB@binE 3 dch8din 84labld 5%9%1%%%5 i1& iﬂhﬁﬁt%lc?”tth this

i nvention can be detern ned bi( | L-'4 dependent -1 cell-based assays. For
1

exanpl e, adtiyitsf ITINF4-A ddFerrgeatizes domainamay instndgfan FRtracetlglar dowain dfe i nhi bi t ed

by addinlg e i S . Rf 1L-4 .ne -zers.. The activity I L-4

neutrali zergfnggkgl?glgg%gacgfeﬁtﬂ%rr ér;?rlf’l]% OgW’Af?rlvﬂlﬁblFé%%ﬁ?so?tlag%llrﬁ%g assays.
VEGF andanfibgiliepoEeimpled e lalb aveedesellilaibnapp 6 DENRescepan tiledD (DGFRAP! i €d to
ant agoni st s of VEGF and Ar—'[%if oi etin, as well _functional equival ents

t her eof . INEdmding profn f 4y Pg ) g greapisr type AT NFRBchumarizebai TNFade nane
A tin, hyl.pe : i i i ti .
Sl o ERREPLGETHbBm, A0 1R0HRR Ml iRt LR R | & Fe has

al so beeRemwede vJohesinsélolmsoEGF f or angi ogenesi s rel ated indications. A

functional eguiva t .of VI contains.,a VYEG- neufralizer domain, a
qélmce ahg)ha anlc':ﬁf-l are two major players 1neln ammatory diseases, a

fusion or chimeric of a TNF antagonist and an IL-1ra or its functional equivalent can be
used to block both TNF alpha and IL-1 pathways, and therefore can be used to treat acute
and chronic inflammation-related diseases more effectively than each individually. TNF
neutralizer activity of the chimeric protein can be determined using TNF dependent cells
such as L.979 cell (ATTC). More specifically, TNF-dependent cells can be killed by
effective doses of recombinant TNF alpha. This TNF-dependent activity can be
neutralized by addition of these TNF neutralizers into the reaction. The activity of these

TNF neutralizers may also be determined by using TNF in vitro binding assays.
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domai n capabl e of neutralizing VEGF, i.e., inhibiting the activity of VEG-.
For exanple, a VEGF neutralizer domain may include an extracellular domain
of hurman waGhocaage7zar i abl e regi on of an anti VEGF anti bedy/ustes/ovEGH
neutralizer activity of a chimeric protein of this invention can be

determ ned usi ng VEG- dependent HUVEC cells. For exanple, human VEGF

i nduces proliferation of HUVEC cells. This VEG-- dependent proliferation of
HUVEC cell s can be inhibited by effective doses of VEG- neutralizers. The
activity of VEwrumentusalof Herlsa sl INF secepter Hwed (Retibwed]) haye RepnveEGH VEGF

r ecept of B O 16 AORAR ot M BRI Sld 0. PRIHAA HIRACR! Howld/e? aWBRIA SO been

suggest s an anti angi ogenes erapeuti c agent agal nst ‘cancer or
angi ogenigial of 24| mitiets nhé Qdetesksipabiished by BumGosxelnt shddmegearide to2MP8deddence

of angi ogengsi s _and i nfl anmati.an have | ong, been observed i.n. clinics. The
ot conORERL BT EoteE R ReE SR L S N K Bangisg i R

i nfl amBtEneR] 08m@HiwbeklNREH RRREQ U DM IRV it hEleeRR abdhie21 DY didnbtunct i onal
equi val ent therecf contains an angiopoietin neutralizer domain, which is a
domai n ciaphsecthotfifivecy butllpaded go higheropeidenderpf infeetion gndhiepirapenip thiethatt i vi ty
of angiopgietin 1.. For ex | e, an angi opoi etin neutralizer domain may

i ncl ude gtﬁérﬁvﬁlrogigmrg{lgpn%g%gp% of human Tie2 and anti Tie2 or angi ppoietin
antibodies. The Tie-2 neutralizer activity of a chineric protein of this
invention can be determ ned by Tie-2-dependent HUVEC cells. For exanple,
human anBi-bbaidlli-f 1 i nduces intracellul ar phosphorylation of HUVEC cells.
This Tie-2-de ) ' : : I Il by

ef fective do522@%%%@%dggkgﬁorr%g%ﬁgiﬁyzag@ngﬁ%dgpg%ﬁ@%tﬁ%? @f}iag% Orr?é}uftmfegﬁ?zer S
may al soother aeitiaflainnediobyantisastignal ioe ant2akgiggempsis ptatein® Bxaniplaginakdeays. It i s

Neut ral i G1 g ¥ hedCaigineiaEoRE soch ssiL<l YIRAPE GFeis naiar GADalc 1§ HsPHPs AL

angi 0gen g @k ki RIo S PMd hilnfrd2d a0 TRl 1 sTRdBbdy; SO0 £§ hbdehli ammat i on
enhances angi ogenesi s. For exanple, the nost aggressive type of breast

cancer i agenisfsuchmanklof yedspwa Sl -¢Rnexdnacellulari donrams (tradeheshe/ Nuvariceuise of t he
fusion IL-]|

VEG T ecprbi it BnfRr EATHERA PR G iR SRS BRIV o )

has si gnidtibeaiet hird Setibiietaf Adueabiyerkbiapblel 1162 afttdceingl @ERIIAS AS dagasedal one in
treating cancer or rheumatoid arthritis related indications. Besides the

above- netieicthadditine phHedtd @ CGatpamings obthises protrine(d) acgrasesdtheir prdgoalfsut i c
agents tha e 0 - o] j equi.y: .are listed
bel ow 1&@1@%@@3 ?ﬁ%%mb&?ieéﬁsglagorg%%hﬁlf Iélg’ ?%&P]Jtc?@ﬁ'lg%mg 1 .al}l]%#(')g%tt’((%?)v artis)
for treafardeg théthes gh TL-dstdsplor-riehaatinamanibh sitegdifectdd delivers; (4) blocks IL-

18, IL-4, VBEGF, or angiopoietin and IL-1 simultaneously at 1:1 molar ratio.

Recombinant IL-18bp has been tested in clinical trials (Serono) for treating skin
inflammatory indication psoriasis. Good safety profile of this IL-18bp has been
demonstrated. IL-1ra fusion at its C-terminus may significantly increase its biological
life. Inflammatory site-targeting via IL-1ra fusion can significantly increase its efficacy.
Double-neutralizing I1.-18 and IL-1 by IL-1ra fusion also have synergy for treatment of
inflammation-dependent diseases such as psoriasis (Yudoh K et al (2004). Most
interestingly, IL-18 and IL-1 use same IL-1 receptor family and almost same signal
transduction pathway. Double-blocking of IL-1 and IL-18 blocks almost completely

whole IL-1 receptor family mediated inflammation processes. Double blocking of IL-1
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2. H5Gl.1. H5GL.1 is ahumani zed anti-C5 anti body (Al exi on Pharnaceuti cal s),
whi ch can be used for treating of psoriasis and autoi mune di seases. 3.

TPI O. TPIwoi280620430R Ubl € conpl ement receptor 1 (sCR ) forcrrusatsentiioof acute
respiratory distress syndrone and organ transpl antati on ( AVANT

| munot her apeutics). 4. ABX-1L8. ABX-1L8 is an anti |L-8 nonocl onal

anti body (Abgeni x), which can be used for treating psoriasis.5 CTLA4IQ.
CTLA4l g is_a reconbi nant sol ubl e receptor (Bristol-Mers Squibb), which can
be used #¥t1L-hhbnashisprissspisin of|this dnvegtipnrepEiscrfiibe Bost HEechkodl-di scussed
agents a&%lahhﬁat&r&%&% euftigggéﬂt_onal equi val ent partner, the two fusion
partners have activities synergistic or conplenentary to each other. |IL-

| ra binds to Alfuhctionabguivatertnflldil Blgetan disvebef ussé th plasticephistincensigent to | L-|

receptor-rich inflammtion site. It als utralizes IL-1 activity. The
fust on ol EF o i apAbrIR TASE cphieis AL oAk BeiE dgmin. £ AgBeIhg

| nfl ammat ABie ANz - P89 09aNEIBhS tetlcAlRH oIS 08 dRS Sex@mpRdRTINARI al
cell proliferati on-refa ed di sorders. Angi ogenesi s-rel at ed é)l sorders refer

to any dheratieerslontan mepinsluds aarmgitecihidas idemein efidvinting Lalfwseentpr (US
i i s, i d t. 1imt . solid
Fror - " PilkEs o R Tl L PRy frelf Sl aEMh Bk SRR ASERRNAET

neur omasprofghlr of i bromas, trachomas and pyogenic granul omas, rheunatoid
arthritis, psoriasis, ocular angiogenic diseases such as diabetic
retinopat hy, Hb¢[Indpacwialiser gntiayohp chiperigpeeipiarof daig dnention e b or neal
graft repgactlily ﬁ%@@?gﬁéﬁm%ﬁ&@ﬂ%ﬂsf P&{ &a Eeahuﬁfaﬁﬁﬂﬂ'ﬁﬁa&e?%-g
rubeosi s, ier- er Syndrone, nyocardial angi ogenesi’s, plaque

neovas c ukerdtivatfromm KG-e lcaligiie degsesencdefiifld)linh adojodapesdentnginoéid hdsra and

wound gr gn tion. used herein, endotheli cell proljferation-rel ated
di sor der@-ﬂ@mfa@?nt@ﬁkl-%%rmp qap;t?ﬁ‘ﬂ,’d 1 %yl 9%%"8‘%‘(? S aﬁhﬁg ons,
at her osc)&hiQsik&s. $6¢ SHRNGITEARRH NEREHEAIOBRIfay A8 Be d&ibihiRf Py AL-ei NS

described herein can al so be used to treat the just-listed di'sorders by
prevent i h§ItH8 reneptoabinding dssatsi on required for enbryo inplantation.

Preferably, a,fusi t oj this j t i.ncl. udes .a di i zat i
omai n A o Bty OBlea o reeires A e RS s BRaH i g tvo
pol ypept bfieshmd: 0Greasuidty rofile HhdBeh ZidioRtr AT GWERY, itstFHisdde idRotl 9G Fc

fragrrentm(&é.g., human | gG heavy chai n constant region). An exanple of such
a Fc fr agptisfactorn cintrdestingyoit wasiyepated)that Thcl i regpinea dorgdliengent-speeificAbdugh its
cyst ai ne I« r i . - I.0,: di i val ent) .
Somet 1 meoER R dfins SRR 8L ok PhEhis b (s b CRIRRO TSP SuT b

bond. Di 263}z &daddiifont-co-bxBd@nensdr ¢cdg@pddice odindihesaition g twenGsthniasdd
functional TNFR|1 or soluble IL-4R or |L-18bp_ or soluble Tie-2 nol ecul es at
its NterfRIARS lfﬁﬁd"ff‘%&?nf%ﬁé@iyd%‘?mmq’qﬁﬂ qligicgp Béeclingsllat hag dear tharppauigs. Thi s

ar r angenglct Bl b &ADE St leor ¥t A iipdi ) ]
o 1 aNGeERId BELARAEAL e Yh ¥R HRALA! 1L 08D HONION A tROATER S B 11
simultaneously at 1:1 molar ratio by a IL-1ra-soluble IL.-4 receptor fusion significantly

improves the efficacy for treating severe asthma. Inflammatory site-targeting of IL-1ra
may further increases the therapeutic value of soluble IL-4 receptor in treating severe
asthma compounded by the inflammation. In addition, IL-1ra fusion may significantly
increase soluble IL-4 receptor’s biological life.

A soluble IL-4 receptor or its functional equivalent can be fused to IL-1ra. IL-4
receptor or its functional equivalent contains a IL-4 neutralizer domain, a domain capable

of neutralizing IL-4, i.e., inhibiting the activity of IL-4. For example, an IL-4 neutralizer
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or IL- 18 or angiopoietin and IL-1 receptors. The activity of a coval ent

di meri zation through disulfide bond may be determ ned by using reduced and
non- r educwo 28R 4pErge el ectroporesi s. Ml ecul ar wei ght ofrcrhms2@sotavbsn shoul d
be reduced in half when reduced condition is used. Non-coval ent

di meri zation may be determ ned by using native and denatured conditions for
el ectroporesis. In this case, nolecular weight of the protein should be
reduced in half when_ denatur conditiop is ed. In a palypeptide of the

i nvent i diﬂmaclﬁélamlmlﬁ‘é‘?ﬁ“r%tﬁaiéfulﬁ ain g hymary! '%I%ﬁpti‘?&?ﬂlpaqvﬂ"ger domai n or

| L 18 Naldbbalel 2 b 1A RinPhroMilim et dhlib€ b HABRIBoPRE ONSHIOHDN
neutralizer domaln, dinerization domain, and |IL-1 receptor antagoni st

domai n aiSehmyeetaid] AI7). Aikertstingdy,ubisdLHER sibupit'nopenlz binds IIL#kled'alspg)ﬂI&Ss to the

structural_cqnfiguration of. the, pol ypept.ide that d t interfere with
he " act 1 QiTEr e Sctds At pRa R afifie SRR a8 | Gonal n
retains its cppafilint¥rdifzeN@UVIR0E 2 chitherie poteRNofithib eiveatils Banlbd ecept or
ant agoni st dormain retains its capability of specifically binding IL-I

r ecept ordeferthipedelyeHi-f dgpeadentyvidi-1 6pll-baseddissayb-aFor eegpleohymes lh14-1: and an

di meri zation,donmain retai it il I I {ides of
the 1 nveleeBie LA Hrelfol Ty <BnEERAR hiel by BAARE LI NIARR SREN

ext r acel hdualiz&oMBhdadivity tof [IN4treurRINReSs @Ay alswbe Hetenhined ady IL14/ILF4 nol ecul es
at its CGtermnus. Fusion of IL-lIra at CGterm nus of one of the

above- diSegredinding apwys-r al i zers, IL- 18 neutralizers, IL-4 neutralizers,
VEGF neutralizers, or angiopoietin neutralizers (1) increases the nol ecular
wei ght; (2) adds two nore glycosylation sites on IL- Ira nolecul e when

pr oduc edVEGFraxnadiepoidtost ; (3) targets a neutralizer to IL-1 receptor-rich

inflanmmation sjte directed.delivery; and (4 lqcks IL-1I. .an of, TNF,
|L- 18, ||.-4,ﬂ“t§eb°f§:d%ﬁ°d ,edﬁ%ﬁ?‘ﬁ‘ﬁgaa‘b%? g%%ﬁ’@‘ﬁgﬁo tﬁ%‘i"{‘%ﬁtﬁig@%%}d 1:1
nol ar  r aphGiopdidEn, RS fulei L& ey M RE RS B GPak iporeink Fsracy for
treatnment of inflammation di seases and provi des nore conplete bl ockage to

i nf | anmreatigirgeniysadatipiiys snfthody Coadst rantsl HeastingGerfenfachAng)thas begmvsest/

angi opoigtin and |L-1. simulta ) r

ef ficacy (r)rtre%t%ré%(farl%%%rtm%fj ?ﬂ? ) g?@@%&é&\?\ﬁlgﬁgﬁégf %:xp%{ %%eféﬁl%? l(1:‘§I:I§élpendence
of i nfl afiked wiah IaGUFakdshulge teen asgdi to geniesize VEGY formpgidgamdsiselagedi n di sease
processes. A _polypeptide of this invention can_be obtaiped as.a synthetic

or recon‘ﬁﬂ’:&aﬂ‘?f}spél %@tmabgquiwéerﬁpébfw @W%E%Wmé%llﬁélﬁﬂaﬂb & a nucleic
aci d encgding cb]%gb?é"(';'f %ﬁuhﬁi}ég?ﬁ@ @phﬁl%i%i@%%e‘%gviﬁﬁbfjvﬁf}@q%?g a fusion
e.g., ione- & ,

part ner, ut at rané?’er’ase X-H's epitope tag, or M 3
Gene 3 peahgile).a VIBEF mestdlizandorfiaia intey incloieac exdtciceldapdesse of humsni t abl e

art. A vAEOEPIR B RSP LA GOERBHOAPS  ems can be used,  These
i nclude, but @hEVEGF neutralizer activity of a chimeric protein of this invention can be
determined using VEGF-dependent HUVEC cells. For example, human VEGF induces
proliferation of HUVEC cells. This VEGF-dependent proliferation of HUVEC cells can
be inhibited by effective doses of VEGF neutralizers. The activity of VEGF neutralizers

may also be determined by using VEGF/VEGF receptor binding assays.

Angiop‘oietin soluble receptor Tie2 has also been suggested as an anti-
angiogenesis therapeutic agent against cancer or angiogenesis-related theumatoid
arthritis. Co-existance and co-dependence of angiogenesis and inflammation have long

been observed in clinics. The most common example is rheumatoid arthritis where

13



not limted to, mcroorgani sns such as bacteria transfornmed with

reconbi nant bacteri ophage DNA, plasm d DNA, or cosm d DNA expression

vect ors; weasts/msenasf ormed Wit h reconbi nant yeast expregsiras2aseinps; and
human cell lines infected with reconbinant virus or plasm d expression
vectors. Isolation and purification of reconbi nant pol ypeptides or its
fragnments can be carried out by conventional neans including preparative

chromat ogr aphy and i, nol ogi cal .separ at i j i nal or

pol ycl oﬁé‘glogﬁgqsﬁ&ﬂ‘fiégﬁyﬁﬂéﬁ R %?pgga%rgg el(?ényeg mgjgﬁ? 8)# t9 her treat ed,
e. 0., bynEamnaBddusy-aif el dontaiis ke ABMepsibtn hewtadizepdunidigrwiioklisabt ai n t he
recombi nant pol ypeptide of this inventjon. Conpositions %gagl Ir ea%.mént
Met hods daingdn vdphlerpfiticatralenpgpangionokitia, 1-en/WHINIERE the agh it HGASKPOEFBAt i ng a
di sorder, characterized b n i j ain of

angi ogerds8aPEleFLAEIPR ?tgﬁe?egﬁggéegg}r‘nﬁﬁflnst rﬁlﬁgﬁt\% %ﬁ %%ﬁ%ﬁlé{:a% doma ced

t her eof am&ITiIET hhd EntdTRAMN: apgippdietid argibodiepr ot ei n of this invention

Subj ects to be treated can be_i,de%&ifi.ed.as havi ?&éor bx‘f}i ngcﬁl%teb ri sk for
acquiring a cHidlieropeugiabraCRYiR P Gymerc Bt of tus WVenHRIERPES | mune
respons edete%rr,g?ed lgf}i'feg.ﬂaé)eﬁaét{t GIUEC RN B QAP BuklhS S 6Soiethd BNSPl ant

ergic dis or I

rejection, al ases, imune cel | -derived cancers. This nethod
can be pedfies imehcalluaeplorsphoryleton chBUVELC e¢lish ThisHae-2dlepgrdest t her apy. The

term"treating" refer dm ni strati.on af C | Lion to a subject with
the pur pﬂg’éph%ylé‘ﬂf’%f’fm&?_ cap Fi‘%@}edr%éfn%&fggggég\?éH??leo? aneliorate a
di sor derneu@ﬁﬁzﬁéﬂ”’?ﬁ@ﬂ@fvi&hﬁ' Toh-3 QedfllizelshgayilsEBs detsntihel Seadng@iey to the

di sorder, or the predisposition toward the disorder. An "effective amount”
is an anmddmgiopbicting Wwodppskseysdn that is capable of producing a nedically
desirable resylt, in a.treated subj ica bihks. resul t may
be objective #ilsf lénowrh@gé@r ;g & %@Ogtgﬁn?agﬂg?gg% aﬁglro %r%eggﬁlﬁl?ubj ective (i.e.,
subj ect Wewpdizal MAdbeat.i1enonis fnctieel sqivaleft iedbis afgmeptsy anddimeases to
be treated include acute and chronic_inflammtion, diabetes frel l'itus,

ar t hri t i gropithgl aranigal medetesugeestiag dpanupation eRhapsss ERETHEIOTY arthritis,
ost eoart Qfa'tré#lé th &S stp%ggelﬁgitvé glp@ I Bidaktl Sheer BinlaRinut &S RERBE Mcer. It is

encephal onyel ’t1s, ny enra gravis, systemc |upus’erythematosis,

aut oi muastikelyoihei tisesof titefusiahiIE+1sa gndal angioggnetivagent (heg. nanti-VESFand
eczematous_dermatitis), psoriasis, §ogren s Syndr . hn' | sease,
apht housaHHtoey, 8051#11% V?@E}é@ﬁ?ﬂﬁ%ﬁ}ﬁ%@?ﬂ“@ dempan, 8\31 Bﬂ}lﬁlﬁn‘;ﬂf‘?ﬁ){%}f&&ﬁ%%lpe I

di abet es 404,54} Fi¥arPWelteifiERSqRan b 6Rf-ahiEedlsiapbiit.ala@stihm, allergic
ast hma, cutaneous Tupus érythenmatoSus, scleroderma, vaginitis, proctitis,
drug er upreatmgsandes pr dsapnragaid pehtitiy whated odwatiensyt hema nodosum | epr osum

aut oi nmune uvei t.i.s, .al ] ergi c_encephal o Litls . rd! .
henor r hagi ¢ eﬁ@ﬂﬁ?ﬁatpf’jﬁ ?‘ﬁ‘%,ne o8 @feﬁ?pglq%(fe? etngsi, gfh%%%gdrb {e}: s?f\%ged @g%g%l%t}cneur al
hearing Lagss thalladPeiflsedn6 M. ara HLikLfuh@ibn@Péduivalent are listed below:

1. E25 (olizumab). E25 is a humanized anti IgE antibody (Novartis) for treating

allergic asthma, seasonal allergic rhinitis.

2. H5G1.1. H5G1.1 is a humanized anti-C5 antibody (Alexion Pharmaceuticals),
which can be used for treating of psoriasis and autoimune diseases.

3. TP10. TP10 is a soluble complement receptor 1 (sCR1) for treatment of acute
respiratory distress syndrome and organ transplantation (AVANT Immunotherapeutics).

4, ABX-IL8. ABX-ILS is an anti IL-8 monoclonal antibody (Abgenix), which

can be used for treating psoriasis.
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anem a, idiopathic thronbocytopenia, polychondritis, Wgener's

granul omatosis, chronic active hepatitis, Stevens-Johnson syndrone,

i di opat hiwopeana397ki chen pl anus, Graves' disease, sar CcoPGDAISIOSPIIIDATY
biliary cirrhosis, uveitis posterior, interstitial lung fibrosis,
graft-versus-host disease, cases of transplantation (including

transpl antation using allogeneic or xenogenei c tissues) such as bone marrow
transpl ant at| or t transplantati on of any organ

or tissue, all Paré\é?%uéliﬁéé glaﬂ%(r%‘b%{i"l ”P@rté?/l ler%f’(’r( B0 W55t asms such as

| eukem agq@ibb), WA SHESbe RE4F& ilRRRMokippPessidRi 0genesi s rel ated di seases
(such as rheumat oid arthritis and cancer), and cardi ovascul ar di seases A

subj ect to behﬂé@ﬂl@doifmst dséhe @l@rvﬁdiacweésg@éﬁﬁgiﬂﬁlméﬁdumuomleat ment for
one or oy 1le t he di sor der%&ggte Vf%aﬁ iR :@g’%r%%lcaorf?uﬁpﬁ |n need of

such trea rrentntcpaaﬁmse

pr of essi apadch ofiid. Tlan rdEindsHy IBCt téé@ptbi% #d direts ﬂi@mked)ﬂleﬁpbﬁﬁi dg¥éft t6€ g.
nmeasur abl e by a test or diagnostic nethod) In one_in vivo approach, a

t her apeutlh-d TEeRARISHeh igflapaagon sife. c%ﬁlﬁ%wtraéﬂewnﬂ arving Eheffysivapf Hmt ein of
the i nveg}é Qﬂ)ang%f% gl‘(ﬁélﬁg %ﬁeouste@ﬁ}ﬁ%#ilg 6 Gliflanii R ({rfalagtﬁma g protein is

suspended 1 n a pharmaceuti ca acce carrier physi ol ogi cal
sal i ne) angiogeiwbiniralhted elisoodeas blyelmot}byah detlrpaMefamusmreiﬁtealdmm@sf i njected or

i mpl ant ed subcut aneousl scul ar | y, trathecally
i ntraperit one;ﬂ BNy éﬂ*’éﬁcp‘i‘?‘i’ ers; rﬁ%’? A 4 ‘WS &%f%&ﬁﬁ%@%‘aﬂem or
i nt ragas%ﬂnﬁﬁ'abﬂonﬂaﬂﬁﬂg@éée@a@ﬁ@aﬁké‘mpl@i inc RidE ARK bFORA il ided td NEndQS 366 reqUI red

depends on the choice of the route of admnistration; the nature o
f or nul at T@norsxtnmonmetns@smf banhgn Elub]rsemchss hemmsmas laeowﬂbpembhms Si ze

wei ght, e area d sex r dr m ni stered; and the
i udgrrent ﬁﬁroma{s‘t%ﬁc&l &163 B‘i@g}(o(%e&ﬁ st (fnéﬁﬁ’ t\h% %@@8“@5‘%3 PHPT4E: r ange of
0.01-100 o@ulﬂi}a(dgg)geiﬁ@rdl@bsd@@ﬁchﬁb dﬁ&tl@@@cﬂﬁféatﬂl?%ﬁﬁoﬁeﬁl@y Bpprgﬁlaﬁ%ﬂ?}ec'[ ed in

vi ew of the varl ety of conpositions available and the different

ef fi ci en&jasulapdearnpation copiveberafreigetipnnneavesaulasglacomaasetiaisntal or al
d | d
adm ni st T‘B}dp%la‘t’)ﬁld rQI%&)%lseéQl%P W&b%?%}?n%%ﬂl% foc langlrsg)%%ﬁeg?egﬁgg Sge l'evel s

adm ni stratron y In ravénous | nj ec 1 ONs

can be adpustedarizatiog teltagicenda, drpiophitiat Jdiﬂu,tangﬁﬁibi&ﬁaam Wolgd@tion as is
wel | understoqd in the art Encapful ation of the conposition in a suitable
del i ver y StABHIAEPR: s Ugpd hegeipy epdphe I%C@}I(B’Bﬁ%f?ﬁa@P%eléﬁedldrﬁﬁrd&ﬁi asludedai ces)
may i ncr easpt likkegtd, 'ncftbﬁﬁl%}’acﬁ{eslg% MR bcleRRL bﬁéﬁoﬁéﬁﬁ’a A'h gff)[eﬂllo figl ivery.
Al'so within the scope of this Invéntion is a pharnaceu COH’pOSItIOI’l
that co nﬁ@rsn & lalqmmomdasqrdnﬂ ﬂlyreacmmﬂ@tﬂealsemd ireat tlw‘ydstallist@f dismrtierge anount
of a fusj

of the invention, armpceuti cal conposition can be
used to regelﬁfnsgetgg Beovgadiaipggn 566’8{78 I‘? I%&Fhﬁ‘?éé‘gﬁ?‘?lb al ly acceptable
carrier i nC| UBRSerabls 04 Rt pr@teﬂi S8 $hiAt SR HicHides Qdﬁﬁ&%ﬂaﬂ n d6fdain. A
antibacterial and antif un? agent, and an isotonic an sorpti on del ayi ng
“dimetization domain” refers to a domain capable of engaging two polypeptides. For
example, a dimerization domain may include an IgG Fc fragment (e.g., human IgG heavy
chain constant region). An example of such a Fec fragment includes SEQ ID No:2. IgG
Fc fragment dimmerizes through its cystaine residues for formation of inter-chain
disulfide bonds (covalent). Sometime non-covalent dimerization also occurs without
involving disulfide bond. Dimerized IgG Fc fragment is capable of presenting, e. g., two
functional TNFRII or soluble IL-4R or IL-18bp or soluble Tie-2 molecules at its N-

terminus and two functional IL-1ra molecules at its C-terminus. This arrangement
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agent. The pharmaceutical conposition of the invention can be fornmul ated
into dosage fornms for different admnistration routes utilizing

convent i omel2oomatsberds. For exanple, it can be fornul at edpco/is2@apsube, a gel
seal, or a tablet for oral adm nistration. Capsul es can contain any
standard pharnmaceutically acceptable materials such as gelatin or

cel lul ose. Tablets can be formulated in accordance with conventi onal
procedures by conpressing mxtures of the conposjtion with a solid carrier

and a | ulBeTeasastin vivoangsipiosBizasd pindingahanees dor negiralirng bathciNB agha agH-4
bent oni trgrlILTfSeorCa?n@Po%%ieE'- QRa$AN 1%&&3‘?019,6 adm ni stered in a formof a hard
a=cap

shel | tablet or sul'e containrng a binder, e.g., lactose or mannitol, a
convent i onal Thé bcivity afid cavdlahldhengitiag@nbughidisulidabomd siay be dbtearompdsi t i on

can be adm nistered via the_ parenteral route. EX es_of parenteral dosage
forms ineY Hiies srduee Adoneebed S gsaieetrgmrﬁﬂ%a@%'@%agm%ga? fhﬁ_ the
active ageplin sMul@B@ﬁ'&uMl ih hEFVMRn RERICER E it Sids e ACGERE A&t €X Ci pi ent .
Cycl odextrins, or other solubilizing agents well known to those famliar

Wi t h t hediarerizatiemmbye beidéteinzised by ughg natteeuntideadtuesd siopdiginnsioror del i very of

the ther utic agent... The efficac of ' 0 sitjo f this.invention can
be- eval (APERSGRRT 1Rty 6P BaiserA Ve SuBEPRISH shally Be sodid K o
Brief |y, whbed&peRestdndaibnGansdde tested for its ability to repress imune
responses in vitro. For in vivo studies, the conposition can be injected

into an ani maln ¢ eolypeptide pbihsdnvastien)the hfE neytraligor dpwain & I6f4/Bed3 are then
accesse e . i nd

adm ni s'?lr1 %@gggr@&aélpgra%'%hé&lgﬁag?%i Cﬁ)glgl Eﬁ%‘éggg arl(r%paﬁ%géﬁg o%%aoﬁe to be
const r ueshgispoi@inaleyitralizen dbimain), ditneriatdomddémainarddil+ v eeceftot etagomigai nder of

the disclosure in a vay what soeyver, Wthout furfher elaboration, it is

bel i gveddqm@pa&@%%fyﬁ@@d@ ﬁ%wﬁsg_ Frein, zppernalk Bake Teives e & FFHEBh her ein,

utilize Ly Hfa%%ﬁ%?ftﬂegb\b%gkgﬁ& At dde3 TnBPMte“rﬁeEe Gth $Y actiflles BY BAGRIMARNS Cited
er rporated by re

herein are eby 1nc erence In their entirety. Qur results
al so i ndfeatxempleatn [1-4 nentaliags domainl retains els capedveity of meutradizirm Lrgsins, cont ai n

| | L- Ira, h | | ecyl. i ght than those. of
none o1 Pkt whfiedRaeb it agaydSins BB rbaty of Fediled Rl oo
f r equent regéftOCAiMBeventiRE hétRALiIR S Selludt®edePtord & MLl ATHRIGIABSibR- di r ect ed

nature and | ow effective dose and | ess dosing frequency, IL- Ira fused
ol ecul edomgin r¢faine ity eapabiityl ef efgagingdwaipelypepindrsof ity invertiiontsad of non-IL-lra

e, ok, oL SBHLAGH 135 8hyh b BRTyblab BRI AT G TRhRREE 2
respect i el fineteRtHE -1 enbletllesitig @m&iuss:
Fusion of IL-1ra at C-terminus of one of the above-discussed TNF neutralizers,

IL-18 neutralizers, IL-4 neutralizers, VEGF neutralizers, or angiopoietin neutralizers (1)

increases the molecular weight; (2) adds two more glycosylation sites on IL-1ra molecule

when produced in mammalian host; (3) targets a neutralizer to IL-1 receptor-rich

inflammation site directed delivery; and (4) blocks IL-1 and any of TNF, IL-18, IL-4, IL-

13, IgE, VEGF, and angiopoietin simultaneously at 1:1 molar ratio. The resulting

double-blocking has better efficacy for treatment of inflammation diseases and provides

more complete blockage to inflammation disease processes. Double-blocking of IL-4/IL-

13/VEGEF/ angiopoietin and IL-1 simultaneously has better and more complete efficacy
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A) TNFRII-Fc-IL-Ira (SEQID NO 5), TNFRI-Fc-I1L- Ira (SEQID NO 8) and
control TNFRII-Fc (SEQ ID NO 4) or TNFRI-Fc (SEQ ID NGO 7); B) Humra
(D2E7) - | Lwbnraod(8821 D NOs: 10 and 11), Reni cade (CcA2)- I kcirns2¢SEQR1bD NOs:
13 and 14) and control dinerized Humra (D2E7) (SEQ ID NGs: 9 and 11), and
Reni cade (cA2) (SEQ ID NOs: 12 and 14); C) |L-18bp (SEQ ID NO 15),
dinmerized IL-18bp-Fc (SEQ ID NO. 16), and dinerized |IL-18bp-Fc-1L-1ra(SEQ
ID NO 17); D) soluble |IL-4R extracellular domain (SEQ ID NO 19), |L-4R-Fc
( SEQ' | D feoiregimengptithe diserer@hpre qorekigtgre apd endepandenes) of ipfrapmptipgand - | r a
and ligh ' ok : : l-VEGF heavy chain-IL-lra
and |igh St@%.bﬂmfgse F%sﬁ%lmé%t%ﬁgﬂ%%dm%gp%gg%sg ructs encodi ng proteins
(SEQ I D NGs: A-pdbypeptideoShiyinvetidn amtdbesipnmsd asla synthetivmrecombdedrt | i nes.
SEQ I D NOs: 4-25 are expressed py using either pative or optim zed codons
Shd ar t PolEpeRtide, ThERHE SEerBPIoH RAlyreRide dqivetfieast eWB%EF%ﬁ’eadapt ed
manmal | apyRsh inolLITRIAACH A BAIRRM AR AR BEE dlEbEGLRI DYanitadieal ed
SDS page gel and Western blot. Expression titers of TNFRII-Fc (SEQ I D NO 4)
and TNFR{GSBg 6x-Hib epitqp8EQ, bDVNG: Ginei nproteinni e xesultrsti fusion micRdc awd | pl at e

were found to he 5 =100 g/ Fi qure respectively. Higher expression
of | TNER PEiECSp By latR et R st vt sl RS RSt B troaiaiRut {E
(estimat @d aRy AvaRgy oCRONREH@sIWiEcRIrQYSbms Shrbdthded. ThesOndiutié, Maakremedi um
was found. This result indicate that IL- Ira fused chinmeric proteins can be

pr oducednétdipigadtal nsamoereanisias sushgh brelowa transbergtediwith reepmbinenal pr oduct- on.

Exanpl e I d i feal i . | | - Ec-.l]- )

oA e Ra PRI s BERL o fodhia DRSS s vt cor 1 11 nes

wer e cul fraséstnied witisecombinasieycasteRprssion vadapi ad HumaaHel Gods rgebtedn (1 rvi ne
Scientifi CL and .i.n- house feed medium, and scaledup in 3 liter bioreactor

( Epl i konyithTegorghioget virps on plasmigerprepsiog veatyrs. [solatien pedppiilieationf( SEQ 1D No:
20) , andelbmbBaRe c%?;%qégﬁhés%rﬁ@@g@g% %Z)cax‘ﬂ%ﬁ%u%fg&%nﬁ‘éna‘fﬁ{éﬁf?{ ci al

| evel s. These pr were puril proteln-Adirect capture, followed
by i on- enxchdingeprepatatimecthophatbgreplchamhmtrograedival (sEpagatioms ivol@ngand 4) . Bul k
purified proteins re far at.ed, .l yvophi l.i.zed and.SEC- HPLC anal yzed.
il o ORGP oF B SlonaaRRpyip,. Te tSflrlsc oy Rbfsin Pt b buthet Gealé

I'L- 18bp-&§;’ Ibt'e{lliﬁmat@ﬂﬁ%éﬁ@f,% rerhével the filsich PRmer ARBSHAN e REGABRANS - For

cel | - base | "neutralization assay, |L-1" dependent DI O cells (ATCC) were
polypeptide of this invention.

Compositions and Treatment Methods

Also within the scope of this invention is a method of treating a disorder
characterized by an excessive immune response or angiogenesis-related disorders by
administering to a subject in need thereof an effective amount of the fusion protein of this
invention Subjects to be treated can be identified as having or being at risk for acquiring
a condition characterized by an excessive or unwanted immune response, €.g., patients
suffering from autoimmune diseases, transplant rejection, allergic diseases, or immune
cell-derived cancers. This method can be performed alone or in conjunction with other
drugs or therapy. |

The term “treating” refers to administration of a composition to a subject with the

purpose to cure, alleviate, relieve, remedy, prevent, or ameliorate a disorder, the symptom
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used to test the blocking activity of IL-lra (Kineret), TNFRII-Fc-I1L- Ira,
| L-4R-Fc-ILIra, and IL-1 8bp-Fc-1L- Ira agai nst reconbi nant human | L-|

- dependenwopna@ldsgerati on of DO cells. Briefly, human | kcii/sb@saliinduced
DO cell proliferation in a dose-dependent manner. The concentration, at
which IL-la induced 50% of the total cell gromh, i.e., the EC50, was
determ ned. The normal EC50 range for hlL-la on DO cells was 1 - 5 pg/n.
When cells were pre-incubated with IL-1 receptor antagonist at effective
dose, | Lofithedispidienitheedisedse stets secqndatyi tbahediserdet, K Bygnedisposiiiondregd of t he

cel | Sur&é“&%o{&eg.'r aﬁ?‘%ﬁ@étf{fesamomt’%s bl %&%%f‘%l{lé @gﬁspc}@g%n%@qsd?%%red&pe”de”t :

When t he concen i On Of receptor antagonis not bl ock the
cel | surpradecinges epdivaly dédimble redull inianchacedubetd. TheahediedlBtdesiablesdsalted. The
concentrati pn of the receptor agt agoni st, at STS% of IL-1 activity is

bl ocked, M#A8° pHEctEEsdheomeptEabln PR EHRT Lt OrrRakeR o8 SERIREHE (bf-otHbiss

(TNFRI'| - EGad i : 7 rriﬁ%ﬂ? > ake-1L-1ra)
acted |i Igega slg{iiﬁ%lmed #N%%ﬁgalil Effﬁcg) ﬂlbllf , ordll:s\%%%ls;célgﬁ%r?agf:? }zﬁgrgaglé?l CL\;\EEI | as

| L-1 r ecagtabronanirdgomaion, diabetewinkHibems athrisisdasdedisg denmiatoadarthrites, bi ol ogi cal

tivity. of .th hi reri ¢. nol Fi 6,8, .10 d 11).. F
ol | asifenileHRRin i i (R Gathss. Wb BaRe Srpitinsauiilebie ool
line, ‘AT@hﬁwﬁfrﬂ%élﬁﬁgszstﬁﬁﬁé grENE,%gE?nm Riplis BgtRGIdsd, ¥udgamigd TNF al pha.

al p -

Briefly, TNF alpha (TNF-a) was used to induce rapid cell death in a

dose- depbpepiditis, igrmetitis (Medydispatepic Hrrmatiticand eprearatoustdeamatitis) oL AT NF- a

i nduced %..0f. t | 1. ung. t . than 50 pg/n.
When TNFgggP r?glsesélg rgé%wg%%&ﬁrcg?e%g%r&g@i é\%%&gﬁhﬂqﬁsgﬁonﬁ%ﬁklgﬁ%’r ations of soluble
TNF r ecédptratocdrgiidERytis, tyipe 1 dizbetel,énflacapiosy bdoeldischees TiNEeratianeblitishi bited its
binding tq cel| surface receptors. This bl ocked the TNF-a activity, of

i nduci ng?SEERE: & %rgforﬁsairmascu@flwéwsgﬁb@?a%@» splagderBe VaEmERdRAstitisvhen t he

concent r g, @ 1l ' Mol ki ng of
he TR o o T e e P e SR B T RO B RE ! T E s
of the sTNER, sksgideneephalvag elitis.ecyteinkerotizing dnmoahagin eatephhlopathy,t bl ocked
50% of TNF-a.activity.). Serial dilutions. of human TNF-al pha (BioSource) in
dupl i cat’ ?p&g?cgbl%@&%%eﬁs“ée %_—SQ/@GW%EQW%P% g&fﬁt@-aé“@’é’éegé?uw red, Cggn_st ant
nunber  ofnetn®2 9di6path thidnifd¥% 1@ astiASoBRASMritRVEIMER s Wi HRRAEIE Mhafhiw th
L-glutamne and 1 ug/m of actinonycine Din atotal” volune of 150 ul/well.
The contacsve henatisis,(Yermailahrsgn surdreme ridiopathicespiraenliohdn planws; 6ravies’o i ncl uded.

ncubat o pes elfBfss Rt Bl ekl TraPRO T Phodioe iotss,

par af or nahflebisdehasidlisthsd, 68ds Bf frihspntatiys tiatludinglteihsSehtitidOfkingl Ne st ai ni ng
wer e sol l.ﬁgl lized wth 30% acetic _acid. The optical density (O.gD.) of each
wel | of &egensisaRXanpgensic (ispes) suah agiboae pyagrow transplantation, liver

transplantation, or the transplantation of any organ or tissue, allergies such as atopic
allergy, AIDS, T cell neoplasms such as leukemias or lymphomas, acute hepatitis,
angiogenesis related diseases (such as rheumatoid arthritis and cancer), and
cardiovascular diseases

A subject to be treated may be identified as being in need of treatment for one or
more of the disorders noted above. Identifying a subject in need of such treatment can be
in the judgment of a subject or a health care professional, and can be subjective (e.g.,

opinion) or objective (e.g., measurable by a test or diagnostic method).
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proportional to the total nunber of cells, was then read in a plate reader
at 540 nmwave length. Cytotoxicity curve is plotted with O D. vs.

TNF- al phawoan@aase7at i ons. Serial dilutions of TNFRI | - Fc pCEnisc@s)1apd

TNFRI I -Fc-1L- Ira in duplicates were mxed with fixed concentration of
human TNF-al pha in 10% equi ne serum DVEM nedi um suppl emented with
L-glutam ne and 1 ug/m of actinonycine Din a 96-well|l assay plate. The
assay plate was pre-incubated for 1 hour at 370C. The mix in each well of
the assay pl aleONEE HYQHEEeINet herPSUHAMRISIIE- (G} |2 qormmposition gentaining

re-seed i . : , i f o at.i on of
P TR e oo 8 iR is Qi f 8 suliB8, \QBlasoAE BRAERT
ul / wel | . stpendesisay phhataecwaslly raccdpaabielcarriet(ang b sietb gidahsdime) atd 370C 5% CO2
i ncubat or ,for. .1 da The cells in .each well.were then fixed with 10%
par af or n’&%&ﬁ%@ a?%&lmr iyﬁ’étﬂa"ﬁ?mi%}b_n%s’fgt %A miﬁc??fié’tr I@Bﬁ'ﬂﬁléﬂ. C“W’éo‘ést][&i ni ng
was sol umtfa!niﬁ,&n?m&,hn@é%%c%ﬂ?,tihﬁa@e@ﬁ&aaﬁ%qn@ﬁéétg% i%ﬁfa@fﬁll&,%?ﬁ)as%yét he

assay pl-ate was then read in aplate reader at wavel eng

neut r al i ¥Hragavirieallyy idrawechsaldy, @ afthpwindnag@lyd. vs. the concentrations of
TNFRI I -Fc andINERI | -Fc-1L- .lra.. The results .show that, human. TNE al pha
dose-dependen{r ?/d?sr? G BN I Tr 1 s Ppice Eéhedot‘)teo a‘f‘ﬂlémﬁté%?ar@‘ﬁnd

cont ai ni ngtueedfithe Rrinhlatioh] the M6l the SubjsctWeieds; the Jubjgrns SN wligha dose
curve decreased frombase |level of 0.5 to the |owest [evel of 0.1. The O D
di d not SEEEAES, 18Fs tnbiexs psT divgn heimpmdminitieredioimddhe fudement efitha 00 pg/ nd

and hi gh SRR Y j 0 TR @ - :

experi neﬁt?esnd\%\%?% ca;a?i esﬁilnglﬂlté %})%Hgﬁ%%l{%?%gx{egrgﬁ en(gdtk?:le &ﬁfﬁ/ﬁ%ﬁ?ﬁl‘%&n %t was <
9% The EOHO neddel uivsage ENFtodiepxpectadiarviewios theomntiety dfivonp®sitieheswiilagld to be 8
pg/m. It s faun at both TNFRII-Fc (Enbrel) .and TNFRII-Fc-1L- Ira
dosedepe I ?fﬁﬁi%ﬁ%l%%l : ATFRFEOLTes ﬁga‘ng‘cnilS\‘}%afl9n'oﬁ°q_@‘2§1Pé"e ord. The O D
of the bagRinigMabn GoAld KetdspSetbdtdPle§SBIRIBhG! doRER MahNGHAhRRE: pg/m) and
actinonycine D) was 0.1. In presence of “different concentrations of

TNFRI | - Fiiayenous syeqtion. Gapationsiorikess ddsaige devels. chn bp atlmsted aistngstindardvel  of

0.5, indj jng a.total neutralization. Both TNFRII-Fc, and TNFRI | -Fc-1L-
'ra t ot arngrisatho PR Bromian g gl undesdod o Beere rbaimulior ghitsr 50

ng/ m . Abbriipdsitiondns swkile telpteed viticld Wk fallAdria Rl clopsrtich¥ofimSiasdbieoi Nt was
< 10% The EC50 of TNFRII-Fc (Enbrel I‘Wand NFRI'l-Fc-1L- Ira under this
condi t i offe¥igssmay inciggserthe effieienqy ofglehivery mertiodarly foaoed delivetyneut r al i zati on
assay, human =4 - rokj tion.was used.. TE-1 cells were
i ncubat ed Wi th@s@?ﬁlﬁﬁ?ﬁeﬁs@gﬂ%ﬂﬂt&& ﬁ}dlﬁ%lﬁoﬁIl_g-%lg%a?ma?wlgglecﬁfnp%lﬁ%mafati ons and

t hen wer entaiht aiplimacficaly hecppiable chitied #Can SFedBOR aindakbeltOfusibAbroteiflays.
MIS was ed to.the cultures a,gaj i ncubated for 5 hours. The optical
densi ty UcPy IBFnER Phetharmaceupesl gomposioemean be used fatreat dissasss desphibed el |

above. The pharmaceutically acceptable carrier includes a solvent, a dispersion medium,

a coating, an antibacterial and antifungal agent, and an isotonic and absorption delaying
agent.

The pharmaceutical composition of the invention can be formulated into dosage
forms for different administration routes utilizing conventional methods. For example, it
can be formulated in a capsule, a gel seal, or a tablet for oral administration. Capsules
can contain any standard pharmaceutically acceptable materials such as gelatin or
cellulose. Tablets can be formulated in accordance with conventional procedures by

compressing mixtures of the composition with a solid carrier and a lubricant. Examples
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proliferation curve was plotted (OD vs. human IL-4 concentration). For
neutralization, serial dilutions of IL-4R-Fc and IL-4R-Fc-IL-Ira were

pr e- i ncubwoeadosn48d4r2const ant concentrati on of human | L-4PC2/usgdosio)21vh
culture mediumin a 96-well plate in 370C for 1 hour. TF-1 cells of the
sanme nunber were added into each well of the 96-well plate at the end of

i ncubation. The plate was incubated in a 370C, 5% CQO2 incubator for 3 days.
MI'S was added and incubated for 5 hours. The CD of the plate was read at
490nm i nofsplidicarriessidelude Ftaeheatl sugpr bantonite s ¢aneppstioneanaise bgl ot t ed wi t h
QD vs. |Ll:4R: nd JL- 4R La can I.on. sul t i gure
7), taken lglgsget??'fgpl avﬁlopﬁ O?ﬁggﬁa%léptt Asbl% Tﬁf?‘f &t}]‘{aﬁylrté;ﬁp%;gn%gn%g’sea%’ l?&tlgg%r e 8),
show t hadr thanriict, RCcohlerdtivaaliilter f dmdct tableahg adeat. Bkt plelrhaddutié® cdnghokitioh
neutralizing activity. For cell-based IL- 18 neutral i% tion assay, human

| L- 18 i neAGcSd tgredads teipgrensrelroiie. Examples of prreptse 39%@%1@% TNFa) in
a dose : . Hte -

concent ?%’?1?1 gg%ﬁeo%ﬁ?@ﬁﬁﬁé’?lﬁ%%a%&ghg%& %%%ﬁhcggenam m%ﬁc]k‘%eFa%Sﬁté é{:{?@teﬁ on of KG I
cel | s) i welhdmowh phadeicevallP Bcceptéblengycipient. Wigclofiextams, bt otheBsdhubilizing pr ot ei n
(IL-1 8b S pre-incupated with. hupman IL- 18 .hefore applyi to the cell
cul ture, ggeﬁgéﬁw%’glb“%tﬁdg‘?%%rﬂmai@lgﬁggﬂﬁ’cﬁ?ﬂé’a uPPlEe ??tﬂl\?ﬁg%u ls bl ockage
ef f ect V@&iﬁ&ﬁ@ﬁﬁ-%ﬁqﬁ-gbf{h'ghﬁergwggg&ﬁti on of the binding protein, at

whi ch 50% of maxi mum | FNg secretion I's blocked, is its EC50. Serial

di lutions of The affiopcyRd-aldompositign ¢f dosinventidn cap Sgsvalpated baiphivitza eyl wer e
pre-incubat.ed with constan ncentyatd on of hu [1-1,1 System 50
a0 1 B SRS PR oA I Lo g o et B %, o

Dupl i cat £bilfy t6 edpréds islidunt re3psnsel idvitiaN Fok kv ytutlies.ehé covposddiciocante! uded in
the plate, as positive control. Sanme nunber of KG I cells (ATCC, CCL246)
with coni@esind miermanipsl (pgramorremadel) 3o ifs theransutiy oifecds agdhen aogessedach

wel | of Mol j ssay plate
was. fur tRord PR B SRS AR Bl e BB SR panBEHARL e BIFOETSTY, Fel ot
t he cul tdetenmesia was transferred fromeach well of the assay plate to

ELI SA pl ate. Hunman | LI SA (Bi oSource |Inc. s tested according to
kit's instrucﬂeo‘?f(.amﬂf%lg”@ W%rﬁlt‘gg’éﬁgl?we%@ﬁ)ne_ yﬁﬁ‘étrﬂi"& %nd/\ﬁét(iﬁl@%‘vﬁt 450nm
in a plaj@né ﬁ%i:i)a‘i‘lii/dser Eﬂﬁleldﬁﬂg)sﬁl%%%hy [y ShHaYR bt Wt R YurfieTBRbbLatidS, 1S

plotted with . human I'L-18 concentrations. The IL- 18bp neutralization
curve wels bplisied dlhtwne bkithil ingthe hitt caigthasddoerl the deseriptidn bemain; otilitd the 18bp- Fc

' . Th | f I, d ' h i n Fi 9. Tak
Coget herierhap R LE R Ul PhR: AERRE SRR bl Beslyc S0y~

funct i onatorpbrafedty-Eferdee ik theflthilRA@ Was produced successfully. It
mai ntai ned both IL-18 and IL-1 neutralizing activity. Human VEG- (vascul ar

endot hel i al c@w regiisalse ipdiswts that lad i Bisedygiecpliss made in mammalian hosts,

contain glycosylated IL-1ra, and have a larger molecular weight than those of non-IL-1ra

fused molecules. They have longer biological lives, and less frequent effective injection
doses. Due to its inflammation site-directed nature and low effective dose and less
dosing frequency, IL-1ra fused molecules may have less side effects when comparing
with that of non-IL-1ra fused molecules or concurrent use of th enon-IL-1ra fused

molecules and IL-1ra.

Example 1
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unbi lical vein endothelial) cell proliferation in a dose dependent manner.
The EC50 of human VEGF, which is the concentration that will induce 50% of
t he maxi muon2pecal4dd7er ati on of HUVE cells, was nornmal |y beCwamsmood/012164 ng/ m .
When sol ubl e human VEGF receptor-1 was pre-incubated with human VEGF before
applying to the cell culture, this soluble human VEGF receptor-1 bound to
human VEGF and block its activity on the cells. This bl ockage effect of
sol ubl e receptor. was_al so dose-dependent. The_concentration of thgz sol ubl e
receptor, at WAFIERS SODPEISSIFR YPGHOIH VB Bensrded-1 ERAYSHRTS isBerivebkagods s it s
EC50. Tha,.r i -protein VEGFR -Fc-1L- Ira was constructed with both
sol ubl e @Eéﬁg‘@&%g‘%‘l’ghd I L-1 receptor antagoni st on the sanme nol ecul e.
Therefore it cAUINFREtFaBE.-$al (SEQEDEGER), TSR IAEE-IL-dsa (SEQ 1D dick8) end

ant agoni st . ' it f VE -Fc- .l < in.duplicates were

pre-i ncuB%\‘Et?gmﬁl'?ﬁﬁgﬁgﬁ@ﬁén@e‘ﬁﬁﬁﬁ%ﬁc 8%@@%%@%?’080ur ce, 10 ng/m) in
cul ture nmedi um)iBugid PDPENLIIAESISEQ! B KO8R 1BARG f)OR erkich@icA Rl k£ at es of
serial dilutions of human 'VEG- by itself was also included ih the plate as

posi ti ve(THATPNOs:33ramd et castroHiiveriged Pemic(2ESX (SKSTIRDNGY: Isde added

into eac || ,of .t he, K 965 . pJ at t the end of incubation. The
assay pl g%jé\gnmé/a}s{eﬁcf ﬁéﬁ*@%)\r’i?i&@a@g6¥'n%ﬁéﬁs%coz i ncubat or for 96 hours.
MIS (Promega) Cpas-1838g eSEQIDNE@ALY), digletized I1-h8bREs GSE@IBNOaL6) il | ast 4
hours of jncubation. The_ optical density (O D.) of the plate was then read
in a pl afiensizgd dk-18bp Ao LnirrRERIRNG:H)iThe cel | proliferation curve by

VEG- was pl ot ’ C : tr . _MEGE- ralization
curve was pl oﬁgﬁm\?ﬁ‘% %/tgc @M@g?glﬁg}bﬁ?glg});%e%lftggt(ig%ggbt Human VEGF
dose depeitd & yndili-ARiE-HA1HAEGYEQIEI WOt )prol i ferate. The ED50 was 3 ng/mi .
When VEGF at s_pre-incupated with serial  di i ons of Ri
-Fc-IL-1ra be#grggégkﬂ%rﬂ“{r@ @ﬁ@gﬁ@%@gé@@&j@ﬁfg&éh@@f{g@em B6VERRT ati on
was | nhi Bidvedhii-R- 49380 HSRRIRN|SIBINA s BenBES) of VEGFR -Fe-IL.1ra vas
15 n/m (Figure 12). Taken together wth the result of IL-I neutralization
assay (Fi gur eMos corfstrmets ienenaling\fEGERIs (SEQ-ID NOsr 4-26 hwverersaquearsepamsiuced

successfully., It maintaine ot h LL-J neutralizin .

Sor i vr ey Seirised In TRl SHL B8 YT RO arf SHieRhd B Mne sithstoder o
ast hma wagiver@peiegbd doaom MBSl dFnaBvd &cfetivk shaP@ghentBle used. In
brief, these mce received 40 ug OVA (Sigma) emulsified in 2.25 al um num

hydr oxi d&sprrsigreasaptedargramalian hosts, Digetigecpntibory produstsivaoe Hetesiedly 0 and 14
o hobr AR SR el B8 ey O GRSy L 4R Pl VA Bir and
| L- 4R- Fc- | L- | Eapies$eBliter gsfONIER[I-Fc (SEQ ID NO:4) and TNFRII-Fc-IL-1ra (SEQ ID

NO:5) in serum-free medium in 24-well plate were found to be 50 mg-100 mg/L (Figure

1), respectively. Higher expression of TNFRII-Fc-IL-1ra than TNFRII-Fc in suspension

adapted CHOK cells (estimated by direct Coomasie blue protein staining to conditional

medium) was found. This result indicate that IL-1ra fused chimeric proteins can be

produced in mammalian host at high level enough for commercial production.

Example 2
Scale up and purification of TNFRII-Fc-IL-1ra, IL-4R-ECD-Fc-IL-1ra and IL-
18bp-Fc-IL-1ra were carried out. Cell lines were cultured in a serum-free suspension

adapted in CHO-CD4 medium (Irvine Scientific) and in-house feed medjum, and scaled
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whi | e 48-hour division include saline control-48hr, OVA-48hr,

| L- 4R- Fc/ OVA-48hr and | L-4R-Fc-1L-1ra/ OVA-48hr groups. On day 28, all the
di vi si on woau@#4seEeei ved | OCug OVA in 0.05m nornal sal ipae/usgoosie2194

i ntranasal route except for saline control groups. Saline control groups
received normal saline with alum numby the ip route on days 0 and 14, and
0.05m of normal saline by intranasal route on day 28. On day 29, 48-hour
di vi sion groups received additional | OOug OVA in 0. normal sal i ne by

05ni
t he i nt r #RaR A liter biereacsorcEplikenyr TNERIINEC-Hohta GEQHN9s5), Fat4iRnECPF R Hol

| i ved,addj t i 5 I i ' | t
on dny 29PERERF KETAR fhd PP et The S0 SR 17Py bt anasal route
| L- 4R- FC/cGMATeBdia}ﬂée\:/\Ldli gEi-ldEe phdteihs Wb@\p_%fi&gd ,b(y) Ighet/éiﬁ—&dhﬁhb%aﬂ&lﬁé, géimive2d8by o
| L-4R-Fc-IL-1ra - r grou receiv u use/ da S . e
ver e adritiSthaREREB YR P@%Wt%aﬁhYﬁ%ﬁ%ggeﬁ%é&@@{gwﬁﬁe@A on day
28. IL- 4‘§F&éin%§e4i%ﬂﬁu?§eg Ugﬁﬁigx-zgc?aﬂ&sﬂzdi-@i%&@ﬁedgr oups recei ved

addi tion 200ug/ nouse ay 29. Determnation of cell nunbers in

Bronchoal veol ar | avage (BLA) For 8-hour division, 8 hours after the single
i ntranas OVA chal l enge on day 28, the mce were killed for BAL fluid and
hi st ol og?l@@g}gs. For 48-hour division, 48 hours after two intranasal OVA

chal | enges on A#yii#8 of TFRI-FEE- 10, CE-4AREFE&TKI1H, ¢0- 18bp Fe-TLyirAtnaf f the |eft
| ung at the mainstem bronchus, the right Iung was | avaged via the tracheal

cannul a WEGFR1-Gcd - 168 wises tested bnbioassaySot al (| eukocyte) nunber was

determ ned usi e t.0 L D t] e from
cytocentrif uggggﬁeﬁlég%slrggﬁ ggn@{%{%&lﬂr&eags\% ’?IE“ _iI g‘lﬁﬁ(eglg%lgft f%@%é&gﬁggﬁg‘%t ics,
Pi tt sbur @Bed #3A}st ﬂ@lﬂb&dﬂga@iditgiejftliilkeea(iﬁ&ﬁfmmﬁlaﬂamﬁr-1&Q$Emgplh‘d-ns, .
neutraphils, and | hocytes hy standard hemat gl ogj cal . procedures and at

| east 200%apd &-d 5&%@%&% agaiist arsopbyisnt heman Herl-depenslent mobicasgjipnade
trachea gng Jd.aft !ung (upper and lower |obs) were collected and fixed in
Carnoy's solution at 20C for 15 hours. After enbedding in paraffin, the
ti ssues were dEnteflyntwomin Ui alphetindred DEO celé anthiferaticein ddosai-dopeydenect i ons

random y distributed thraughout . eft | o assessed for.th

Cever  ty Tt EeppeEatp Rt b b rtussinDe Shie Al gertiei niethe

i ntensi t B30, WBEd&EIiHERT ThdWdrhdal BES@Fandk &L PLA JHODES YelRIvoRd vessel s and
ai rway was assessed on a semiquantitative scale ranging fromO0-4+. Results

1. Treat pemal. When ¢ells #ARr¢pretincubatedbvitic s 1 eeaeptipr phtagenighdt wffpetivg dosd,| ammat i on
IL-1ra inhibited the cell proliferation through the blockage of the cell surface IL-1
receptors. This blockage effect was also dose-dependent. When the concentration of
receptor antagonist was low, it did not block the cell surface receptors. Then, IL-1
induced cell proliferation restored. The concentration of the receptor antagonist, at 50%
of IL-1 activity is blocked, was the EC50 of the antagonist.

The recombinant protein (TNFRII-Fc-IL-1ra, IL-4R-Fc-IL1ra, IL-18bp-Fc-IL-1ra,
or VEGFR1-Fc-IL-1ra) acted like a soluble TNFRII, IL-18, IL-4, or VEGF neutralizer as
well as IL-1 receptor antagonist. The cell-based bioassays confirmed the biological
activity of these chimeric molecules (Figures 6, 8, 10, and 11).

For cell-based TNF neutralization assay, 1929 cells (mouse connective cell line,
ATCC) were used to test TNFRII’s blocking activity against TNF alpha. Briefly, TNF

alpha (TNF-a) was used to induce rapid cell death in a dose-dependent manner. The
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Table-1. Differential cell counts in BAL fluid 8 hours after the single
intranasal OVA challenge. Differential cell counts were assessed in saline
cont r ol - 8ND,206XA3B0r, | L-4RFc/ OVA-8hr and |L-4R-Fc- | L- lPca/uSasBnz19gr oups
(n=5 in each group; Mean SEM are given). 2. Treatnent with IL-4R- Fc-IL-Ira
al so bl ocks | ate phase pul nonary inflammtionTable-2. Differential cell
counts in BAL fluid 48 hours after two intranasal OVA chal I enges.

Differential cell counts were assessed_in.sa trol - A- 48hr ,
| L- 4R FECOVAT A¥fra @ rgneqniatornat wiich WFcﬂ/WdH%?ﬁi]f’e({{gSEH? t?ﬁlfse ﬁ‘ff‘ HSgr oup) .

Mean +_—SEMhé'ifb§1e¥§fﬁa? 5’??5% GRRRATRE-Wh 7 pBl@ch‘@@eﬁ'p“ré %&BX’(G@W@HE n The

i ntensive cel at1on aroun ul ronary bl ood vessel s and ai rway
was obsecanedntrations dvhsoaBie THF rmeept@VATNER), they snipsle reSiegior boma:i”lbl"lil\ﬂf-educed

obser veduidinpiiRi Bl fert B RiFe iR a 5ot Fits PERRELEs N Gt dhhen
Compar i ngrdnéihl chilad, At CMBciBlie oaRek s AR E5oL Qer@BAT Whaps. The T esul t

suggests that | L-4R-Fc-1LIra was the best treatnent for asthma in this

ani mal ﬁntr@@améb’ENERAerﬁhlutqde@Wm@ cgrtalnmolrgb@ blgckipg of the|INF2n a nouse
Cl A ”Dde%cﬁ%‘t Vpa%rfj)l% % ce TdA%tméstbr@%O%%gordﬂlggfy Olf?(i])@(z m% S?NPE'% J mce by

an I ntra I'nj ec Iron O oVl ne agen accor |ng to a

recent | ydetesained@d., dstognatiteiionfat hizhdt lodadd0ps of TNBla dcBanajla et al .
2002) . Each mpuse received 100-m |n{1ect| gns caont ai pi ng 200 g&of a1 and

200 ng of .naéﬁma\léﬁe@owﬁ@%@péwl?u yoRiPeaMsS) 18 dupiisates wesspidsdintag ) i n
| FA on dgygyed A5 & ﬁf'ﬁf 1@ B Rith @oé}an%ﬁﬁbé{m@@ defit ﬂ?ﬁj% @gmﬁe ertmand 36

with one of t ra eutlc I nterventions given as i. tions évery 3
days: PBBM:Ethahum&upgjkxhgntbdw1ﬂ38bghfmmnaanld 3 ugpilkg’ abhndrﬁjacpndfb-mb. lra. The

mce wer on day .36 b cal disl ocat ree n DBA/ 1J
T co (oo grLymedigodTaett e soesiielsdEmutiagehh B midbi oBbLease
acti vitywefe a*l&ﬁin@h&ed’vaﬁheaa%&%sﬁﬁt@ x@éeﬁdﬁbafea%aﬂaﬁll&aﬁ&mmn&axiﬁsﬂclmnd 36 by
two blinded observers using 'a three-point scale for each 0 nor nal

j oi nt; 1CO:dnqugptor fonfl| dapnrhld Qﬂhlsalmdaqheﬂfﬁbwsre tnertﬁwgrlé‘yepa,raﬁ@mdamie

svvelllng fec hi.bition def or ned
oo o Bt EEE] PR AEoT Rkl cPSasY he PR R BB Wi o “The
t ot al scweacfaaﬂ The sptival deﬁilvsﬁyae@@ poitdach el Wl shdasgoplaR, whichfioditeddigws, W th

a maxi mum score of 12 for each ani nal &Banda et al., 2002 Bot h T orepaws
and t he Piogaktionrlda the tetal wambersaficglly avasyhendiead acp plptsreader abi4damsivagay 36 and

fixed i nleglgt%? é'ﬂo&gﬁ(ﬁg Ju?\];em@lpﬁdhed\%ﬁﬂﬂ'o.%.Q}@?fﬁ?la%}la%fonaénﬁﬁﬂgnss.anpl es and
Serial dilutions of TNFRII-Fc (Enbrel) and TNFRII-Fc-IL-1ra in duplicates were mixed

with fixed concentration of human TNF-alpha in 10% equine serum, DMEM medium
supplemented with L-glutamine and 1 ug/ml of actinomycine D in a 96-well assay plate.
The assay plate was pre-incubated for 1 hour at 37°C. The mix in each well of the assay
plate was transferred into another 96-well plate that was pre-seeded with constant number
of 1929 cells. The final concentration of human TNF-alpha in each well was 500 pg/ml
in a total volume of 150 ul/well. The assay plate was incubated in humidified chamber at
37°C 5% CO, incubator for 1 day. The cells in each well were then fixed with 10%
paraformaldehyde and stained by 1% crystal violet solution. The staining was solubilized

with 30% acetic acid. The optical density (O.D.) of the assay plate was then read in a
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hi st ol ogi cal anal ysis as previously described (Bendele et al., 2000). The
hi st ol ogi cal findings in paws, ankles, and knees were scored by an
experi encwd 206m@@syer who was blinded to the treatnment. Poe/usataonape
expressed as nean scores for inflammtion, pannus, cartil age damage, and
bone danage as well as an overall score, based on scales of 0-5 and five
joint sets per aninmal as previously described (Bendele et al., 2000).
Results Effect of |L-18bp-Fc-IL-lIra on clinical disease activity and joint
hi st ol ogplatElreadenai Y¥hue waeldegib! dberpeutradizaton ¢uryes wergpiottedomish @.1alvs. gr oups.

Conpared,wi th PBS.cont on ] eated with either 3 ng/kg

I L- 18bp-5138,CO%%‘?&%?“?%&/Q{H%*F@EgBEP‘&Wf'EC@Q%en days 2 1 and 36 showed
reduction in Thd iseld) shevaBaIRNBBITNF hiphs d6decddptadindy Induckl 029 egl cal

anal ysis of the joints also indicated that treatnent with either 3 ng/kg

| L- 18bpdeath The @-B qhihacepckegrovpd pomtaining qefly withagtingmayrcipg Dnly#@age- conpar ed
ith th i f i ff Ik

1'L- 1gbp- Rt AT RO 3Bt (5 BTN F p 3N T ity SR 0, MO O
acti vi t yTscOr2slid notdesteatcofyithal framdiuamn TNE-alpBb ceteentritid & 166 9g/ml and

significanily. bhetter than ||-18bp-FE¢c (Tahle- 1). Table-3: Cinical disease
fac'? i vi t yﬁgﬁé%}l Wl&%ﬂkersa%lfaéwnmgﬁ of Eul(ilsﬁ NEaphi| A8 Sxpgsnars hese were
i muni zeghrMéd But3R Quilbafs abdl the @V%:zﬁ’ea%fa(%]n‘?@gs @‘%&c"{lﬁ‘@@h i gO Mujaiper cul osi s

on days 0 and 21. e mce were treate or 3 wk .p. I njections every
3 days ofNbetlplwemddnipés @nditigndvagletsirmined e boB pgmol. t her apeuti ¢ i nterventions

given as ipinjection LY 13 - PBS.cqontr / | L: 18bp-Fc, and 3
T/ kg | L- 18bpt RS R TRPRT:ES Frﬁ}bgeﬁﬁw‘)m%ﬁ%m 850 A vas

det er m n@sped@itly iakibREd KlayarDYNF WihHar 21 tiedlo® DOBY YaIlsSTHOO IWBF thelHakdnded to the
treatnment and to_each other, using a three-point scale for each paw. The

data ar elessiffasshyingyesenee of humanal NHialphad80Gpe/m)) and asiperay¢ing i) WasEM) f or

h ot . ot ial g Con.
et e PRI
hy per sen§omiOv1 tify to {BB)saitrvsleofitofl éhdivdingeatotdl aduteulizatidn dBeth TNFRIf-FEHS and

treatnment w -18bp chipera C57BL/6 mce (8 and 14 wk of age) were used.
DNFB, ac%@%%&&%&“B‘]aG@?HX?B?W%ZE‘i?u@@ATNﬁM&Phq SHHY &t enceptertion@ifn A, and
LPS { Escéiphd/ghi ki , ' = | . Loui s,
LS {Exchehy ] AIaliioRZ A Baklen g EAUORRCL Lo 8 AR gl 91 Lo
The ni cellwelE€56 eNENFRERL (hinblel PadTNEBRIIE SHo- DisfRdemcthistdoaditivaiwered4 o t he

shaved dor,sal ihn or. untreated (controls). Five days later, 10 ml of 0.2%
DNFB (alﬁ@Wﬁr ﬁﬁgﬁ?%BBSe) was applied onto both sides of the right ear, and

the same anourdr cofl-baddVIEN n@ltRNgatH Rsdyh Bu@d 11.-83kducE@TFLNEgkness was
nonitored daily from
proliferation was used. TF-1 cells were incubated with media containing human IL-4 of
different concentrations and then were cultured a 96-well plate in 37°C, 5% CO,
incubator for 3 days. MTS was added to the cultures and incubated for 5 hours. The
optical density (OD) of the plate was read at 490nm in a plate reader. The cell
proliferation curve was plotted (OD vs. human IL-4 concentration). For neutralization,
serial dilutions of IL-4R-Fc and IL-4R-Fc-IL-1ra were pre-incubated with constant
concentration of human IL-4 (2 ng/ml) in culture medium in a 96-well plate in 37°C for 1
hour. TF-1 cells of the same number were added into each well of the 96-well plate at

the end of incubation. The plate was incubated in a 37°C, 5% CO, incubator for 3 days.
MTS was added and incubated for 5 hours. The OD of the plate was read at 490nm in a
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day 5 before challenge onwards using a caliper. Ear swelling was cal cul ated
as ((Tn - 5) right ear) - (Tn - 5) left ear)), where Tn and 5 represent

val ues ofweanoddasekness at day n of investigation and da¢gTAsRe05M011104

chal | enge, respectively. To assure that the observed swelling was due to
DNFB-speci fic inflanmmati on rather than nonspecific irritation, a
nonsensitized but chall enged control group was included with each

experinment. IL-1 8 or/and IL-1 were neutralized by dail i i njection of-
0 B 1LRaPe 1

250 ny oblatelreadehpliEccel growihinkbiionmyrye was| platigdewith MLy Fe andyllso

m nut es plng%[If_ﬁr Q@%ﬁ&gﬁ&&{ day 5. Control aninmals received the vehicle

sal i ne alone eat men uring primary re-exposure was stopped at day
7. Resul t s TheThpryiltc(Figeal)eaken wogdethek kvith8bprdsald of - Bnguicdieticassayai nst CHS

To experinentally indu , Jn.ce were sensitize ' he pt en DNFB on
their shdv@ye ggéﬁ%‘” tgﬂﬁﬁ@%‘ﬂﬂéﬁ e émﬂ%&tﬁa F"é‘i é?%;ﬁﬁ ‘?lﬂg(i FB onto the
ears. |nfdaanBhLapiygs scored as the increase in swelling of the

DNFB- chal | enged~vs the control ear painted with solvent only. )
Adni ni st r at i oForofellthasdBBP1 &oewradizitionl By, Bumhh 11118 induced N 1geseetetion t at i on

hase at _.da -7.significantl ed swel ling.of the DNFB-c | enged
PnreCt o HORACE T IR i s e s EE 8 RS ARt e e
di ff er engeshef W@t 111-14 BB chicenftstidnlat whEdit Btdukés $0°%8 oNvBe IRBERUMET N
(Tabl e-1), suggesting that either doubl e-blocking IL-1 and |IL- 18 together

ast sameSdcestianod K Gl cells)|is perably detweeaR0si40angdnt e Wihen hamew e 18 binding 8bp- Fc-

IL-lra p gpeetels ol e n & i - Fc-fL-1ra was
siant 11 ot ObEre ke nfuld e B AERERD: PP erel 1 B
during etultuird,dL+18bp pootidtl .- Byaididocketiss aChviBL /Thisblockage effeaensidosezed Wi t h
A T L o R U U T e
DNFB- ch s weh -painted control ear. The aninals were

treat eda%iégfelt&gﬁ\?\f %ﬂ%dlwlggisfsﬁo]g(g%qerrera or the vehicle only. The data are the
mean of 5 ni c8enmddilgtionspf IEd&hpiFe-1L-1rh ahd cewtap Tyl 8bpFdiim duplicatesiveent s wer e

carried out.. Briefl. reconbi nant hu | L-1L.recep extracel | ular domain
was. 111 sPeepPBle oA RIS P RR A fua 051G (& S i 3P 5.
TNFRI | - Fgultuke mlefifim HOOPE- R aS@R It at IYPRIbr FRo@N HupPishtt bf Serfe@Bilhit®ins! L- 11 a
(Kineret) had been coated to 96-well plate lug/well in 100 ul coating

buf f er (Sitymean ILThebyiisdlf wetplsq included apthe plat@as pasiivasonoldiamernambiencubat ed
abbi 1 ar ool R Rl e e p e i) B IR (B8 Re B °
Syst ens) wad @ldedwitd choh geldbf dB6-welbishy pigfs £ @R drdasfesbubhiidh. HRR 4sRiyer ce) .
Alter plate was further incubated in 37°C, 5% CO, incubator for 24 hours. 50 ul/well of the

culture media was transferred from each well of the assay plate to ELISA plate. Human

IFNg ELISA (BioSource Inc.) was tested according to kit’s instruction. The optical

density (OD) of the plate was read at 450nm in a plate reader. The IFNg secretion curve

induced by human IL-18 was plotted with OD vs. human IL-18 concentrations. The IL-

18bp neutralization curve was plotted with OD vs. IL-18bp-Fc-IL-1ra and control IL-

18bp-Fc concentrations.

The result of cell-based assays is shown in Figure 9. Taken together with the
result of IL-1 neutralization assay (Figure 10), functional IL-18bp-Fc-IL-1ra chimera was
produced successfully. It maintained both IL-18 and IL-1 neutralizing activity.
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washing with PBS-T, a color reaction was devel oped by mxing with TMB
(Sigma, T8665). The optical density (OD) of the plate was read at 650nmin
an EL800 woievmad72m cropl at e reader (Bio-Tek). OD val uesTwse@sphnbi ed
against dilution times. Figure 13 showed that both TNFRII-Fc-1L- Ira and
IL- Ira (Kineret) bound to IL-1 receptor, and that TNFRII-Fc (Enbrel) did
not. Interestingly, TNFRII-Fc-IL- Ira (mammualian nade) bound to |L-I

receptor significant better than that of E-coli nmade IL- Ira (Kineret).
In additi on, HuleE:ﬁ:F traseulaiendpihglial opll gravshfagominduaredUyE dempnat ed

t th f t
oL PRl B0 BRI B D8RP o o ot
8 125-1 hahal VEGFantichris thel cohestiiatign tHat Wﬁﬂhed:ﬁ)%bfthermaxﬂmﬁAR- Fc-1L-Ira,

and | L- 18bp-Fc-lIL-lra. as well as their [ L-lra_fused trols, were
conduct eHtheZ@OPq T35V Efeltnyrpgsnopgalfy betyvpep Er p ngpol- When. SP}“E’?enl&HE@n

|- 1800 Derdrlrebdfodehes g& &mtﬁ ﬁgﬁaeanﬁtlm&e%ﬁlymgﬂo&h@&nby

si ze- excl usi on rona 0 Hui et al receptor binding
assay haculheg nhiesolableihsiead \@GE secmgtor-ﬂ ‘Hoond to lnmmmVE@ﬁ andddodli itsant

| L-receptor extr ceII in e ab veEx

recept olro adivify 08ithy lﬁwli@gbg’ E%e?fgﬁ?ﬂ%@&%?ﬁc‘?ﬁor V% QOSEO#?B%H%B si de by
si de wi thh@&fhaéﬁ?dtﬁh%@%d RAbIAFREptof 6t Which!508 ofifigxinRetEdIS Ibnwr&aﬁle t hat
125-1 label ed TNFRII-Fc-1L- Ira is functional in terns of ﬁ) receptor

bi ndi ng. Weé bleckade irtisdEGE Q- W8 lepembimax pgteiaay EgBRMtkend.-11a vmco;omtn%‘é‘t one
consi st s Etpf)oﬂﬁ ?ub%) %G%k llec%ﬂt(gg e{n%rﬁ;mlt egéht{)pnafrﬁ ag%mgs?}fﬁ the]sgiglejm&

TNFRI | - FC Y was 1 nj ec Into s I'ONn nouse no (]_I;S (see

bel ow) t Thatfoes itwbild atPds sblutddWESFRINGRVEN ECIl(-Endseptor antagonist si ngly, the
results indicated that 125-1 | abel ed TNFRI | -Fc was di strlu%éted re at
i nfl anmat ory S¢ra dilH‘é‘PPSt(}fz}fE%FRil‘lﬁFﬁLTlr?Hl Guplispiss Yyre prRiiRC babl y is

due to t Q&s{ahf {;oﬂc@ﬁt@ﬂfoﬁ of I o8 Q'ItOXIg;‘réE “irk chil ?.P@In’feqldrﬁ 1n459g GellL-1ra and

| L- 18bp- Fc-1 ra were also inj ecte i'nto I'n-inflamuati on nouse nodel s
t oget her assay plaib% 31°C ﬁhtdll&:nhrl Dupﬁeaﬁs aiveridl diliBlags- EdunBinVEGF by éselft s wer e
obt ai ned

Tabl es Table.5: Di st ution ,of eI ed
TRER | - P 150 Rl elats SrRoY@asoanyl it at SRVR6RR nf1 ared skin
ti ssues (choses @fD617) mr@gaaéarimomeh weﬁtomwje RB11 'a§sa%3pcft@§t5tﬁéie1?c§ot% of
injected dose per gram of tissue (n=6). 6: Distribution of 125-1

| abel ed incubgRoRc The agsan péaﬁ@lwatﬁrchEchulvﬁwduﬁﬂ ﬂn@dS%r@mnubamrlfam%@ s k| n
et edigev oS Py RS uduntBel VR SR e BisRg e ol )
| abel ed inkuBat®Bp-ThHe oplical de@sieTd. DL Kf hePite Ras tHenirsdd ﬁrﬁﬂate reader at 490
nm wavelength. The cell proliferation curve by VEGF was plotted with OD vs. VEGF
concentrations. The VEGF-R neutralization curve was plotted with OD vs. VEGFRI1-Fe-
IL-1ra concentrations.
Human VEGF dose dependently stimulated HUVE cell to prdliferate. The ED50
was 3 ng/ml. When VEGF at 10 ng/ml was pre-incubated with serial dilutions of |
VEGFR1-Fc-IL-1ra before applying to the cells, VEGF dependent cell proliferation was
inhibited in a dose-dependent manner. The EC50 of VEGFR1-Fc-IL-1ra was 15 n/ml
(Figure 12). Taken together with the result of IL-1 neutralization assay (Figure 11),
functional VEGFR1-Fc-IL-1ra chimera was produced successfully. It maintained both
VEGEF and IL-1 neutralizing activity.
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and non-inflamed skin tissues 4 hours after injection. The distribution is
expressed as % of injected dose er ramof tissue n-6 . Exanple

91 nmunogewoQneeyn48d721 L- 4R- Fc- 1 L-1ra was estimated in twoPCyrusamsguadnonkeys.
10 ng of IL-4RFc-IL-l1ra had been injected per week sc for 8 weeks. Serum
sanpl es were collected before and after the injection (on Days 1 and 56).
The sanpl es were anal yzed by the neutralization assay established for the
presence of anti chineric IL-4RFc- IL-1 antibodies which neutralize IL-4
and IL-1 bioactivities of the chineric protein. In order to further detect
| ow concm@f@“pn of neutralizing antibodies, serum sanples were
affinity-purified by protein-A and anti-human | gM antibodies. No antibodies
neutral i zi ng Animabigsiing of [Li{Ro&eILviire ires mofisechpded of esthmetveiswondaroteddet ect ed

in the treat e usq ng. bot h undi.l ut ed rum and purifjed 1gG and
IgM The P%gngﬁei gggzcg%%gﬁg-tghaft( O STE UL jtl‘hg]i’f%fﬁ’l‘fs‘? ]Fléce’lrggf?%fid 4(ﬁ?ﬁunogeni c
t o nmonkeyQVArBigmayemulsifddib 2\Wiatig senhdh By ddxidé (PirdeURbEFORT, AL)8h A total
conprising . a first segnent that 1s |ocated at the amno term nus of the

f usi on prvg{%?%oé‘mui%ﬁﬁ(?@&H/bblm&bec‘ﬂ@n-and neutralizes a first cytokine
or growth factglim; g{gﬁp g 0 Sq:] . : [ I
term nus of tfg{e#ﬁlg?g’ﬁ&p(rﬁg@g?%tgg spéltl:clI 1%3?1%% Iﬁb]gﬁﬁgd?dlfl(g{réﬁ‘fqglgg%%%&%f a
second ctloie qvatrol-8lar, @VAWShr, TelRoF¢/OMrer8hr and He4Hdrmiln$raaDd ¥ Ac§iareabips

| i nked, and, t recgeptor. of second cytokine is rjich_at an inflammtory site
or dis eaggnlfi%%é.‘ouﬁ g“%ﬂ%“ P Bds salingscop rﬁﬁ‘ﬁ#}iz O#"Sé’?@gr 3R QVdg48hy andk er
segnent qnaqq{-jr@jlmrat/bvpf_hg@tgrmnent and the second segnent, wherein the

| i nker segment is capable of di'merizing. 3. The protein of claim2, wherein
the |inker sed¥eday 28oall dierdivisiva greurfsreepinadt100fig VA m06ml ol salore a
function I t there of . 4. Th rotein,of claim3, wherein the

i munog! %gl}%qfrlilltr}ll@sﬁgrﬂ}l{eleé EP t&%r[faﬁflaf;?l% ergwr- §‘%l QUEPLPRPRS 15PeiEedi m 4,

wher ei n tnbﬁni\lma’lilxm)@iﬂ@bhhhﬁﬁuﬂﬁ)yhﬁl@f Bute bAQIaPS Obfd N4 Und . @ STnoWhgr €i n t he
Fc fragnent contains SEQID NO.: 2. 7. The protein of claim1l1, wherein the
first se§hEstOUpHarasalgodiseniayBal i zes VEGF, Ang, TNF, ILI 8, IL4, or IL13,

or a functiong, (ﬁd?lﬁ'gvgg_ﬁﬁﬁr &ibgfoﬁ%ce)u}%];reg@q\?eﬁipz{dﬁ}tﬁwl ﬂfaum dﬁz 8 Qﬁ/{ﬁﬁr ein the

first segnent contaihs the seque chain of "an i n t hat
speci f i cabiryallselivebsbyt the anchnaeil towad exept MECH neAdgIreN@blpsn SalihdNbontidl! 8, | L4,
The protein of claimS8,

wher of ' EHUPH ARGAGSI S AHTAOEHA VTEGH ParRY sSis iNepass! ropls omdsy 24, 23, or
24; or a functional equival ent thereof.
Administration of IL-4R-Fc and IL-4R-Fc-IL-1ra
The IL-4R-Fc/OVA-8hr, IL-4R-Fc-IL-1ra/OVA-8hr, IL-4R-Fc/OV A-48hr and
IL-4R-Fo-IL-1ra/OVA-48hr groups received 200ug/mouse/day on days 28. They were
administrated by ip injection 60 min before challenge with OVA on day 28. IL-4R-
Fc/OVA~48hr and IL-4R-Fc-IL-1ra/OVA-48hr groups received additional
200ug/mouse/day on day 29.

Determination of cell numbers in Bronchoalveolar lavage (BLA)

‘ For 8-hour division, 8 hours after the single intranasal OVA challenge on day 28,
the mice were killed for BAL fluid and histology studies. For 48-hour division, 48 hours
after two intranasal OVA challenges on day 28 and 29, the mice were killed.
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10. The protein of claim7, wherein the first segnent contains the sequence
of a receptor or a binding protein of VEG-, Ang, TNF, ILI 8, IL4, and IL13.
11. The pwotesan4sd72cl ai m 10, wherein the first segment eomtszens/ 085 | D NO. :
3, 6, 15, or 19. 12. The protein of claim1, wherein the protein is

gl ycosyl ated 13. The protein of claim1l1, wherein the second cytokine is
IL-1. 14. The protein of claim 13, wherein the second segnent is an
antagoni st of IL-1. 15, The protein of_ claim 14, wherein the second segnent

contains the &digubieeoBthg leftlupg attl ppinsiom bropchys, the rightlune was lavgged al ent

anal ogue : i LB | | NS

cont ai e et it Spnl Sl By el 3ufily b 0EGEHcDc) BBEALE 10

i sol at eddetemhiaed using d hemopytometeg Riffesqtielhed dohats vene odds fiohe f usi on protein
of claim1. 18. _ The nucleic acid. of. claim17, wherein the nuclei cid
cont ai ns CHOSHFIREEL PEREGHP Y SBHE a‘_flthég%(q%t Kesper Diagiosts, Plﬂgli’}J_ég%g)rA :

conpri si pg)i$ RerdHEA A 28 MeldrdphasdsdedBinbphd neltrd}ss, eﬁﬁllﬂmeHWés,sdgng a
nucleic acid of claim17. 21 A nethod of producing a polypéptide,

conpri si signdardl hempatotpgidad ptogsduresdnd ajfieast 200aedls counted r afdQUnder conditions
permttin eg?ortessi on of a pol ypeptide encoded by the nucleic acid, and
puri fyi nal%gﬁl Cf)é‘?rﬁzpepti de fromthe cultured cell or the nmediumof the cell.
22. A conposition conprising a fusion protein of claiml1l or a nucleic acid
encodi ng_the fusion protein; and a pharmaceutically acceptable carrier. 23.
A et hodL8rg histalesit i ng an i mune response in a subject, the nethod

compri si ng: | 4R06EINLHA RsPHRE S5lneP BN AU LIRFLIE BliebbPlnPhixaEAUI 11 N9 2
condi tion characterized by an €sSi Ve | mune response, and*adni ni steri ng
to the sChimets whuthfae20C far EBnmund. After @mbuddiag ippaiffinntheftischediward catr a
nucleic acid encoding the fusion prqotein. 24. Th t.hod of  claim 23,

wher ei n t‘ﬁ%gé‘ﬁbfeété?n%ggf Fa58 et ram@ayc%@ﬁ%%w&{%@ﬁ?@&trﬂ%@i ughout

al | ogeney 10f; 1RNPGE AReSsel TaNRR s&Rity 8Pthe LARIABRAAAN AT ' wher ei n
the condition i1s an i nfel aemmt or yé\ﬁilsyease,e an aut ol mmr?éyg‘i%gggsgé?dan

al | er gi cnulicseeccdysiar. The ideyity g€ thesieHulde peitdginn aandgrulm@sary Pheodmessedd of

claim 25 erein the condition.is z% cancey and tpre fdjﬁjron protein contains
SEQ I D I\@ abway, yas d8qess on a semiquantitative scale ranging trrom 0-4-.

Results
1. Treatment with IL-4R-Fc-IL-1ra blocks early phase pulmonary inflammation

Table-1. Differential cell counts in BAL fluid 8 hours after the single intranasal OVA
challenge. Differential cell counts were assessed in saline control-8hr, OVA-8hr, IL-4R-
Fc/OVA—8hr and IL-4R-Fc-IL-1ra/OV A-8hr groups (n=5 in each group; Mean = SEM

are given).

Total cell count x10-3 Neutraphils x10-3
Saline control-8hr 5148 3045
OVA-8hr 220x16 172417
IL-4R-Fc/OVA-8hr 200+11 165£10
IL-4R-Fc-IL-1ra/OVA-8hr | 86+7 : 6018

2. Treatment with IL-4R-Fc-IL-1ra also blocks late phase pulmonary inflammation
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27. A nethod of increasing the half-life of a reconbinant protein in a

subj ect, the nethod conprising:joining the reconbinant protein to a segnent
cont ai ni NYOSh«Y/d4B7BIO. : 1 or a functional equival ent thereTafs2aos/0ipm a
fusion protein chinmera; and determning the half-life of the fusion protein
in a subject, wherein the reconbinant protein binds to and neutralizes a
cytokine or a growh factor. 28. A nethod of increasing the efficacy of a
reconbi nant. protein in a_subject, the method conprising: joining the

r econbi nadAblep: Bitkerantial call e BAbrilug 48 hoursatien tyoNatranasar O¥Af unct i onal
equi val e e r ' i ' 1 e e njing t he
ef fi cacye%aflfeggég' Pafsf%rgrﬁtiag rC gi'[l g?Jr{Hlﬂr;]VQ% agieg%egé? .Sgl% %kﬁ%?ﬂ%aS?{\ %g}ri {/Leri ng a
t her apeu#ReFpOUAe # Bt amdd Lt 4R -FelLslirs/©V Ar-48hsgrojiectn=5 i eadhgirbes). Bfeapr i si ng:
j 0i ni ng th§ t era{)eutﬂ)c &Ot ei nBAo.ﬁ segnent containing SEQID NO 1 or a
functi onak @1&1‘9& V&Rt PThet edrrargd v8hm a f usi on protein chimera; and

adm ni stering the fusion protein chinmera to a subject in need thereof,

wher ei n[the therapeutit prot ef&alic%utc e to = léow By sitethat is
1 1 T T ~ £ 1 H e} i = tae Sl =Y
+ <

2:):’3]{18.:2 §El1_il I%rﬁr_% " 132; lllé‘zli_'_l f:;lnn ot —crarm LOE——E A—tre—segiten ¥
r ecept or 9 Vdhi ' 189¢d2ein is a therapédtic protein that bjnds

to and nHutRaF/O¥A-48loyt oki nel02t1@ growt h factor |2845 The nmethod of claim
30, wher Bi-ARtIeIl-Us/OWAR48Hrel gg+ghi nera bi nds and|newtral i zes sinultaneously
to both TL-T receptor and the cytokines or growh factor at am [ nfiammation
site or at IL-I receptor-rich disease site in a subject.2. The nethod of

claim 30 ux% I el tﬁhlﬁ .fusion protein chinera neutralizes or antagonizes the
acti vi tiIés ﬁls%:l)% ' d-l?s and the cytokine or growth factor at an

i nflammati on Shé imtefsivatcellblat infRg@RInGroundGiuldbeaR SR oI vieselshnd airway was
subj ect. Sequence_|isting General information: plicant: Hui, M zhou.

! . (1) Ap
(ii) TitPesesredimbatin@¥A-Shugad VAHShr gr@éeqatsegmé@ﬁr@gm@@d gellwarf usi on
par t ner, i{ifrded bher % ; Y r G Qfg%ﬁ st (A
Apr ot | e g on MR p oo RE BERER SR Al PR RIS IR AT |
Camar i | | bra-8hr and IL-4R-Fc-IL-1ra-48hr groups when comparing with IL-4R-Fc/OVA-8hr and
IL-4R-Fc/OVA-48hr groups. The result suggests that IL-4R-Fc-IL 1ra was the best

treatment for asthma in this animal model.

Example 5

Animal testing of IL-18bp-IgG1Fc-IL-1ra in a mouse CIA model was performed.
CIA was induced in 8- to 10-wk-old DBA/1J mice by an intradermal injection of bovine
Collagen type II (CII) according to a recently described adaptation of the standard
protocol (Banada et al., 2002). Each mouse received 100-ul injections containing 200 ug
of CII and 200 pg of inactivated Mycobacterium tuberculosis (Difco, Detroit, MI) in IFA
on days 0 and 21. The mice (n=5) were treated between days 21 and 36 with one of two
therapeutic interventions given as i.p. injections every 3 days: PBS control, 3 mg/kg IL-
18bp-Fc, and 3 mg/kg IL-18bp-Fc-IL-1ra. The mice were sacrificed on day 36 by

cervical dislocation. Three normal DBA/1J mice (controls) were sacrificed at the same

time.
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(D) State: California (E) Country: United States (F) ZIP: 93010 I nfornmation

for SEQ 1D No:l: (amno acid sequence of mature IL-lra) (i) Sequence
char act erwetzn@ai43¢74) Length: 152 amino acids; (B) Type: pamiuseooaoiziv+ (C)
Topol ogy: linear. (ii) Mol ecular type: protein. (iii) Sequence description:

SEQID No :1 : (amno acid sequence of mature IL-Ira)

RPSGRKSSKMQAAFRI WDVNQKTFYL RNNQL VAGYL QGPNVNLKEKI DVVPI EPHALFLG

I HGG(NCLSC,\/KSGDETRLQ_EAVNI TDLSENRK RFAFI RSDSGPTTSFESAACPG

WEL CTAVEADQPVShS et diagnsaac A WS ASESSER §V6FY ey day bebveer - (ani no

Char act efTarcan e THieR 8%%"*?5% it MRl SRIBERCES o (o

Topol ogy notrmal @rant 16 sh)ghNhIﬂemmiaamn tayi eednpysp? eisaverg etyithermeandesvesdligescri pti on:

EESSICBKT é 13 am]EO aC| d. s nce ﬂ‘] hu&c !g}{%ngfgl obul | n Fc Lr agnent)

FNW(VDC:\/
KTl SKAKGOP Epﬁmﬁgﬁﬁwﬁ%w{%%?ﬁ%m fpse v

TTPPVLDSP@SE#cy Sr(ait Wammwﬁ@i&&@mmﬂm@m eh for SEQ
ID No : 3, é@m no acid sequence of nmature TNFRII extracellular domain) (i)
Sequence chdracteristics: (A) Length: 235 amno acids; (B) Type: am no

acid; (O TopBngﬁ()redaiw@@ﬁdi the(ﬂlgh)t hivial 1e6bik@fe duydeallydleioRbdfrofl dlli hicd@guence

descr i ption; m no aci d sequence of mature TNFRII
ext r acel Hay @ dri 10% buffered formalin, with preparation of tissue samples and

e o T BT ST e

RKCRPG-GliAHREH B ADKIRCARETIE ST WSS THobERPlyIGh ExivdAnecNGGVBAY who was
blinded to the treatment. The data were expressed as mean scores for inflammation,
pannus, cartilage damage, and bone damage as well as an overall score, based on scales
of 0-5 and five joint sets per animal as previously described (Bendele et al., 2000).
Results

Effect of IL-18bp-Fc-IL-1ra on clinical disease activity and joint histology

The incidence of development of arthritis was 100% in all groups. Compared with PBS
control alone, mice treated with either 3 mg/kg IL-18bp-Fc, and 3 mg/kg IL-18bp-Fc-IL-
lra between days 21 and 36 showed reduction in clinical disease activity score (Table-1).
Histological analysis of the joints also indicated that treatment with either 3 mg/kg IL-
18bp-Fe, and 3 mg/kg IL-18bp-Fc-IL-1ra prevented joint damage compared with the PBS
group. Significant differences were observed between 3 mg/kg IL-18bp-Fc, and 3 mg/kg
IL-18bp-Fc-IL-1ra in either clinical disease activity scores or histological scores. IL-

18bp-Fc-IL-1ra was significantly better than IL-18bp-Fc (Table-1).

Table-3: Clinical disease activity in CIA mice treated with IL-18bp-Fc-IL-1ra.

DBA/1J mice were immunized with 200 pg of CIl in IFA, with 200 ug of added M.
tuberculosis on days 0 and 21. The mice were treated for 3 wk with i.p. injections every 3

days of between days 21 and 36 with one of two therapeutic interventions given as ip
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CTSTSPTRSMAPGAVHL PQPVSTRSQHTQPTPEPSTAPSTSFLLPMGPSPPAEGSTGD | nf or mati on for
SEQ ID No :4 : 43(i) Sequence characteristics: (A) Length: 467 am no acids;
(B) Type:wemewn4aared; (C) Topol ogy: linear. (ii) Ml eculpamr/usy@soipot ein.
(iii1) Sequence description: SEQID No: 4 : (translated mature am no acid
sequence of TNFRII-Fc)
LPAQVAFTPYAPEPGSTCRL REYYDQTA(J\/[I:SKCSP(IJ—M&VVIngA E;EDT\C/&?E%EADS

PE SCGSRCSS ETOQACTREQNRI CTCRP
RKCPCF GUARPEFENSDIA/RAC Fek 69 PERGBRE Sbp-Fe-I1-

SIEESEE%Q%E&EE@%@@% ﬁ%@%@%ﬁ%ﬁfﬁ% by oo

N VDGVE i ThPREEQ s VR Wi eivio I@&M\ﬁﬁ@l@ﬁﬁdﬁ%ﬁﬁ?ﬁﬁl{g a three-point

R PSRDEL TKNQVSL TCL VKGFYPSDI, AVEWESNGQPENNY
TPPyL DSDECF IV SKETVBRSHRG TP EEROVHEAL FR RIS SPOR VI SPIR(ISSR* o SEQ

ID No : 5 SEM) for ésaue@%eﬁ @ﬁ&sethe aays%er (Ié)milfﬁﬂéﬁlﬁ 1}1? e @ghno acids; (B)
Type: amino acid; (C Topology: linear. (ii) Mol ecu ype: protein. (iii)

Sequence_description: SEQ 1D No: 5 : (translated rrature am no acid sequence
of TNFRI|I-Fc-1L-1ra) Clinical Disease Activity at Day 36
LPAQVAFTPBPERGST CRL REYYDQT AQVICCSKCSPGRISALYECT KT SDTVCDSCEDS
TYTQLWAWPHGLSHSSRCSSDOVETQACTREONRT CT PEEARCAL SKQEGCRL CAPL
RKCRPGG @%J—FB;IIIM%KPLAPLJI FSNTTSSTDI CREFENCNVY T PGNVASVDAY
CTSTSPT VSTRSOHTOPTPEPSTAPSTSFEEPMEPSPPAEGSTGDE
PKSCDKTHTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKF
NWWYVDGVEYHNA REEQYNSTYRVVSVL TVLHQDW.NGKEYKCKVSNKAL PAPI EK
Tl SKAK LPPSRDELTKNQ\/SLTCLVKGFYPSDI AVEVWESNGOQPENNYKT

44TPPVLDSDGSFE§¥§J6QJYQ%M H3) mouse
KSSKMQAFRI WDVNOKTFYL RNRIQL VAGYL N\/NLKEKI DWPI ?ﬁ?ﬁ%ﬁ% )

MCL SCVKSEBEpPRves smiind Jul SENRKQDKRFAF| RSDSGPTTSF ESAACPGWFLCT

AMEADQPV DE FCQEDE . | nf for SEQID No :6: (i) Sequence
char act eﬁr:sqx:tvgrsl O%Bi\‘(%é-r ;f % hg[in’ p eflimera
C57BL/6 mice (8 and 14 wk of age) were used. DNFB, acetone, Evans blue,
formamide, BSA, PMA, jonomycin, brefeldin A, and LPS (Escherichia coli 026:B6) were

purchased from Sigma-Aldrich (St. Louis, MO). DNFB was diluted in acetone/olive oil

(4/1) immediately before use. The mice were sensitized with 25 pl of 0.5% DNFB
solution painted to the shaved dorsal skin or untreated (controls). Five days later, 10 ul of
0.2% DNFB (a nonirritant dose) was applied onto both sides of the right ear, and the
same amount of solvent alone onto the left ear. Ear thickness was monitored daily from
day 5 before challenge onwards using a caliper. Ear swelling was calculated as (Th-Ts)
right ear) - (T, - Ts) left ear)), where T, and T represent values of ear thickness at day n
of investigation and day 5 prior to challenge, respectively. To assure that the observed
swelling was due to DNFB-specific inflammation rather than nonspecific irritation, a
nonsensitized but challenged control group was included with each experiment. IL-18
or/and IL-1 were neutralized by daily ip injection of 250 ug of IL-18bp-Fc or IL-18bp-
Fe-IL-1ra per animal, starting 60 minutes before challenge at day 5. Control animals

received the vehicle saline alone. Treatment during primary re-exposure was stopped at
day 7.
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acids; (B) Type: amino acid; (C) Topology: linear. (ii) Mlecular type:
protein. (iii) Sequence description: SEQID No: 6 : (translated amno acid
sequence WO 2neeBe7TNFRI  ECD) PCT/US2005/012194
MGLSTVPDLLLPLVLLELLVAE YPSGVI GLVPHL GDREKRDSVCPQGKYI HPQONNS | CC

TKCHKGT YL YNDCPGPGQDT DCRECESGSFTASENHL RHCL SCSKCRKEMGQVEI SSCT
VDRDTVCGCRKNQYRHYWSENL FQCFNCSL CLNGT VHL SCQEKQNTVCTCHAGFFLREN
ECVSCSNCKKSLECTKLCLPQ EN I nformation for SEQ I'D No: 7 : (i) Sequence
characteristics: (A) Length: 482 ami no acids; (B) Type: amno acid; (O
Topol ogyRegll)%ea (ii) Mlecular type: protein. (iii) Sequence description:
SEQ I D No: (translated am no acid sequence of TNFRI - Fc)

MGL STVPDIIhédahsditicHtdaytmbnt YW HAY (RbyRF- (HOREKRDEUSTAGEIKY CIPENNSI CC

;F/EEI-ID_PIS\C/;T YL YNNQ GQDTDCR% Ng{FTASENHL RHCL SCSKC\%E%F%@ SEPVEB on

L N@EYKC&M@&WE@DMWR&E@W sRESRDEL THENONVEBTbiallsiged FYH8D
IAVEV\ESNC%E(}I}INYKTTPP%/ tﬁ&DCiSFFLY KLTVDKSRWQQGNVFSCSY  VHEL HNHYTQKSL SLSPGK
| nf or mat F vgnt YY) Sequence characteristics: (A) Length:

634 amino aci dfdmlﬁﬁiraﬁMp@flLamHmFaamﬂIL i §9p-For!180%uridgd the 8fieitatioh phAdRl ecul ar
type: protein. ’sl 11)_ Sequence description: SEQID No: 8 : (translated am no

acid seq aldrye 50 stgntiRpnitcrefpcadrsagelling of the DNFB-challenged ears for the total

TGV TR O E i T ASER P! SR A DR and IL-

VDRDTVCGORNEYREN B FRSRNGST EhINGT\Sdb GSREK QT WMIEIAHE RN ng IL-1 and
ECVSCSN ECT LCLP EN PKSCDKTHT PCPAPELLGGPSVFLFPPKPKDT
LM SRTP QI SRigoricaagume gf IL-18bp-Fe-

VKGF “YQSS%%%%W@%%%%@@%EE Ktiiﬁﬁ@%‘%%%% jgaifcantly

better than IL- 18bp Fe.

Table-4: Treatment with IL-18BP during elicitation protects against CHS.

C57BL/6 mice were sensitized with DNFB at day 0 and challenged 5 days later on the
ears. Ear swelling was measured daily and expressed as the increase in swelling of the
DNFB-challenged vs the vehicle-painted control ear. The animals were treated daily with

IL-18bp chimera or the vehicle only. The data are the mean of 5 mice per group.

Day 5 6 7

No treatment 0+0 110412 160410
IL-18bp-Fc 0+0 8049 105+8
I1-18BP-Fc-IL-1ra 0+0 5045 7045
Example 7

IL-1 receptor binding experiments were carried out.

Briefly, recombinant human IL-1 receptor extracellular domain was first
expressed and purified in house using a mammalian CHO cells. TNFRII-Fc-IL-1ra,
negative control TNFRII-Fc and positive control IL-1ra (Kineret) had been coated to 96-
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VHEAL HNHYTQKSL SL SPCKRPSGRKSSKMQAFRI WDVNQKTFYL RNNQLVAGYL QGPN

VNLKEKI DVVPI EPHAL FLG HGGKMCLSCVKSGDETRLQLEAVNI TDL SENRKQDKRF

AFl RSDSGRV O 3his3AAGEGNFL CTAMEADQ PVSL TNVPDEGVMVTKFYFQEDE PCmfuseevainipd f or  SEQ
ID No: 9 : (i) Sequence characteristics: (A) Length: 430 ami no acids; (B)
Type: amno acid; (C) Topol ogy: |inear, (i i) Molecular type: protein.
46(1i11) Sequence description: SEQ ID No '?'FDDg/ﬁm no aC:D&gES\)?/EZ?T\?\;\I-SG[—)HZEE)?
heavy chain) EV VES VQPGRSLRL SCAASGF VHW/

VADSVEGRRH] PUERARUSIE GRS $orEns RV R GPIRETR VI AP EreREIm

TPV AU &%%ﬁ%@%ﬁ%ﬁ@ RSk aT e isend

SRTPEVTCW¥ VEniHhAKAKBREREPENST ¥ivMSuIRY Hbikin antibodies

WLNGKEYK PAPI ‘ KAKOCPRER RDEL TKNQVSLTCLVKG
FYPSDI AV M r%ﬂ%\?tsﬁ@m@%ﬂs re). After

ALHNHYTQu ki h SRS Hiy-ar ﬁra&lbpfeaa%n @%Qévgo%@d b}ﬁnxﬁlg)mm B2 4 (O

characteri sti cs (A Le 582 am no acid
Topol ogy T866fﬁe§|he opti¢al dﬁ‘m@c{@ﬂﬂa)roftﬂ}qqdatemastreadqat 6§Dnm)1n Serﬁ‘méﬂﬁanﬂesah ption:

SEQ ID ac ce of eayv n-JL-I

EVOLVES %%@&’A@ T Y%MW&R@&EE@W%&? %%@H?% e 13
YADSVE@%WMW@W&MMM @D&{Eﬁ%ﬁ’m@eptor and that
SGGTAAL GCL VKDYEPEPVTVSWWNSGAL TSGVHTFPAVL OSSGL YSL SSWTVPSSSLG

TQTYI CNVNNKBSNTR (Esptrepidstsi e peba AR HRIEPSVEL rpoxexppling made) bound

SRTPEVTCMy! = _
T NGEY KOO AT El AR BEN S PESTOE N HY0- In addition,

FYPSDI AVWEWEKEJ]EE’V@DWNHS%I YRS RNIRENNESS gﬁbﬁﬁﬁnﬁ IIEGIEIS E)%'Vulgl EpHAL
ALHNHYT PGKRPS WDVNQKTFYL RNNQL VAGYL

FLG H@%%@M %ﬁ@e&emmmﬂmg property from that of E-coli
RSDSCPTTSRESAATRANERGTAVEADQPVSL TNVPDEGVMTKFYFQEDE 471 nf or mation for SEQ
ID No: 11:

Example 8
125-1 labeling and animal testing of TNFRII-Fc-IL-1ra, IL-4R-Fc-IL-1ra, and IL-
18bp-Fc-IL-1ra, as well as their non-IL-1ra fused controls, were conducted.

V 125-1 labeled TNFRII-Fc-IL-1ra, IL-4R-Fc-IL-1ra, and IL-1 8bp-Fc-IL-1ra were
made by the Iodogen method and purified by size-exclusion chromatography (M Hui et
al., 1989). IL-1 receptor binding assay had been established by using in-house
mammalian recombinant IL-receptor extracellular domain fused (see above Example 4).
IL-1 receptor’s binding to 125-I labeled TNFRI-Fc-IL-1ra was compared side by side
with non-radiolabelled TNFRII-Fc-IL-1ra. The results indicate that 125-I labeled
TNFRII-Fe-IL-1ra is functional in terms of IL-1 receptor binding.

Mice treated with 6 nmol TPA by ear painting in 200 ul acetone consistently
developed skin inflammation in 2-3 days. 125-I labeled TNFRII-Fc-IL-1ra was injected
into skin-inflammation mouse models (see below) together with 125-I labeled TNFRII-Fc
(Enbrel). Surprisingly, the results indicated that 125-I labeled TNFRII-Fc was distributed
more at inflammatory site than that of TNFRII-Fc (Table 1). This most probably is due
to the IL-1 receptor binding affinity.
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(1) Sequence characteristics: (A) Length: 214 am no acids; (B) Type: am no
acid; (C Topology: linear. (ii) Molecular type: protein. (iii) Sequence
descri pt iwo:2088@47® No: 11: (Am no acid sequence of D2EPCIriugbaosonabah)
DTQMUITQSPSSL SASVGDRVTI TCRASQGE RNYLAWYQQKPGKAPKLLI YAASTLQSGVP
SRFSGSGSGTDFTLTI SSLQPEDVATYYCQRYNRAPYTFGQGTKVEI KRTVAAPSVFI F

PPSDEQL KSGTASVVCL L NNFYPREAKVOQAKVDNAL QSCGNSQESVTEQDSKDSTYSL SS
TLTLSKADYEKHKVYA! SSPVTKSFNRGEC ' Information for SEQ ID No: 12: (i)
Sequence char débardsteddé-4R-Kp-1Leltaand 14 8bnike-Ho- 152 wars algBnietiaddntoani no

aci d; ( CxkiloRakagiion | i1l L t 3 ofgin. (id i), Sequence
escr i pt S Ao SRS ot Ledbiel Rih 30 s AR e NSy Lol BB
EVKL EESGSBhilgReaSyKicBCviEEet PEKGLEW/AEI RSKSI NSA
THYAESVKGRFTI SRDDSKSAVYLQMVITDLRTEDTGVYYCSRNYYGSTYDYWGQGTTLTV

SASTKGPS SKSTSGGTAAL GCL VKDYFPEPVTVSWNSGAL TSGVHT FPAVLQ
SSGLYSL SEMMW%MQMWWMWEE@M) in

LGGEPSVFL E Avip'eY RE. .
EOVNST YRV T N Y SRR BB T SRS A Do s
PSRDEL TKREMEESE ey KRS DIcAVEWESNGRRENRNETHE RR) DSDGSFFL YSKLT
VDKS WHESCSVIVHEAEHNHYTOKSESESPGC 48l nformat+on for SEQ 1 D No: 13: (1)
Sequence ISt eri sti cs: (A‘T‘E%"r?gt h: 601 amino ac Bg%nJ‘(OB)a dapp @er Satn
acid; (C-Topology: linear |ii) Mdlecular type: |@#s8iedpmo) (iii) Sequepce
descri pl IDHRIBEGL.prad25-13: |(Inflemed skind sequence | 3182042 heavy chain-I |- ra)
EVKL EESCENPRIPEGEMI SCRABGE| RSl AMURQSPEKGL EVWAEIRBKSI NSA
THYAESVKERFRIBRDISEKSAY Y2 ST DLRTEREGWRIY CSRNYYGSTYDY\WEQGET TL TV
SASTK@‘SWMPS&@IWME LNEA BER Y T VSVWSGAL TSGVRIHHPAVLQ
SSGALYSLSSVWTVPSSSLGT QI YT CNVNHARPSNTRKVDRRVEPKSCDKTHTCPPCPAPEL

L GEPSVRL T R B o i R el Y 5 S Yoy DY Y D R A TR R e med and

non-inflamed skin tissues 4 hours after injection. The distribution is expressed as % of

O

injected dose per gram of tissue (n=6).

Treatment Tissue % of injected dose per
gram tissue (n=6)

IL-4R-Fc-IL-1ra 125-1 Inflamed skin 4.0+0.2

IL-4R-Fc-IL-1ra 125-1 Normal skin 1.620.1

IL-4R-Fc 125-1 Inflamed skin 1.4+0.3

IL-4R-Fc 125-1 Normal skin 1.4+0.2

Table 7: Distribution of 125-I labeled IL-18bp-Fc-IL-1ra and ILK-1 8bp-Fc in inflamed
and non-inflamed skin tissues 4 hours after injection. The distribution is

expressed as % of injected dose per gram of tissue (n=6).

Treatment Tissue % of injected dose per
gram tissue (n=6)

IL-18bp-Fc-IL-1ra 125-1 Inflamed skin 3.9+0.3

IL-18bp-Fc-Il-1ra 125-1 Normal skin 1.4+0.5

IL-18bp-Fc 125-1 Inflamed skin 1.5+0.3

IL-18bp-Fc 125-1 Normal skin 1.44+0.3

Example 9
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EQYNSTYRVVSVLTVLHQDW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLP

PSRDEL TKNQVSLTCLVKGFYPSDI AVEVEESNGQPENNYKT TPPVLDSDGSFFLYSKLT
VDKSRWQOGMNURSEENMBAAEAL HNHY T QKSL SL SPGKRPSGRKSSKMQAFRI WDVNEKT I SYhoRMINGR4
VAGYLQGPNVNLKEKI DVVPI EPHALFLG HGGKMCL SCVKSGDETRLQLEA

VNI TDL SENRKQDKRFAFI RSDSGPTTSFESAACPGAFL CTAMEADQPVSLTNMPDEGY MVTKFYFQEDE
Information for SEQ ID No: 14: (i) Sequence characteristics: (A) Length:

214 ' ids;: (B) T : ' id; (O T | sl . (i), Mol |
Cype. prot of n. ppreeablon AT AR ot cspen o7 e comomalammotiatra

sequence W mgA2II4BMEc-Thad inj
DI LLTQSPAI LS SPGEwsfsmAggrasebg%? T SRR ASSCT ok ek dgrym samples
SRFSGSGSCYEF Feisicter edpiand v aqsgmpion k G0EN. EvRIGAARE\fhiplcd SRPSDE Q
LKSGTAS EAKV! L S KDSTYSLSS. . .. .
TLTLSKAD M% a@&%%sﬁ% RISPDED P attishimeng IL-48- ()
Sequence KhArhehtthddidsivaach Adiiraliemt-0 and 921870 REvARS GF‘ih,e(cﬁ)neél}Y ote@il NO

|

acid; (C), Topology: linear. (ii) Mlecular type: protein. Sequence
descript B HFCP@;QQ%@@R%%W%@W ConssRt pidareef neriralizing hutibodips cverem shmhlesan

| L-18bp iysQf QFARiA - duri . . o o

NRHNWTPDL SPLVWL L@&WE’ Y IRATBY/S A1 ik naer i sptibetiph i aatibodies

E%‘II_'GT CKALVLE Tgﬂtﬂg%ll\u:s %%EBNQRAN* LA%}_I{V\AGL RATL PP'I%l %EeifgtsegHSSPQQ@
| nf or mat i%?’i’k%? é_%%@ @’t@dﬂﬁgé?wm%@ﬁg@d&ﬁﬁ%lé\ﬂi Jbp eesultg Mygeesingt h:

424 am nehAChHsric(IB 4R YL - Rt dGhA: &}%gy Ilpegr- (ii) Mlecular
type: protein. (r} ii) Sequence Sdescrl p%l?%e%}:lc%%% k%ld%?ﬁ’(t ransl at ed am no
aci d sequence of |L-18bp-A-Fc)

MRHNWI PDL SPLW/L LL CAHVVTLLVRATPVSQT TTAATASVRSTKDPCPSQPPVFPAA
KQCPALEVTWPEVEVPLNGTL SLSCVACSRFPNFSI LYW.GNGSFI EHL PGRLVWEGSTS
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RERGSTGTQLCKAL VLEQLTPALHSTNFSCVLVDPEQVWQRHVWLAQLWAGLRATLPPT

QEAL PSSHSSPQQQGEPKSCDKTHT CPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEV
TCVVVDVSHEORENKEBIMEVDGVEVHNAKTKPREEQYNST YRVVSVL TVL HODW. RGKEIS2005/012194
YKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDEL TKNQVSLTCLVKG-YPSDI
50AVEVESNGOPENNYKT TPPVLDSDGSFFLYSKL TVDKSRWQQGNVFSCSVIVHEALHNHY  TQKSL SLSPGK
Information for SEQ ID No: 17: (i) Sequence characteristics: (A) Length:
576 am no acids; (B) Type: amino acid; (C) Topology: linear. (ii) Mol ecular
type: protein. (iii) Sequence descrChMNR SEQ ID No: 17: (translated anino
acid seq nce ofl | L-18bp-A-Fc-1L-1ra)

VRHNWIPDL SEH WA T 7 AR/ TL L VRATPVSQT TTAATASVRSTKDPCPSQPPVFPAA
KQCPALEVTWPEVEVPLNGTLSLSCVACSRFPNFS | LYWL.GNGS FI EHLPGRLVEGSTS

RERGSTGTQL CKAlp Mg,%ggg;’l({éiﬂl-@ L VDPEQWQRHWLAQLWAGLRATLPPT

QEAL PSSHSSPQQQGEPKSCDKTHT CPPCPAPEL L GGPSVFLFPPKPKDI LM SRTPEV , .
TCVVWVDVSHEDPEWKIE\armmentethatigloratpRatbr RISTIRGFAIHT f IRgRfetein and

YKCKVSNKAL PAPI_EKT p - YRSD
AVEVESNGEBEN T P o R A T RV R Ty
TQKSL SL SPGKRPSGRESIMRAERI HDVNQKTEY b RINIUHA L QBRNN KK fisionRpERHmd

FLG HGGKMCL SCVKSGDETRLQLEAVNI TDL SENRK AF| RSDS
TTSFESAA@P‘@W%&T/&MWMWNK/P&WR ’@Iﬂéalgﬁ?mg%n for SEQ I D No:

18: (iv) @%&?@?ﬁﬂoﬁﬁ?ﬁs@% E{Jér%liy‘}i%kec(, Ahd bRnetdptorofBemidgtokiieds rich B) anly pe:

[ Topol ogy: tinear. (v) Ml ecular type: protein. (vi)

am no aci d;
Sequence infaonatptsi Ste: orSE@ajeBitto: 18: (transl ated amino aci d sequence of
| L- 18R (ECD) -Fc-l1L-1ra) 5
1MNCRELPLTLWLI SVSTAESCTSRPHI TVWEGEPFYLKHCSCSLAHEI ETTTKSWYKS
SGSQEHVELNPRS§3RIb G IR Y Bl T €SN HTEMKAMAIS\NEE N tRRMKHbISS the first
CFTERQVTSKI VEVKKFFQ TCENSYYQTLVNSTSL YKNCKKLLLENNKNPTI K EfF . .
Emwswn%m@tmemﬂmgwwmmlmﬁw@l@?mewﬁwm \fimerizing.
CSALLNEEDVI YWVMFGEENGSDPNI HEEKEMRI MTPEGKWHASKVLRI ENI GESNLNVL
YNCTVASTGGTDTKSFI LVRKADVADI PGHVFTREPKSCDKTHT CPPCPAPEL LGGPSV

3. The protein of claim 2, wherein the linker segment contains the Fc fragment of an

immunoglobulin or a functional equivalent there of.

4, The protein of claim 3, wherein the immunoglobulin is IgA, IgE, IgD, IgG, or
IgM.

5. The protein of claim 4, wherein the immunoglobulin is IgG.
6. The protein of claim 5, wherein the Fc fragment contains SEQ ID NO.: 2.

7. The protein of claim 1, wherein the first segment binds to and neutralizes VEGF,

Ang, TNF, IL18, 14, or IL13, or a functional equivalent thereof.
8. The protein of claim 7, wherein the first segment contains the sequence of a chain

of an immunoglobulin that specifically binds to and neutralizes VEGF, Angiopoitins,

TNF, IL18, IL4, IL-13 or IgE; or a functional equivalent thereof.
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FLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST

YRVVSVL TVL HODW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDEL

TKNQVSL TGrBKGeXRSD AVEVESNGQPENNYKT TPPVLDSDGSFFL YSKL TVDIRERUWYS2005/012194
QQGNVFSCSVMVHEAL HNHY TQKSL SL SPGKRPSGRKSSKMQAFRI WDVNQKTFYLRNNQ
LVAGYLQGPNVNLKEKI DVWPI EPHAL FLGE HGEKMCLSCVKSGDETRLQLEAVNI TDL

SENRKQDKRFAFI RSDSGPTT S FESAACPGWFL CTAMEADQPVSL TNMPDEGYMVTKFY FQEDE
Information for SEQ I D No: 19: (i) Sequence characteristics: (A) Length:
232 am no acids; (B) Type: amno acid; (C) Topology: linear. (ii) Mol ecular

type: protein Thé :}:#dt%m O?%Hlﬂﬁ}c E%ﬁacﬁlb B{ﬂnﬁﬂoglm d Bal¥Peontalns éﬁé%ﬂ%@t ed

am no aci d sequenc

MG CSGL PFPVSEL 1A, RAVASEIGNIVK Rin(ERPTI ¢Sy MEhShGEWK MNGPTNCSTEL R
LLYQLVFLLSEAHTCl PENNGGAGCVCHL L MDDVVSADNYTL DLWAGQQL LWKGSFKPS
EHVKPRAPGNL TVHTNVSDTLLLTWENPYPPDNYLYNHL TYAVNI WSENDPADFRI YNV

TYLEPSLRY ASTITKSE @{%WBAMQ@K@M\A&%@JM%X&%BE% e 0bRermeyi on for SEQ
I D No: 20: 52(i) Slg&unence characteristics: anmno acids; (B)

Type: anfeeePtaEPLR bindingTupisinoefyVEGF ndeg, TI‘(HAIMMLécmddLIBype pr ot ei n. (| i)
Sequence description: SEQ ID Nb: 20: (translated am no acid sequence of

| L- 4R- ECD- Fc) MOW.CSGLLFPVSCLVLLQVASSGNWKVLQEPTCVSDYMSI STCEWKMNGPTNCSTELR

LLYQLVFLILBEAHTES pRINhNGEAGRY TH - MEM\RADNY Jd Ik SAACEX i YK llfKR@ 3,6, 15,
EHVKPRAPGNL TVHTNVSDTLLL TWSNPYPPDNYL YNHL TYAVNI WSENDPADFRI

TYLEPSLRPRKETLKSG SYRAR\/RAV\A@YN'I'TV\SEV\SPSTKV\HNSYREPFEQ—IEPKS
CDKTHTCPPCPAPEL LGGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNSTYRVVSVL TVLHQDW.NGKEYKCKVSNKAL PAPI EKTI S

KAKGQPREFZV YT IR Siibith SRS TEhMERNE Sty A SIESRIENNY KT TPP
VLDSDGSFFLYSKL TVDKSRWQGNVFSCSVMHEALHNHYTQKSLSLSPGK | nformation for SEQ I D
No: 21: (i) Sequence characteristics: (A Length: 616 am no acids; (B)

Type: amRo athdprotdth of BRBh QW hereintB&Eecond cytokine is IL-1.
14. The protein of claim 13, wherein the second segment is an antagonist of IL-1.

15. The protein of claim 14, wherein the second segment contains the sequence of IL-

lra (SEQ ID NO.: 1) or a functional equivalent analogue thereof.

16. The protein of claim 14, wherein the proteins contains SEQ ID NO: 5, 8, 10, 13,
17,18, 21, 22, 24, or 25.

17. Anisolated nucleic acid comprising a sequence that encodes the fusion protein of

claim 1.

18.  The nucleic acid of claim 17, wherein the nucleic acid contains a sequence

encoding one of SEQ ID NOs: 1-25.

19. A vector comprising the nucleic acid of claim 17.
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(1i) Mlecular type: protein. (iii) Sequence description: SEQ ID No: 21:
(translated am no acid sequence of |L-4R-ECD Fc-1L-I1ra)

MO CSGL LwB\aisldB 476V ASSGNIVKVL QEPTCVSDYMSI STCEVKMNGPTNCSPEILRS2005/012194
LLYQLVFLLSEAHTCl PENNGGAGCVCHL L MDDVVSADNYTL DLWAGQQL LWKGSFKPS
EHVKPRAPGNL TVHTNVSDTLLLTWENPYPPDNYL YNHL TYAVNI WESENDPADFRI YNV

TYLEPSLRI AASTLKSGE SYRARVRAVWAQCYNT TWEEWSPSTKWHNSYREPFEQHEPKS
CDKTHTCPPCPAPEL L GGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWY
VDGVEVHNAKTKPREEQYNST YRVVSVL TVL HQDW.NGKEYKCKVSNKAL PAPI EKTI S

KAKGQDRE%\/YTL GQPENNYKTTPP
53VLDSDGSFFLYS LTVWSW%@%%@&W 'SLSPGKRPSCGRKSS

KMQAFRI WDVNQKT FYL RNNQ_VAGYL QGPNVNLKEKI DVVP | EPHALFLA HGGKMCL SCVKSCGDETRL
QLEAVNI T SEN RFAFI SGPTTSFESAA GWFLCTAME QE{?DVSLTNNPDEGVM/'I'KFYFQED
| nf or mat %@6 |°15P lucig a pqlygertide, ¢empEsig shiwilg ths tostcell oAylainangt h
856 am n@ﬁﬁ'a@ﬁedlﬁrﬁhna_é&%ndﬁﬁhﬁ e ecul ar
type: protejn. (VI Sequence d egcr?ﬁ%ﬁtﬂl gnﬁ)sss]-cﬂpgﬂQ%ypéﬁﬂg?{lcod@é{%;g?@d am no
acid seq g@lﬁk;g: asid, Theé puiHzDYE7the Polypeptidedyom the cultured cell or the medium of the
MDSLASLVI SLLLSGTVEGANMDLI LI NSLPLVSDAETSLTCI ASGARPHEPI Tl GR
DFEALNNQIS]@LEVTQDVTREV\AKKV\N\KREKASKI NGAYFCEGRVRGEAI RI RTMKM
RQQASFLPATLTMIVDKGDNVNI SFKKVLI KEEDAVI YKNGSFI HSVPRHEVPDI LEVH

LPHAQPQD SARYI GGNLFTSAFTRLI VRRCEAQKWGPECNHL CTACMNNGVCHED

TGEC! CPPGEMGRT CRRARSSi PO R ERCSOSE GORS Y REc DR GESAATEIK®id encoding

LQCNEACH EREGH PRMTPKI VD
LPDHI EVN@%EFNPP%%I: P %’E@& Nﬁ HFSVAI FTI HR

| LPPDSGVV\X/CSVI\I'I'VAGWEKPFNI SVKVLPKPLNAPNVI DTGHNFAVI NI SSEPYFG

EPKSCDKT %AP égsw FPPKPKDTLM SRTPEVTCVVVDVSHEDPEVK
FNVWYVDGV! %ﬁ%ﬁ O TYIURPRERIISE YK ERYEr KAl ARt d

KTI SKAKG@BBERQ%TLPPSRDELTKNQ/SLTCLVKGFYPSU AVEVWESNGQPENNYK
TTPPVLDSDGSFFL YSKL TVDKSRWOQGNVFSCSVIVHEAL HNHY TQKSL SL SPGKRPSG
RKSSKMQAFRI WDWRaK g Reuideoy Aavin@oPhiing KEKIKD R ERNA L FoSlliiGm characterized

KMCL SCVK%%];QE% }{llj\llln;ll'nDé_ I%EBI%% AFlI RSDSGPTTSFESAACPGWFLC

administering to the subject an effective amount of a fusion protein of claim 1 or a

nucleic acid encoding the fusion protein.

24.  The method of claim 23, wherein the subject has received or is contemplated to

receive an allogeneic or xenogeneic transplant.

25.  The method of claim 23, wherein the condition is an inflammatory disease, an

autoimmune disease, an allergic disease, or an angiogenesis-dependent cancer.

26.  The method of claim 25, wherein the condition is a cancer and the fusion protein
contains SEQ ID NO: 22, 24, and 25.

27. A method of increasing the half-life of a recombinant protein in a subject, the

method comprising:
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TAVEADQPVSLTNVPDEGVWTKFYFQEDE | nformation for SEQ I D No: 23: 54(vii)
Sequence characteristics: (A) Length: 215 amno acids; (B) Type: am no
acid; (Owoapaloagy2 |inear. (viii) Mol ecular type: protecmuseenspiBSequence
description: SEQ ID No: 23: (translated am no acid sequence of anti-VEG-

| i ght chain) D QLI TQSPSSLSASVGEDRVTI TCSASQDI SNYLNWYQQKPGKAPKVLI YFTSSLHSGV
PSRFSGSGSGTDFTLTI SSLQPEDFATYYCQQYSTVPW FGQGTKVEI KRTVAAPSVFI
FPPSDEQLKSGTASVVCLL NNFYPREAKVQAKVDNAL QSG\IS@SVTEQDSKDSTYSL S
STLTLSKADYEKHRW@@VWTQ&@WWNR@@%%PMEW SRR B bord: 2 4 : (x)

Sequenc EF&H 1{ra'§ ﬂt?l?ere()ﬁ}) @%btfpm? t@lﬂ‘cﬁh&e@&'aﬂ& (B) Type: amno

aci d; I near ecu type: protein. (x ) Sequence
descr i ptl on: ﬁ@mlﬂng\ldleHMI:‘hi(etafahrtsjfuajtoe(ﬂ)raamnnaaubjdctsequence of

VEGFR! - Fc- | YVIDTGVLLCALL SOLL L TGSSSGSKL KDPEL SLKGTOH! MOACOTL HLQORGEA
P T S A e sy Ko B VS RIBpLOR prefowth Tactor
SKKKETESAI YI FI SDTGRPFVEMYSH PEI | H|V|TEGRELV| PCRVTSPNI TVTLKK

FPLDTLI PDGKRI | WDSRKGFI | SNATYKEI GLLTCEATVNGHLYKTNYLTHRQTNT
I 1 DVQ STPRPVKLLRGHTLVLNCTATTPLNTRVQVIM'EYPDEKNKRASVRRRI DQS NSHANI

S RO, (PR RSy i,
GVEVHNAKhKIRBE E6MPSIiNEVVSVL TVL HODW. NGKEYKCKVSNKAL PAPI EKTI S

KAKGQPREPQVYTL PPSRDEL TKNQVSL TCLVKGFYPSDI AVEVESNGQPENNYKTT
PPVL DSDGSFFL VSKiT8ADR BOSVIVMEABS T CRERIGINSFERERERGIO: 1 or a

RKSSK| LG H
b VL AP IR TS B SR R T e B P s
L CTAVEADQP (Gt SEMVRRE A\ e Y B ukioh proteiniing stibjectSEQ 1 D No: 25: (Xiii)

Sequence characteristics: (A) Length: 605 am no acids; (B) Type: am no
acid; (C Topology: linear. (xiv) Mdlecular type: protein.

29. A method of delivering a therapeutic protein to a target site in a subject, the
method comprising:

joining the therapeutic protein to a segment containing SEQ ID NO: 1 ora
functional equivalent thereof to form a fusion protein chimera; and

administering the fusion protein chimera to a subject in need thereof,
wherein the therapeutic protein is targeted to an inflammatory site that is rich in IL-1

receptor.

30. The method of claim 28, wherein the segment containing SEQ ID NO: 1 or a
functional equivalent thereof !ainds to IL-1 receptor, and the recombinant protein is a

therapeutic protein that binds to and neutralizes a cytokine or a growth factor.
31.  The method of claim 30, wherein the fusion protein chimera binds and neutralizes

simultaneously to both IL-1 receptor and the cytokines or growth factor at an

inflammation site or at IL-1 receptor-rich disease site in a subject.
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(xv) Sequence description: SEQ ID No: 25: (translated am no acid sequence
of anti-VEGF heavy chain-IL-lra)

EVQLVESGEO\IQREESLI7RL SCAASGY TFTNYGWNW/RQAPGKGLEW/GW NTYT@ERS2005/012194
YAADFKRRFTFSLDTSKSTAYLQVNSL RAEDTAVYYCAKYPYYYGSSHWY FDVWEQGT L
VTVSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVSVWNSGAL TSGVHTFP
AVLQSSCLYSLSSVWWTVPSSSLGTQTYl CNVNHKPSNTKVDKKVEPKSCDKTHT CPPCP
APELLGGPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSI2/RVViSw riath i DA M@0y RISz fagibh BROTEIBICAKBRR RERE zes or

YTLPPSRDEL TKNQVSL TCL VKGEYPSD. AV ENNYKTTPPVL DSDGSFELY
SKLTVDKSRV\QI’\IJ%%E%‘%R{T%\ W@%&E&% PP ViBARCTeK gt an

FYL RNNQL VAGYL GitiviNa &KL E\O¢ R BRI obtda et SGMS GEH R
QLEAVNI TDLSENRKQDKRFAF| RSDSGPTTSFESAACPGEL CTAVEADGPVSL TRVP  DEGVM/TKFYFQEDE
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