WD 2009/ 065007 PCT/ US2008/ 083589 1 MODI FIED IL-4
MUTEI N RECEPTOR ANTAGONI STS BACKGROUND OF THE
wo MUERAIOCN FI ELD OF THE | NVENTI ON [ 0001] Thi s PC/E81008083589
relates to an IL-4 nmutein Leceptor ant agoni st coupl ed
to a non- protein polyner such as pol yethyl ene glycol.

ot nodt O L PR RT Rk B8 SRAERGAIR RS C”

pur poses are provi ded. These nDdlfled IL-4 nuteln

recept or antBACKGROUND ORTIE INVENTOWOSi tions and

met hods are useful in providing a treatnent option

for individuals afflicted with severe asthma, chronic

obstructive pul K4 PFIBEINYENHON el ated | ung

condi ti ons. BACKGROUND | NFORMATI ON [0002] Asthma is
[0001] Ch%@%v%hh&r?ﬂaleﬁ CF tbahiTR ﬁute'frﬁ‘é@ e}ﬁb st LW (led to a non-

obstruct1 on, ai rway hyperresponsiveness ( AHR),
protein pelgmer sichchs \polyhthatenie ighyicbl. dmbddiomfrelated fmorations) dosages 15

osa W.t.h actjvat - | .octes§ -cells and
and met éﬁ (# tlﬂ%ébge(a Of gxer%n‘gﬂ%p%/ﬁpf)ws ragquf& a‘ l}@ﬁ% gpodlﬁed
IL-4 mAi&a &e&ﬁiok ﬁntaé&ﬁﬁ@taﬂd As6RTakRt abngfosﬁmhykﬁmaheagare useful in
medi ators that play a fundanental role in

providing Weajmarisipsiopfor indivifluglscadBictedruith ﬁvzrecﬁéthny, Cthm@structwe

the.rel eas f eC|f| tokines (IL-4, 1L-5, 1L-9,
puhnon%éhﬁeﬁse T‘%‘%éfagﬁ utnﬁguﬁ?ﬁymi(o orchestrate the di sease
process (1,2). In particular, the Th2 cytokines IL-4,
and IL- 13, ar BACKGROAIND INFORMATIONt he devel opnent
and mai ntenance of airway inflammtion and ai rvvay
y responsi vene Q003] A n er of in viv
f0002) 37 R&: gp%a%wﬁaiwl@ r%ffréa e iflovngostruetios pd airway
hyperreécﬁﬂn&%eﬁé%s tAAR), pﬁ§&%&ﬁ@ﬁh 2n ?ﬁ_ﬁlﬁ'%(tﬂ /53 théjﬁfdﬂghﬁpﬂnﬁ%sﬁ with
Icient in €ither cytokine, reagents that
activated dilynggheyses @i-cdils), and edsinophils- 1113:86 aelbst along waith resident airway

mast cell RS @Rl o Bkt Snd eSS Thal Blaf 3 HiAR Sl ol i e

pathogeh@s’i@bﬂﬁe dRede! OBY-+THD| cRIFMkiAS HRGeiBhdeWT¥pecific cytokines (IL-4,
perresponsi veness (3, 4) Cumul atively, these data

IL-5, ILs%glgééL 13heare thoughtdp grohestiate theylissaseyproesss (.2 & parpipulag the
d I
i R NIERRRIENs G SRl oL AR BN S apcoance o
airway influmnsitigniahd eawhy hyskerspakhésst 0 t argeting eit her
cyt oki ne al one. [ 0004] Ant agoni sts of IL-4 have been

[0003] | SR e aEimre SIS FrpP U dRe Batel 1l OE A Aot 3 in the

pathogeﬁbgl@ bfastm A 06 i s l('l%ﬁmeﬁ{ in eﬁhelaéfytolqneogf‘i‘é% édt?fha?ﬁeutrahze
human interleukin-4 into a high |n|ty ant agoni st by

either llardgirdbyt18 fanétivm, awinportanptode efitbese, cytkies s oliser@d 3 replating

1992) ., and doubl e nutein | Ls.4 21D/ Y1 n MO
the prinizgy &, SRt TP s (R basal e B dpviyipfiamnating Bd afgey
hyperrespoiBivehdit €3,145 UBiul4ti vy, aB&sR i dataSsub Sest tHat 11i-41aR@ IL-13 may play

I'nt erl euki n-4-dependent
both overlapping and independent roles in the allergic airways response, and that targeting

both cytokines could have significant added benefit to targeting either cytokine alone.

[0004] Antagonists of IL-4 have been reported in the literature. Mutants of IL-4 that
function as antagonists include the IL-4 antagonist mutein IL-4/Y124D (Kruse, N., et al.,
Conversion of human interleukin-4 into a high affinity antagonist by a single amino acid

replacement, Embo J. 11:3237-44, 1992) and a double mutein IL-4[{R121D/Y124D] (Tony,



and Interl eukin-13-dependent responses in T-cells and
B-cells with high efficiency, Eur. J Biochem

WQ2H90600664 (1994)). The single mutein is a PCT/US2008/083589
substitution of tyrosine by aspartic acid at position
124 in the D-helix. The double nutein is a

substitution of Arginine by Aspartic Acid at_ position

H., et aly Desigared Forman/IntselenleinidyAntagenists én lbibiting Inteslaukingtrdgpepdent
t sgﬁﬁ
and InteklgFl&gelg(l)jdse:Bgll%@ﬁf resgcg{rs?%{n f@éﬂé zpnﬁl ]%' gl}lges Ih%ﬂ e%mte&%/, Bur. J
Bzochenh mé 16361664 {$9 ). tIIhe smgﬁﬁ'ﬁﬁldnbls Rdubgititag Gfrtyroﬁﬁe ®laspartic
tant. _vari ant [L-4 denonstr.ati on| m oy .
acid at R.ﬂ%’c“é’&&%ﬂé‘h#’&f lv& Jhg dou ge Tputeingyap @bsaggw ofgygpinine by
t ! SR 184 in the D-helix.
Aspartit AR BERFON T4 an S B7SRR. K5l PoRlioh 194 inthe D-helix
Variatioas iraghimdestion of the D-lelinqokitivbly aosrefatd with chanegas imigteractions at the
adltlons exacerbated by IL-4 production such as
% ergy, or other inflammatory

response-related conditions. Agonists of IL-4 may be

[0005] USIelfu'&dnt ¥ &fianty GRALLA GerB OdEHatih® Afondhe bLAMaddMS&nP b EH ARy -4
L-4 is associated with the anelioration or

may be aﬁf@lrfeatrﬁaimg@pn@nan%@a@@ated otheongof the pleiatrapic sifgets @6 1L-4.

For inST%%ﬁ%gfﬁg%ozl?&{] f1 Bbv%gfeﬁggeeﬁl& fl@frbaédéﬂlg%on%{l a{aserbate(t'i by IL-4

productibneach addstimanatlergst sraahainfammatoay msp@{sb-zeldteﬁyzoﬁdltlons
pol.ari zation in_production  of the T heI per cel|l

Agomsta SBUP -Aimayike useipl dor treagipg conditigns Whegein theprespacepill-4is

associa &Hé I)ﬂl@l'i(?r%éﬂleatte hiMtfon Ut ddeadd) forshs g tounmune
epen ng on t oki ne present during Stf muf at i on,

disease Auchl ds-Rheumgtond Aﬁhmﬂs;lMul!tmwdlgrosku Ihd;ulmcteqbamdelno Didbeteshe

T- hel per cell desi [ war Th2, thereb .
Mellituy g ese Sieiapat: ot tariGuue] PERoUSFahosEeroduction
of the Meﬁfelr e8I poftlatldas %yﬁésrll A2 mﬂl D) aNBbSdEﬁﬂ-l- PeellvdiffbRHtiate

uence in a al a-helical domain and

into Thlmgr i subseys, dhmng\mg axthe gztakmd prdseii ?lrmmtlﬁwiaﬁlﬁna/én dis-4
. P
sonis YTEEIUEHE] o LSRR PR RARGHOE < P RGRIRE. Bty

having@ﬁ{ef@bﬁﬁcémctthe IL-4 receptor by virtue of a neutral
amno acid substituted for the negatively-charged

anm no aci It also discl sesthat th ecific
[0006] ¢ B¢ EW%%? 18@97:}5@568 Aok RS DEVIE AP LAY T3 hep seuence
i [
ina alphgligafdothdilafid & nERRNER hafed IR AG Wilhin RIZAARR acjd
immediatelyl upstredraor dowpstami fror Wiet Phedl phortiByrilaeut seguence, the variant

having 1 SRRHERAERTEE 9% R Lk EPeFFIOE R VI CrrGHE g 8o sphgitted
for the @bﬁveﬂ?@ﬁﬁ@&&aﬂﬁﬁﬁ) ARIE W D465diYclbRB Hak g spBeilie SubdiaitRitof Trp-

Nos. 6,028,176 and 6,313,272. |L-4RA binds with high
Leu or %hef-LW W;thm@ntaﬂhelmmfdh *4 within2erssignes of4 Ipﬁgatltﬂiﬁ chargedhresidue

npor t ant onaL Q
resuls i TRy RR ot e Iiant i Fhsf RS RS g gipfieig Uim.
no agoni st act ivity, and acts as a potent conpetitive
[0007] | LA4eeoiibihdnt nhiReif @;BihC(ILMRAa%ﬁ#&Eﬁ&ﬁ'lhuman IL-4 mutated in two
... PCT/ US2008/ 083589 ant agoni, st |n |tro See
posﬁmqgggiétﬁlagu@ swgncgﬁﬂasgarg‘%gusiyygport ateq os. 6 ,028,176
and 6,3 flf @’7@@EMI&9bﬁlﬁ§ with38etPdffibley ft%e 'h%.niahleMelle@éﬂt(YIeah]Yhasé}ﬁH an

[ife in vivo (approximtely 3-
1mportant functlona.l signaling component of both the IL-4 and IL 13 receptor complexes.

second

This mutein has no agonist activity, and acts as a potent competitive IL-4 and IL-13 receptor



Phar macoki neti c/ phar macodynam ¢ nodeling of IL-4RA in

the primate asthma nodel indicates that the effective
wW@r@naewost eady state concentration for opti maPCT/US2008/083589

therapeutic effect is appy oxi mately 60ng/ m . [0008]

One approach to overcom ng'the short half life is

frequent adm nistration of the IL- 4RA nutein to a

antagonjsh {1 Wi (Sepoley BatentsSeiZ8nl76ami0m 13437201 figpifisant drgwhaek to the
0 ] . g i : y

e of ILDESEH 1001 S0P 1L AT ABBDALAS, SO HETY,

Pharmatdkéneieypharnmacot neamaip enddeling dfil R4 R Aria theoprithate asthinamhadel

. .. SUMVARY .THE | NVENTI ON 00094 The i.nventi rovi de .

indicatef {124 fk SELFEY TV eFAREITGHE APl CORSTTafioR ST ORHAa) FSYARSHYS Siicet i

approxiff8Re bGik/Myt ei ns. The invention al so provides reagents
and net hods of inhibiting IL-4 and |L-13-nediated

i mmune responses. This and other aspects of the
[0008] | nQeeeprynachrte opersondtethp ghorphalf bfe ifrfiequent admimistration of the IL-

nbqQdi ts Jlisted.bel ow .10010]. In 0 enmbodi.ment
4RA mERSG s TR MO0 iRl bashipiRlion (eSS SRR ER O racheal
intubatio®)irédt&ver sigfli fiebiiteHatridre Gpitiht ROERENRI oF theCBBRpY ahdd
an IL-4 nmutein receptor antagoni st coupled to a non-
therapeyicpdaiipispatigniara didiect ed from the group consisting of
pol yet hyl ene gl ycol, pol ypropylene glycol and
pol yoxyal kyl engsviM AR OFPRRANVIENTTOR enbodi nent
the purified preparation conprises a nodified IL-4
nmut ei n receptor antagoni st pol ypepti de conprising the
[0009] anThoinxentibn evidende4R4 msetting evithrgreater3taly 1ifo i, prédioudin
ne, aspect.of this enmbodi ment, the, pupified .. ..
reportec BEICRET it i easih s EOR dgn bt Btige € abibising o and
IL-13-nedi RGP B ind¥ebponsat THR 268 Biiek 84petslofithe AN AE frovided by
sequence as set forth in SEQ ID NGO 33. In another
one or ragrg&é thegtmbadimentsrbisigd helaw, t he pol yet hyl ene gl ycol
(PEG is linear or branched, and has a nol ecul ar

(0010] ¢ KHe o R, 8 Ryl brodide Sy iR idperaflof 0 modified 1
4 mutein neepiob antagmtist, cotrpeisinm @h 1L eldmideirdreteiten antagonizptarpled to a non-
protein FRIRAF o816 BOPLIGERCHD Camiiztad PADFIS cas ¢Liol pobimromene

lycol ahi aAlylerss: I PHhislABbMimbht the papigid i
glycol a8l poRfxyalkylerth, [n b ashts o hidiibimbht, the pekifd proparaion
comprises a enodifiedall.-4 ntudeih eeckpior dixtagomist polypeptideamnemiseng the amne acid

aspect. of .t hi di t, the apino acid resj,due at
soquenc 38 564151t i §EQ I NGFSIS! ongigioct ST erkfinchimbic
preparatith SRRHIRE a ASFWESd 1104 riuddif rQRPEE hBEdnist o By peplidcongiribing the
. residue at positions 121, 124 and 125 is aSpartic_
amino agid sgquenee wWoset Gt DeHHQ TOPEY UsJogertenswect of this smbediment,
e 0 r .
the polyBER: ool (0 TR T BlanchA ATl AGIE P SefiiPraibing from
about 3 k&stoddek At Inpski embodimdi? tha PEGIRbicar 8 abSyalOtkIE. aci d.
[0012] In one enbodinent, a nodified nutein receptor
ang agoni st of the inventjon binds to the IL-4 )
[0011] | oIn-PResmbdiRent thg mp La% pyujein recrptop pntagslist polypeptide can
be coupled 1B Q%h—p}QteM pcﬁﬁﬁ&t at@n®no acid residue at position 28, 36, 37, 38,

104, 105 or 106 of IL-4. Such positions are numbered according to the wild type IL-4

(i.e. human interleukin-4) amino acid sequence. In one aspect of this embodiment, the
amino acid residue at positions 28, 36, 37, 38, 104, 105 or 106 is cysteine. In another aspect

of this embodiment, the amino acid residue at positions 121, 124 and 125 is aspartic acid. In



nMto about 1 M or about 1.0 nMto about 100 nM
[0013] In another enbodinent, the nodified IL-4 nutein
WO e@eps30n7 ant agoni st inhibits the proliferatiRP€r/US2008/083589
response of TF-1 cells to JL-4 with an | C50 of about
0.1 nMto about 10 M 15 bout 0.5 nMto about 1.0 M
or about 1.0 nMto about 100 nM_[0014] In still . .
another gspechel; thisiemhediraent, the pminaneid residue pt pospipne) s paragtig #nid and

: [ | ki bl i f ' response of TF-
the m@%@??@@% at Esyu?(g‘[s\?\nztl %ﬂgrll@? %&S g%ﬁé%%flgd fromabout 0.1

nMto about 10 M about 0.5 nMto about 1 M or about
[0012] 1. B oxielembodbuertt, d@Odifiktl nhud€ih 3¢ceptor antagoristarf the invention binds

enbodi nent, the madif] -4 nut ej cept or
to the 115 sl bR SHRBL & Wbl Siofababel | oo BBy sbout 0.5
nM to abSERANLNE, &€4008t 1.0 o totabdut Rogaml C50 sel ected from about
0.1 nMto about 10 M about 0.5 nMto about 1.0 M or
about 1.0 nMto about 100 nM [0016] In another
[0013] endwoaniothen embediment dhe medified Iu-4rpwteintepapiepmiagonist inhibits the

. ist 4 i hi t-he ifer atq r f
prottrff 3088 of DA MBI IERLRU o £ ofiligu. 1
about 0o alsown$i09INMNGr abouho wM b dbont @lonMbout 10 M about

0.5 nMto about 1 M about 1.0 nMto about 100 nM

0017] I n_yet angther enbodi ,anpdified IL-4 .
0014] 1 @@E{ysb@la 0@%_&@8}3 B0 i et agoaist inhibits
the prolfERABYRrd3Bdrse o TE- I"‘éUfll‘%tﬂo Iﬁ-lgwgﬁ?ﬁt PRMEedrdd abBhtD.1 nM to
g an that of an iTied

reater unmo I'L-4 receptor
about 1@ pMagboutdL s nMXO B8putThgM] ovahoui b8 M soalprud V0@ aM.
phar maceuti cal conpositions conprising: (a) a

nodi fred IL- tein recept nt ggoni st whi ch hi nds., .
[0015] t ijnlt 3, B%H‘g'(fcﬁrupﬁntlr @g éB?‘ﬁﬁ?‘Q gﬁg net%%n glecseptor alntagomlst YRibits the
proliferRRIMEFAK dTRInhd B EEIBTbADewRR bk [C)) selb@8d BomTddut 0.1 nM to

i nvention also provides a purified polynucl eotide

about 1@ yivhabeutrly’ pi toabavicl.-@ 4M. @& abayk 4 ferddo gBowd0mdlt h i n
SEQID NO 2, SEQIDNO 3, SEQID NO 4, SEQ ID NO
5, : -y SEQ:
10016] P gty oo, e & el e uptts antaacfley Hhidic the
prolifergttteypapnsdel lanvanil cals tadlAowile al G gelected fram thefgrdupr t h

...n | 10, S 009( 065007 , PCT, 008/.08358
consistigg pEAE! 9&9&%@%%@%@%% oméapuﬁ{s?déée e g to
about 18¢aMSEQ I D NO 15, SEQ ID NO 16, SEQ ID NO 32, or

SEQ I D NO 33. [0020] The invention also provides

expression vectors conprising a polynucl eotide of the

[0017] j n iapetherrembaskimentes n@dlfmd%ﬁ‘lsmn@umcempr adagapist of the

. . r t : ' 0 ition,

e A 8 200U R RBOBBl 4 R A Bl iy o

unmodified 8.4 re¢epaephtagodint agoni st, conprising the steps of.
(a) culturing the host cell described above under

condi ti ons ereby. t he, ant agoni st i s expressed;, a
oo18] (o b PR PEVidht BlfBTPST R caminge %fome%%mgtrl% a
modiﬁeGlIU%ﬁgeiﬂ RcéptBPdrid dortl A WhRERBRds to Fk RBAAOR N4 $dceptor; and (b) a

produced by a nmethod of the invention can
pharmaceutically acceptable carrier.

[0019] The invention also provides a purified polynucleotide comprising (a) a nucleotide
sequence as set forth in SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, SEQ ID NO: 5, SEQ
ID NO: 6, SEQ ID NO: 7, SEQ ID NO: 8, or SEQ ID NO: 31; or (b) a nucleotide sequence
encoding a polypeptide having an amino acid sequence as set forth in SEQ ID NO: 10, SEQ



inhibit I1L-4 and IL-13-nediated activity and is

coupled to a non-protein polyner selected fromthe
w@emapemonsi sting of pol yethyl ene gl ycol, pol ypeopyioesies3sso

gl ycol and pol yoxyal kyl engs. [0022] The invention

al so provides nmethods for treating a human di sorder

associated with increased activity of 1L-4 and |L-

13
ID NO: d4npEQRIPNOt Fb SEQE N&Y: 13( SEQIPNOHI hSEQ HARKK 1aSERYD NO:
‘ It | ' hchy, activity of IL-4 and IL-13 is
16, SE :H%fggggdéggﬁng£$bégﬁinistering to said human an
effective anount of nodified IL-4 nutein receptor
[0020] anThgméstionaflsd previdayexpréssionoectars qoaprisiapeupolgmicleotide of the

. .comgsitiagn of the invention. In one aspect, the
inventicgy 288 H9g oS COBPRTHAE “E FHGRISon ELF PLIETR R onar y
di sease (such as enphysema or chronic bronchitis), or

[0021] ' elrPddRsi U HHERRRNYIoR EftﬂriidésQﬁ&hodsQ@%i’a]ldnEkﬁmbﬂl\ﬁ%ﬂtIL%utein

al so provides a nethod of preparing a nodified IL-4
receptomantagonist.comprising thastepsori] @ culturingthe bost gelirdescribed above under
... antagoni st s _prepared by the Qd..~GO0 Siti
condicii] LARREy Th abtRAE R exlbF B WRBRRB R EBER g e hos
cell cultitsYiia @inSioGEE Aspe SO AP Antagdist dEbdutedbes niethodlusthhe invention can
ant agoni st s, and. pharmaceuti cal conpositiaons includjng

inhibit Il ot pnch He-A3raadiated actingy aad Ha@upled o p newrdrateia pofyaps splected
. : ;
from the Sy ¥bhdtfl i e0fcifne efycol RUBERS IR RPRE U0 Y

polyoxyalkdybedenng t he antagonist to refold in the presence of
dithiothreitol; and (c) purifying the antagonist from

o022 | FoF 5 b i ek DR R F i BRRLEEG v
increascMHcAIRP bBIL -4 An@ 11N98; RmrRid} the AHepSBr: (a)3R6VilBY a human having a
purifyl ng the antagoni st coupled to the non-protein

conditignohyvhieh aqtiote 4f lsgead il.d 3gs fcesasedy andriydidministering ta $aed

BSR4 BRI R el e iovenion o

pharma@duticslr dotposition df tiRrihgentiod. (héncCdspédibthe WRor1RP B £36H) Ehronic
PCT/ US2008/ 083589 6 BRI EF DESCRI PTI. ON OF THE DRAW NGS

obstructiysypumopary dissase (Suyas cnphyranney dronip pronghitis), opFelyged

él_lg,ec L.stry of a PEGylation reaction. [0026] Figure
pulmon i soglgﬁingphi cal diagram show ng data from Bl Acore

binding to IL-4Ra conparing the I1L-4 double nutein
[0023] (| Thetidventian dl$teprosives anlettond of prétahing a 3idifi¢d Hed museinaeceptor
ched PEG at positj,on, 38C 40027 F.gure 3 s
R iHisRmpsibe such
antagonidts dndinelbd oMrbdlin Itiunfansﬁédmér@&dnﬁ%iﬁﬁgs&hinweddg%ch
REED] )
|

40kD .
antagonist i aRIYE JOT A IAGPINTS SRR S LE bk PR
PEGyl ated | L-4TM R121D/ Y124D) is nore potent

antagonisian amDiraeettical copmositians ncbiging uph prpgerists.ol emethpd
o Y BN RT3, BV e R
whereby €eepitaponBnisagpresseds (b) allpwingi th@ amthgonist to refold in the presence of
dithiothreitol; and (c) purifying the antagonist from the host cell culture. In one embodiment,
the method further comprises the steps of: (d) coupling the antagonist to a non-protein
polymer; and (e) purifying the antagonist coupled to the non-protein polymer.

[0024]  Specific preferred embodiments of the present invention will become evident from

the following more detailed description of certain preferred embodiments and the claims.



IL-4 nmutein receptor coupled to a non-protein polyner,

preferably a polyethylene glycol nolecule. [0029]
whei0e®es00t her w se required by context, singul apCT/E82088/083589

shall include pluralities gnd plural terns shal

i nclude the singular. [0030] The section headi ngs used

herein are for organi zati onal purposes only and are
not  to bBREHEDESGRIETIONOR FHE DRASENGS: nat t er

described. Al references cited in this application

arg: Vs d , r ' ]
(0025 74 BGHPY Siomioh scheRARTk- Bk Sthutiorl T RE ARERALEL PRy il
reactionor "nucleic acid nolecule” refers to a DNA or RNA

sequence. The term enconpasses nol ecul es formed from

any. of the known .base anal.o of nd .such_a
[0026] bu 1gH{§‘ti ISia g cql glagaé% gl?wggﬁg !fFf)En!\Iﬁégcorc Iﬁll\rlémg toriL- o
comparfhghON Y4 SubIe nfiitia gANIBM)&0 tiRZdafedhS¥binE Wit 3VXD linear or a

pseudoi socyt osi ne, 5- (carboxyhydroxyl nethyl) uracil

40kD bmneheddia atpasitions386t. onpur aci |, 5-
car boxynet hyl am nonet hyl - 2-t hi ouraci |,

5- - ' . il 1Ry il .
fou27) P, ERREK RS DBRE UAHE A tfom BEMHBEUE PEL erowtn with
IL-4 stithul#ioh yéveaknitheatr PEGYlatefl- 1LY T 3R 12€D/Y 124D) is more potent

-met hyl i nosi ne, 2, 2-di net hyl - guani ne
than PESIYlaled Y1-408h s catalbmalimsibif-REM CSBYKI P osi ne,

5-met hyl cyt osi ne, N6-net hyl adeni ne, 7-nethyl guani ne,

S5- et NYhRTATLED DESERIPTION OF THE INVENTION

5- met hoxyam no- net hyl - 2-t hi ouraci |,

bet a- D- mannosyl queosi ne, WO 2009/ 065007 ) .
[0028] pPCThiysr@oarnsdseoto modified Hed maxqivaedeptoylantagomists ¢pmptiing an

-.met h ' 2- hyl.t hi.o- -d '
IL-4 mugernraqg?t:c[egﬁ gg’(‘?@%‘ie F’I 4 nog%t)r ¥eﬁ%?é§'@g§&g flersa%%eap ﬁ&{‘zé’th%%ﬁé‘ }gf}%‘ol
moleculdl aci | - 5- oxyacetic aci d, oxybutoxosi ne, pseudouracil,
gueosi ne, 2-thiocytosine, 5-nethyl-2-thiouracil,

2-1 hi il, 4-thi i | - met hyl i, N
10029] o7 Laleps ehemysn anEelsy epriiei et dprms shall irolude pluralities and
1 ltéﬁﬁ%hﬁllﬁf g@%estﬂc]' gu&ci d, pseudouracil, queosine, 2-
b t hi ocyt ogﬁfrﬁle, an % 6- di am nopurine. [0032] The term

"purified" or "isolated" polynucleotide refers to a
[0030] nuEhesestian headimgsased bereinfare fr organizatipual putroses dnly kadare not

b .at f t t _ab 5 at cof ..
to be copSE PR RIS the BT b Ao a PR Al P BRes e B i
applicatidrf dte '6Rprethly IncofpordédbptdfstenceiReihen total nucleic
acid is isolated fromthe source cells, (2) is not

l'inked to all or a portion of a polynucleotide to .
[0031] whiThdterippgolynyelpetided op UiRcdsie agid isepuepee | Buclpis acidipelgeule

. : . ti
s 4 00308 B R Splfo P A S B MU SR e
known base analbgs ofdDNAeandRI¥Arstictods, but da ligetedpo Hyaceiyl oytdsinde 8-
seguence. Preferably, the isol ated. nucleic _acid
hydrox B IBeIRElagdenasig: rediarey oS meBRIsPRIRE Sant | al | y
(carbox§h R0y IMurAiD SLRA a8, BarbRGuikd) £i ¢ acid _
nol ecul e(s) ‘or other contamnants that are found in

carboxymethylaminoaiethsin2-thiswmasil 5-chdoxywmdthylaminonfegryduragil.h it s

vy RO NE R o AHEL BBt 15 A5 owroc, 1

methylguanine, 1-methylinosine, 2,2-dimethyl-guanine, 2-methyladenine, 2-methylguanine,

3-methylcytosine, 5-methylcytosine, N6-methyladenine, 7-methylguanine, 5-

methylaminomethyluracil, 5-methoxyamino-methyl-2-thiouracil, beta-D-mannosylqueosine,



[0033] As used herein, "wld type IL-4" or "wtlL-4"

and equi val ents thereof are used interchangeably and
wore@n/obsooan | nterl eukin-4, native or reconbi naPCT/US2008/083589

having the 129 normally o7curring am no acid sequence

of native human IL-4, as disclosed in U S Pat. No.

5,017, 691, |ncorporat ed herein by reference. Further,

5" -methopgcasbenyl msdhylwigih S methoxpeepil.3rmethithigonNgtisopentenyladenine,
uracil- 52&5’9 %tfgﬁagld;ﬁé r tg}g)&r%ﬁ\rlf g%%:é@@ag‘cﬁ%n gﬁﬁ%?%@%?éu%)uracﬂ
queosme,rﬂit}amgrtmnﬂoé¥mﬁhylm-ﬂnmadhaethmmracﬂ #-leowtatil - Ametldylurhcil, N-

nmeans I hat articul ar amnoaldcose i S that
uracil-Se0x¥aceif At raef?lale?tﬁaﬂlr%ﬁ ﬁawaye%%% PSP RS0 pe, 2-

ﬂnocymgﬁﬁoglgijlgl(yamﬁg Iled in the art wl I appreci ate
hat thé normally occurring amno acids at positions,

for exarrpl e, 13 (threonl ne), 121 éﬁare%gnl ne), and/or
[0032] 1 2’]Ihe{teym unﬁgd” jsobpgeds moﬂm@leotl S taua eulqielc Thidgnolecule

of the it Bkt 19#"18%’1’%;2&%%3%t%3 Wt 8305t Sl o P g, tvies,

carbohy@lfdtés, eflotber ltnh'&rlﬂ]d tv@thwhich ey ﬁﬁundlllyefoﬁxﬁmhmotr@tal fnuélhi% acid is
shifted Serﬁﬁﬁ Arg (R, Tyr (Y) or inserted Cys (O
isolatedfgam ghe sourcscallndd) isypot %@?ﬁéé@ a’éﬁr aRertogof apabyngeleptide to which

T I I

polynuddeutiaed iwhjch‘liﬂ ienot linked torin aatmd, an (4)?doammtldcewr ipmatuee s part of a

argr s o s e irbur g ROREG AR o] mSERE e presem

o e SOy RS e e

contaminaiis tIse @a&‘bmm nmrahe;nvnenmﬁnﬂ&tatymuld intexfidéra witht itscuse in
pospesfidg BB bR Raah o TR e

sequence depends on whether it is desired to secrete

[0033] t has libeddheitihetwild fyBTLAe of eRabiN@dteqaRlests! tﬁefedsur &6 ubdd
is made. If the chosen cells are pr okaryotic,

mtercha@eﬁﬁﬂfaﬁmq/mﬁgn burémelfm@"tfuma‘t natjEe mcgehmeweba\ﬁ@g the 129

4G I
orma 3624808 81841 EGURRT  ES AR o.
5,017,641t enmrj!mgedﬂllemln by teferenes. dHurthet, $hephe<ﬂ1ﬁbd &dmbd 8L-4areceptor

nal . uence be encoded .and.nost ﬁferabl

antagongqligd%f:p &y8 may_have varions 1ggatefgﬁ cleti eps or%guphngs to
a non-prt&ﬁ IeB ks éfhd%r@nmﬁ%red h@acc@r&ggb %ﬁﬁ the WALIP Vil & eans that

herein by reference. [0035] used herein, the terms
the particmlar amtindhapichphdsgn i tbamamemmnd awud ithat edrrmllymwcmLs -inf the wtlL-4.
tor

AccoralpgfiS BhO ifled RARR ad it onblgtinie that shagoliity Seflirgge Wi acids at

positioris/ o e&AHIS CEP{treamide)2 1 B1 Pdrkifing), bae/o ¢ 24 @yﬂf51rfeB1 Snay be shifted
i nvention. These polypeptides and functional

in the nyuteigndhus ap iserion of afcapteing reridyess gmnws:ldvp@mmms, for example,
38, 102%@8@' fIM; {n%?"bg %hﬁ}&d %n%ﬁleb 1%{1{ Eﬁ" t f:}ﬁvrefgver iot}gh{)]i? éfl thE& sﬁ*ﬁnﬁ Ser

have been made. ypep

(S), Arg (RO 'ﬂTSIhG(Y[)hﬁ: indetted Cy€ @}mlb‘eld@fbﬁmﬁfedﬂ)b&n@fe&%ﬂatnd correlation of
nvention, which are adm n| stered to a subject in need
the flankng amino a¢igsith ghosg £ Sph Ajgr 1Y 0 PRE-fh L- 4 of

the present invention, include at |least the R121

[0034] D/ %\‘&1214‘4? BRDNRkediiehsd éﬂcaamgm%n{anlm 4464 thufarBRrhdd N4 protein

may or may not include DNA sequences that encode a signal sequence. Such signal sequence,

if present, should be one recognized by the cell chosen for expression of the IL-4 mutein. It



[0036] As used herein, a "functional fragnent" is a
pol ypepti de which has IL-4 antagonistic activity,
WO pboeiony smal | er peptides. These and ot her aBEBUSR0£683589
mhl L-4 and nodification of hlL-4 are described in
U S. Pat. Nos. 6,335, 426; %, 313,272; and 6,028, 176,
the entire contents of mhlch are |ncorporated herein

may be prpkapfoie cwkaryofio esa]corspmahmm%the evedt mey ialsg bedherigepl
savend¥fRbis -4 B RO ol B LA DReg s
to secretecthe IMrm‘mbinyfr@ﬁ ¢hermc¢mbmﬂ1td:etls/ jmewhikh it4s niade. Hﬁheﬂhesen cells
term"vector" js used to ref nmol ecu
are prokanyqtic; i sgpqrally 15 /Paeiired trgh ﬁ%ﬁq%@an?t&nf? figial stquence,
but inclGRCATY- b MBI TREthRRideQo ﬁlrga%kgfé%lbn i &Q%g]nseyb%llg ffeBukaryotic,
expression vector” refers a vector that
it generallhy isgin¢ferrédthat a sigedloequencobe emdfoded MOquiréfembljy that the wild-

v 13550 P PEBHSL 5o GRS, PR P8 28 e

hmenﬂﬁM§h§@§£a0|d sequences. Expression includes, but is
not limted to, processes such as transcription,
translation, and RNA splicing, if introns areégresent.

[0035] \WoAs gead lmggothe teoms Usptrms howas 8o-4 pyoteipgsnodified hupag IL-4
bslec” Us » Lo
esetof BBl P o ORI 8 SRR, 3yl s o
used mnetchhnga:ablycalndlace ﬁﬁhﬁi thespopa oét}ariﬂvetnheﬂ '(I)‘hes@);pt)q:epum and
ected gene of interest. The termi cludes t

ﬁmctwrpﬂ? Ggemgnis fharepd rpigr oo mprldewléqrﬁ@rspw 1% amlrtor?é:lfgwaéwons
I -

o e sy AR TEL B TRLRRLOPHASE TR REISHAERIRE o 4

compositics efithe I{r@&&nm]nvﬁtmnt whivh"are adisidisterediv'a subjags gunged of

weameh b DSl RS, B A LEOF b TR B R o e
R121Dmfzabspﬁl%ﬂshsstﬁ@t%ﬁs%%L@AWEQ IRReS 81).0f eukaryotic

ceIIu ar sequences by retroviruses. [0042] The term
ransfection" is used to refer to the uptake of

[0036] ¢ o#‘\élugfﬁi kereiaxd Ganeiipnabipgment” i apalypeptide whichdhas Thdls

oo RGOSR Gratlighotlls LIRS LPRpIAE PRI 4 nd
modifidatiomsf KEt4 amre de@cﬁfb&d G{MEI$ e Nl 6,385,926 6,313(212; arid 6,028,176,
are di scl osed her.ein. S e.qg,, %}ahan1et al, 1973,

the entig; GogfeaE0 mnslzar&s%corggﬁﬁ ErelEby mferendgy| ecul ar
G oning, A Laboratory Manual (Cold Spring Harbor

[0037] LaB?“‘ﬁﬁﬁbbl%a acéo?&%% o Wl itPpeatl-4"Bve nﬁ%ﬁ hdenlYBi Q%Ilui)&n amino

| écul ar Biology (El sevier, 1986); and Chu e
acid W1tbgsﬂ.eremge tethePositipn at Which tha @mmcqw@ nemrallyeocqursdn wild type IL-
4 i ntroduce one or nore exogenous DNA noieties into
suitable host cells. [0043] The term "transfornmation”
as used herein refers to a change in a cell's genetic
[0038] chThacrerivettoLsis usstitodefetd anyasolbasd (4 ¢ pmsd ¢ic aeid, phanid, or
it has been nodified to contain_a new DNA. For
virus) ussdytprapsies ceding infermatignde abpg¢ellhere it is genetically

nodified fromits native
[0039] The term “expression vector” refers to a vector that is suitable for transformation

of a host cell and contains nucleic acid sequences that direct and/or control the expression of
inserted heterologous nucleic acid sequences. Expression includes, but is not limited to,

processes such as transcription, translation, and RNA splicing, if introns are present.



state. Follow ng transfection or transduction, the
transform ng DNA nay reconbine with that of the cell
whyoophywiTal |y integrating into a chronosone OPCT/182008/083589

cell, maybe maintained transiently as an epi sonal
el ement without being replfcated, or may replicate
i ndependently as a plasmd. A cell is considered to

[0040] haVke tsemrihestapllyistusemhbareinte eefoniors aelldhathas peen transformed, or is
capable F kanﬁ %%g to%&{'whﬁ g n%&:l\é Sa{ci)dqse%&eﬁclg %Pg %{reélfog [e%’{%ﬁ's]uégw Selected
gene ofﬁx&bx&bﬂ Theé teir meuaaene pogenysefitie paeat «ll, Whether orfvt éhe progeny
pol.ypept de nol ecul es or, two or nore nucl ei ¢ aci d
is ldentlﬁéli igang 0@501' i&easte Hake- Wy todhapaEmAParent. sodqne At ths selected
gmmlsgﬁm&ﬁe art, "identity" also neans the degree of
equence relatedness bet ween nucl ei c acid nol ecul es or
pepti des, as the case nay be, as determ ned by

[0041] t h?é et tioesdnetdon”ss nsadde rofer toftbe trnnsfmrcef gened feamniode or

or_.,nore cid.se It
bacteriviifd ot ol Poa pbieen RS CHEER, At BTRS 14 R bR and
transfer@f eMRAr7ORHDNERP Qo ubhicdes U908 /iRBeH89 10 two or nore
sequences with gap alignnments (if any) addressed by a

icular mat hematical nodel or conput er  program
[0042] ( i Tbe termargaspgtions 19 used tpeefgr taphe wm o §Pw1gnanr| exggeroys DNA
I e nl [
by colf T 9 OB QL AL ER5len s SN0 Kt e
inside thdﬁ(ﬁdllttdélﬁbhﬁé M noebér afatansfetiidieclatigues arswel &howe in the art and
. substituti mat ches. |If two _pol ypeptide sequences

are dlSCﬁﬁ@iLerFer a kgl Srahan o0l Y&t 113 0%&9%8'45&:5%&0% 4t al.

I 4t \S ;
e 5B et 1 A AP MR b D
al, Basip d/1e3ksds ik MdleculdrBislage (Fdxanq:lt 986 randeClar & ofl,i }98 1 nGeree 13:197.

sitions, where .there are conservative stituti
such tefiiiqpes R PERETP IHEHES SOF PaRReASOB0LS DO Toictss e apitable
hostcelg M larity woul d be 75% (15/20). Therefore, in cases
wher e there are conservative substitutions, the
ercent simlarity between two pol ypeptides will be
[0043] h| a?herermh Hﬁnifﬁ@l‘ﬁ@ﬁlc enusedihgegin refgrs e o phangema sell s\ggnetic

characté}%ltlx%) %g& ac Eﬁ ha:{ Qe%ﬁ@ ﬁgé }%/lg{e% %{:1? b llﬁ‘&dlh% fg con(tjanil anew

erc. aci ds es ‘can
DNA. Roakxathplt eicellyis Iﬁaﬂyfnmmt\hbds it iSgedetioatyhaddified dtond s nakmte

t | dt h d b UTATI L
state. FQhsengiage grt%%eev%n dugSee, %eﬁnrs' %ggr}g b@@’s@ay SR Escogptipe with tha

of the cH‘l‘l[))yé ﬁléaﬂyi?ﬁtg%;atncl#ﬁ'}% X%%ﬁb%\%ﬁ?%eﬁ%na g'E@B&Mh@

transiently d @meplsmmehdemmelﬂmukbelmmaéd mmyytg)lica@:mdependenﬂy

o a plainid B IS Pomicsity © nie AR i b esdieahe bl
replicatéi€vith@he GvisionRsfldNedl. ANALYSI S | N MOLECULAR Bl OLOGY,
1987 Academ c Press; SEQJENCE ANALYSI S PRI MVER,

and Dever eux, eds.), 1991, M
[0044] St Ebmeem ‘mieegtsy, ARoYaY IR thwrt,urpfebs teta rglationshgsbetwpapihg

sequend%? &@&Wg@&g&%@}‘%@ég?%&é&% n‘ﬁl‘llclelc]%%gmolecules, as

determined by comparing the sequences. In the art, “identity” also means the degree of
sequence relatedness between nucleic acid molecules or polypeptides, as the case may be, as
determined by the match between strings of two or more nucleotide or two or more amino

acid sequences. “Identity” measures the percent of identical matches between the smaller of



Canbridge University Press. [0047] Preferred nethods
to determne identity are designed to give the | argest
woradoghesobet ween t he sequences tested. Met hods POI/US2008/083589
determ ne identity are deﬁ@ri bed in publicly
avai | abl e conputer progra Preferred conputer
program et hods to, determ ne |dent|t%é bet ween two
y

two or @%@@émf‘@geﬁ ieh gepaligngienty @ #e) addrasse@ by ppartichier gathematical
%;g%g ic GAP (Devereux et al, 1984,
model ol,Iiluc Plg) g’ ‘15% g@{;ﬂ éenet i cs Computer G oup,
Uni ver SI ty of WsconS| n, Madison, W), BLASTP,
[0045] BLAST tdrmdniniASTAls @A\blamdhuhce@t, baik in oPOBst tJ “1dbb1llty,”Bisuh1,lar1ty”

refers tq?gﬁgs?q%%g@qtﬁrlggs \%ﬁf TXILPC%O r r}]g%lglélﬁ bl | E an%vc%lnse%\*f)elttﬁfe
substitutiBh edaidHes. a0 tvidNGE Wy)@ 5;%18 WRBEesIAVE, T6Se Iomrma{ucal amino
Al tschul et al 09/ 065007 PCT/ US2008/ 683589

acids, apg-thenemnmder e ol agutgonseryatiye substinjtions lign the pancentﬂégmty and

sinﬁlaﬁméﬁg é)oﬁglg d§tf} I‘g'S{‘rgl‘ré”r%mﬁg‘e%%ne%lg‘atp?{er&?{;gé‘g%%&éc%@%%%hae

there ara bblgiemﬁtfe &ﬂhﬁm&mﬁ @liencthé gércarg idemityrentiinga80%,, but the percent
guences result in patchi nﬁj of only a short
QI'

SlmﬂaﬂFyeﬂP‘é‘H b6f75%h Stk Khstrferse Bscaseny ﬁﬂyr%#ﬁwpnsgrwg%d

s 0 e PR B SRS (AT B e

1dent1tytHer¢ewﬂho§equ-pbblpgpﬁdesequences Accor di ngI y, in
certain enbodi nents, the sel ected al i gnment net hod

0 wi | | u in an ali nt t.hat ans
00461 { TeaBly G Mhistey ot iTRe irdlfe BB en P pepsiape opie ity
calculat@@ by RESWH %mda@osa&h fretho8X ﬁféﬁid%; bud %fe’yg)ttlﬂﬁteqqaﬁﬁaﬁrdescnbed
or| t hm GAP 5 Ceneti cs nput er Uni versity of

in COMNEES RPN LIMBLEGRL AR BIOLAS Ylog ot Micel X 898 kpibrd

Univerd SRS SEOVEIES GRS p R R RIS IS

PROJEGTE S mift, DEW' reall ) he9B, dpadeémic Piesd New i oredCOMRUTEER
al gor In_certain enbodi nents openi n%
ANALPS0F §EBWMGE|I§AE%4%%T heGaies, A Meand SR ThE. ols), 1994,
Humané‘lﬁf‘e%@@s?e\@{[&geﬁ/g@!g; t@gﬁﬁ%@‘ ﬁIALdil’ﬁ@qﬂ]aﬂ/IOLEb% thﬁR
I agonal el

aver age o e conparison matrix
BIOLO(T;é(ed98’f macadelmmglzmm SEQUENGE ANAL ¥ SIS PRIMBRY (Gﬁ‘mkgmelﬂ and

Deverob SRR, 395 S0 s SLARR75h P Vo e 546 Bl oot

Math., 4851(9‘733U§ﬁd Puftif of N1 9980B10NOGICRL GREUEREEPERAIIYIIS, as
as a conparison matrix such as® PAMR50 or BLOSUM

Cambnégeldngeugm?ressn conjunction with the algorithm In
certain enbodi nents, a st andard conparison matrix (see

0047 SHRBEL b Ao ) R 40 RSSO mac

betweenriersequentigrtedted. Mehods to dk&&ﬁme Riatity Matdlescn‘b@d(ﬂn pislicly
USA, 89:10915-1Q919 for the BLOSUM 62 conpari son
availablgcompyier proggas, Prefeacd,ompricrrgaam metbofpigstsiermine identity

betweert 8hd &lqllerti0 TS 1 t '

ehwee seque ﬁ C% conp adrglés 01?1t are|E llrilkgl %gl[e%?ﬁ’etﬁ% gq(g&{ O%ém E)X&%QE’ ﬂaudmg
GAP (Devereux et al, 1984, Nucl. Acid. Res., 12:387; Genetics Computer Group, University
of Wisconsin, Madison, WI), BLASTP, BLASTN, and FASTA (Altschul et al, 1990, J. Mol
Biol, 215:403-410). The BLASTX program is publicly available from the National Center for

Biotechnology Information (NCBI) and other sources (BLAST Manual, Altschul et al




Al gorithm Needleman et al, 1970, J. Ml Biol,

48: 443- 453; Conparison matri x: BLOSUM 62 from
wokowkefoh7 et al, 1992, supra; Gap Penalty: 12PCEPS2008/083589

Length Penalty: 4 Threshglgd of Simlarity: 0 WD

2009/ 065007 PCT/ US2008/ 083589 12 The GAP pr ogr am may

be useful w th the above paraneters. In_cer

NCB/NENDEH Rsthesda, MR 20894 /dtschel; & ab d O pdrsuprs)- &1@ vl Ckongygn Smith
a6t conpari sons (al ong
Wate W ta%ﬁ%mggf%ag e#élrsggﬁlod&%%%g?@um ng the GAP al gorithm
[ 0051] As used herein, the twenty conventional am no
[0048] ac(Cedaia latigmhaitrsclaﬁmlmsdvr' aignonpstwiocdnhinw acidsaqueemt¢somay result in

SeII\/MJ Y- - A SYNTHESI S,,.2nd Editiqgn, .(E.
matching o1&, R grteduapies, gt ol AR Fegimay have
very highkRefédcd r%nh%veﬁ%gh'tﬁ@r@ PR abadcaif "rﬁhﬁbxﬁﬁlp between the two

reference for any purpose. Stereoisoners (e

full-lengsh saquencese Agegrdimislyt, mecqrtmelpb@d;m@emﬁhoﬁdbcte@mgmnent method
(GAP pgcg%grsgbgéir {]et% £l % neg@ﬁlap ss’paﬁé'I %tlrlﬁa;;? 5§ﬁ?nt iguous ; 1n0 acids of

the targbtsllypseptiée.d, and ot her unconventional am no aci ds may

al so be suitable conmponents for pol ypeptides of the
i nyention, | es of un onventlonal an1n§aa0|ds

[0049] ; nEPru‘H@mP uﬁlg;g Wmtqr Vhl@ a}egf:% uter Group,
Umveréi?tr\{%f Ny SdstdTRAdadohY G QWOE ﬁ%}@ﬁtﬁ% lf&ry\ﬁfn@ﬁ theJercent sequence

phosphoseri ne, N-acetylse or nyl net hi‘oni ne,
identity3ds tmber@dtd:rnﬂnedjarn al1grﬁdtfyrjop1mdly3atciang 6f their respective amino acids

B TR B T 150 0 A0, S5,
opemnggﬁéng}gf PivhidR 1M@ﬂétéﬁla§k§%é-tﬂﬁéﬁh@ avérﬁ'@ dlﬁé(;rrah aﬂﬂare the “average

ion is the amno termnal direction
diagonal? igtthe sreemapedifitecdipgmal of thh somprtipmyhatris Fomngalsed the “diagonal”

s the sc&a%&é%’ Ry o FBasg cRitnr Shplelotieh pLBRGR &y oo

comparfbol nth@ex) ahdQ @baskasioh perddtyqwhichiBusuatly dae-t@hiRbhthe gap
ropertles 1) hydrophobi c:, norl euci ne

Met ,
openingapeala tylaps Well @S a Fpparison mydtix sugh %Pdﬁ‘MBﬁé Py éib@}gw 63gfe used
in cony@&éon g jth%lgont’ﬁ}n 4 Egjtagn efﬁﬁ fnu A C e éﬂ@ﬁ& E&mpﬂ'is%n matrix (see

; residues t ain
Dayhofbet aﬂnl%i Atlas &1 Brotelr Bequance arﬂ)Starcnna,tﬂ 245-T5for TherPAM 250

compar 3 b S B A 5250 Ko 2o

BLOSUNI!62 &B%H%n HBARG s 2o 18 by WEa1EoARM. Conservative

am no acid substitutions nmay enconpass non-naturally

occurring amno acid residues, which are
[0050] In certain embodiments, the parameters fora polypeptide sequence comparison

include the following:
Algorithm: Needleman et al, 1970, J. Mol Biol, 48:443-453;
Comparison matrix: BLOSUM 62 from Henikoff et al, 1992, supra;
Gap Penalty: 12
Gap Length Penalty: 4

Threshold of Similarity: 0



WD 2009/ 065007 PCT/ US2008/ 083589 13 typically

i ncorporated by chem cal peptide synthesis rather than
whyoospetobresi s i n biol ogical systens. These i nPCTIU82008/083589

pepti dom netics and other reversed or inverted forns

of amno acid noieties. ﬂ8054] Non- conservati ve

substitutions may involve the exchange of a nenber of
The GAZIoRm MR Be uialswids (e Gboe PRIHBEFTS HorAraiamerdimppisethe

I
sorem U UL S0 SN TR l AMGRAURE b0l Oeg o
with nopemaltyufva endgatspisisg therGAPalpotitten. non- honol ogous

regi ons of the nolecule. [0055] In making such

S R RN AT I Sl

conventﬁﬁﬁhlﬁﬁgb nSe@Mﬁ[m@LW-AWHESFS Qﬂﬂi E@ﬁﬁﬁlh(E: S. Gub and

basis of its hydrophobicity and charge

D. R. GednaEde ), diinasier 4ssociptasy md@rlancthéu t9He u(comosa)ted hexgini bye

referenc(eg}4 of %%yn%' e?l“,ls?t ?‘ﬁ%e(oi_s%gls (e.p a%(? %I Rs% ()&Peévs)ehtall con Vef']ntlonal
amino a(cltlb ﬁﬁnatlﬁhlyﬁmm& aéld@s&bh as o[ e aRubKititedarfino #&ls| Nealkyl amino

) ; ypt ophan (-0.9); . tyrosine ( -1 3).; .proline
acids, le{cng aglfl? arm gtgmd}nﬁgn\(engoxgl amglqu@ca@,satp@y plsgb 5);u1t q gogpRpoments for

polyperfiads §the BRRA08 ialkpied op iR PRAAR Afint liBhnctba 4"
hydr OXﬁﬂwl.ll’iw ,G*oaﬂmkmlutamam o-Nydi, N-tiinahylliysine e ecetyHgsine, O-

phosphosgEiER Y GERD et o%rmyt«%fé@wﬁllﬁsff e Sidhg cahogysine, o
N-meth%%?‘%mné, and\$ther sﬁhfgag a%ﬁg argd?inﬁﬁo aélﬁs esg kﬁf‘ﬁ#ﬁo&ﬂﬁbhne) In

rtaln am no aci I tuted
the polypepiide matatits Usad hcnginattmi lnfﬂhand Hirehtiopas thie@miinel texminal direction

an e Gl e ST RSP BE pe

usage af@Eéietigybodi ments, the substitution of am no acids
mhose hydropathic indices are within 2 is included. In
tain enbodi nents, those that are within 1 are
[0052] anuJa&y oGgHEIg RSNy ks dividied e slasyen bated g qenpmon side
e included. [0057] It is also understood in the
chmnpﬁpém% at the substitution of Iike am no acids can be
made effectively on the basis of hydrophilicity,
pahydroplahié: ynosteaciae {Ner)bMet, dda,Cédl] ked, llect i onal
protein or peptide thereby created is intended for use
L ol ogi .cal di.pents s. disclosed herein. In
ZﬂP?ggﬁﬂ%@ﬂﬁ@ﬁﬁeﬁ§g3§¥ﬁ§%gé§%§§§t | ocal average
hydrophilicity of a protein, as governed by the
By deigiehiAdpcGly, of its adjacent am no acids, correlates
with its 1munogenicity and antigenicity, i.e., wth
a biological property of the protein. [0058] The

fb PR b‘s F{%ﬂ‘%ﬁhl licity values have been assigned to
these amino acid residues: arginine (+3.0); lysine

6) Restilues ARPRTLBLE dhid HientationION AFBLMI(+3.0 1)
seri ne WD 2009/ 065007 PCT/ USZOO /083589 14

6) aromatic: Trp, Tyr, Phe.

[0053] Conservative amino acid substitutions may involve exchange of a member of one
of these classes with another member of the same class. Conservative amino acid

substitutions may encompass non-naturally occurring amino acid residues, which are



(+0.3); asparagine (+0.2); glutam ne (+0.2); glycine
(0); threonine (-0.4); proline (-0.5 1); alanine
W@ 296y300hi stidine (-0.5); cysteine (-1.0); nepci/ORINL083589
(-1.3); valine (-1.5); leucine (-1.8); isoleucine
( 1.8); tyrosine (-2.3); ;ﬁenylalanine (-2.5) and
ptophan (-3.4). In _making . changes based upon

typicallg ilf%/ﬁorﬂﬂmtﬁﬂl/ By sbmcalcnepvd@/ syniesis rpthecibap by ﬁyreth%ﬁmﬁﬂpswal
systemsf./ ‘Tﬁeéliﬁahaé éj\%ﬂttﬁl n eti@Tha %F% rs88 85 fvEMEH R loF Gintnb acid

alues are I'sS 1 nclude I'n certaln
moietieenbodi nents, those that are within 1 are incl uded,
and in certain errbodi ments, those within 0.5 are

[ ded. On identif f
(0054] o RoB < Rhier g deveuas nianinils BB RGepE R MRET b e of
these clARESRor AIBABLY ML aithd AR5 Such dubstindsd re8ilubPPhg be it duced
regions." [0059] Exenplary am no acid substitutions

into regigns of ethuman protein thiigrehomologeis veith nonshiman protains, or into the
Ltution |naI Resi dues Exenpl ary
non'h()lgug%{)ﬁrﬁglogﬁéf%g?oeﬁ%d Substitutions Ala Val, Leu,
Ile Val Arg Lys, @n, Asn Lys Asn An dn Asp Qu

[0055] G h m&kiag Sach cIAthsS@dcordﬁlglt%ﬂtaﬁﬁemb(ﬂlMeﬂs ﬁhé\hj&iroﬁthic index
Pro,, Ala Al a HlsAsn G n, Lys, Leu, . .
of aminggeids gy, begogsidpiggd. EE@U‘““NB@F%U@F ﬂe@e%ﬁﬁlgnsi Pgﬁéﬁoﬁéﬂnc index

on the Haki@ of #& hg%%%oblﬁ%andl dhr e%ﬂ&racﬂeﬁ&lcas‘r Q“he% afe: 1soleuc1ne (+4 5);

Di am no- 1 C
valine (té2); 1eAvend @3, 8)\/ﬁiepy]al'(m1ne#ﬂ+ﬁ 8) Tqysteh@[cysllﬁna:)(hﬁlﬁé ﬂe&norﬁw

(+1.9); e £ gleinede 4 prizeorons CP 7 seipe (018 ipmion 4 03
tyrosind-€Y.3); proline (-1.6); histidine (-3.2); glutamate (-3.5); glutamine (-3.5); aspartate (-
3.5); asparagine (-3.5); lysine (-3.9); and arginine (-4.5).

[0056] The importance of the hydropathic amino acid index in conferring interactive
biological function on a protein is understood in the art (see, for example, Kyte et al, 1982, J.
Mol. Biol. 157:105-131). It is known that certain amino acids may be substituted for other
amino acids having a similar hydropathic index or score and still retain a similar biological
activity. In making changes based upon the hydropathic index, in certain embodiments, the
substitution of amino acids whose hydropathic indices are within £2 is included. In certain
embodiments, those that are within +1 are included, and in certain embodiments, those within

+0.5 are included.

[0057] It is also understood in the art that the substitution of like amino acids can be made
effectively on the basis of hydrophilicity, particularly where the biologically functional
protein or peptide thereby created is intended for use in immunological embodiments, as
disclosed herein. In certain embodiments, the greatest local average hydrophilicity of a
protein, as governed by the hydrophilicity .of its adjacent amino acids, correlates with its

immunogenicity and antigenicity, i.e., with a biological property of the protein.

[0058]  The following hydrophilicity values have been assigned to these amino acid
residues: arginine (+3.0); lysine (+3.0); aspartate (+3.0 £ 1); glutamate (+3.0 £ 1); serine
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[0059] ¢ hEXPIﬁE]@FX amine agid suhstiutionsiate st SorthimsTable b pr ot ei n

t hat correspond to am no acid residues inportant for
Table ﬂ%t c1grs f‘“ﬁ{"%e in simlar proteins. One
sk ear may opt for chemcally simlar

OrigiiilallReﬁduds s b Fixeinpldre Subktitutivus h|  pPeefeekedoS ubxpioitichst
am no acid resi dues [0062] One skilled in the art can
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[0060] A skilled artisan will be able to determine suitable variants of the polypeptide as

set forth herein using well-known techniques. In certain embodiments, one skilled in the art



Bi ochem stry 13:222-245; Chou et al, 1974,
Bi ochem stry 113:211-222; Chou et al, 1978, Adv.
waewynoedooRel at. Areas Mol . Biol 47:45-148; ChorCBUSHDS/083589

1979, Ann. Rev. Bi ochem 2009/ 065007
PCT/U82008/083589 16 47:251-276; and Chou et a
1979, Biophys. J. 26:367-384. MNoreover, uter

may idqstifypuitablecareas Oé themplepyle shah s e henged sihont dstiqying activity
by targé%{ngg"eg Bhpgotsoggg%éﬂ bYe %{)6’1’%1? E(fr eaclgs;l as eﬂl%ﬁ %Igtr)]o men s the

skilled amdﬁi d:amgderﬂrxfy TESXARP b.mi pdrviongaf e apldcdis tiot arepromﬁwﬂsamong
have a sequence Jdentlt of eater. than 30%

. ., that .
similar gpl¥pepiides 0 e g PP, G CTAtE RS I 04 g IRogfant for blological
activityHr THCtMfcatre frﬁ? Bk 9915] Ect-to I&’fseﬁ%ﬁ@@ Bmﬁfooé@i(f‘s%gtlﬁlﬁgns without

proteln structural "database (PDB) has provid

destroymgthe bistb gicad detotigyiriwithpubédveeselyrafacting theqmlxpeptlde structure.
including t he potential nunber of folds within a

[0061] @éi%ecﬁci ﬁe, o%gg%lgeé aétiervli'egvgi %ﬁuqt?reﬁﬁ.gctboge%u&les identifying
residue$ H&Qﬁﬂbﬁpb {pepaid deethatire dhpork®Tor aCtiviky orQeructui. U view of such a

Bi ol . 369-376) that there are a lLimted nunber of
compansgnihe .shﬂlad gitisam cwryﬁléb@lp dapertanse 6f aninoasil fepidues igpguotein
that corfespbhd el MER e Bl SrmBoRf Y REvE UL R P BRI Broteins.
One skidled tin thicert dlﬁbOG}&]foMIénhtaﬂ%dlmﬂm dnaids acitl spbsiﬂimtﬁdns for such

secondary structure include "threading" (Jones, 1997,
predicted importaps amingacidaesid ol . 7:377-87; Sippl et al, 1996,

Structure4 15-19), "profile analysis" (Bowe et al,
[0062] 199)1ne skitleg 'ﬂ&ﬁle?aﬁs@ba}x%o]aﬁglyzgﬂe*%ﬁﬂég‘ﬂuﬁénﬁénal gtg&@ur M%& Qmmo

Enzym  183: 146-159; Gi1 bSkov et al 7, Proc.
acid sequeade inSelatiog o tha6SrutBES in sigadlar pcdypﬂptutlﬁs; ﬂ&lamw of suklage
. See Holm 19 upr a; Br.enner 99.7 P
informdtieatE Peleddp it o1 BRG SRR e EPERL o ohp adidE Mes ofa
polypeptmél witlereghace asitd ttdeQimedibrai bEudthel Bi dRrthidembudiFaets, one
and/ or type of glycos I atl on site has been altered

skilled o artapan droppreiodiet lhangenioasnipe agid sesidies Medlcted to
e AR g R, R S i

with othigrymelsyles. Muotediet, eme tskidled ihthe nathayeggnetdieiest Vaﬁdanﬁ-contalmng a
linked glgcosylatlo |te|s char cterized by th

single %aa aridubsigytio assachdesuedaminrcid epidpe (e vpfiants o then be

screenédGQisfhol R %sgfssk&%ttg Fhdds KR Yn B 2D B‘u&maﬁlﬁnﬁ%ﬁld be used
resi due except” proline. The substitution of am no

to gathaon&nmemrda,Mt Swtab}eea:nemtsth @ exemplenifenp diveddwed that a change to

a parti i B hod fe iR sl ind oo b ide il rithebd oh BSiHgple

activity® IVhrﬁBﬂfs'iWﬁh stdh zSclﬁiﬁg@@aﬁF& Nolided! BIBINE vAdtd&basdd difinformation
N-1inked carbohydrate chain, Al so provi ded is a

gathered degm surhanpline epenmeniskens skilleddn fheraat eanapadilydefgaying the
amino ?CE oss‘gﬁ?rg%a T 8ul%]sgfl.§?)3? Fﬁ’o({lg% %%J ?‘;roll%g el‘&l'e} 88 eg &y 1%' c%ﬁlén%/aﬁlan

areers P nat
with otBéren@hatioi € new N- I|nked sites are created.

Addi ti onal pref erred variants include cysteine

vari ant erein . Or re cystei ne resi dues are
[0063] o/ epium rvrovgﬁ‘elsml fcglins aV%Iggearﬂgwﬂf@ﬂ t%ﬁaernse gHiqp of
secondAr§-structulk€ 5k PloultC IIALEH- 10D, I BioR2k eﬁhzz@ﬁ@ﬁ ‘C}ﬁ‘)ﬁ'e‘?al 1974,

séquence. Cystelne variantS may be useful

Biochepistntydidrd22-245; Chou et al, 1974, Biochemistry 113:211-222; Chou etal, 1978,
Adv. Enzymol Relat. Areas Mol. Biol 47:45-148; Chou et al, 1979, Ann. Rev. Biochem.



must be refolded into a biologically active
conformati on such as after the isolation of WD
wQ@oM9HeeB007 PCT/ US2008/ 083589 17 i nsol ubl e i pet/us100$1083589
bodi es. Cysteine variantséﬁenerally have fewer
cysteine residues than th native protein, and
ically have an even nunber to mnim ze interactions

t
47 25112%@ |CHg>ufer 8m19ThdHpned £ ¢8v6Y i84. Mprowes, cpmputer programs are
I
currentlﬁga@h{lébgﬂg) agu Cgiﬁ\gﬁh c%mg | tég)lhlﬁ%rﬂ Ssﬁﬁ&ggp b?le (fﬁaqhéd"&i} Iﬂg@rctmg
secondaie ketidtateds based apyn hmﬁblogﬁmddalmg] dloe eia,mpie,dmrlﬂ)lypeptldes or

pically produced by . site-directed putagenesi s usi
proteing Bt e se Ghcs il &r?aéfaﬁﬂer % %érrg)ﬂarﬂw ‘Q’gﬁ
often hdRlsiRfl% HASGE 1615636 'Tﬁe ré@%nt@%%vﬂ‘?&f tRE M&h Qﬂuét&ral database

nmet hods known in the art (see, exanpl e, nbr ook

(PDB) lets pabvidévOtrib@itedRreli GubiNgG: oﬁsebﬂm@‘ﬁﬁrMmg Sheipotential
T T R T

Acid. RMJ QQQM@&W Qt QR4 E&nEﬁQﬁB@teﬁl{B&m&%ﬁl 1'99¢Ct9zWrCOﬁ F1R%$  Biol.
, _Which are |ncorporated erein by

7:369- 3r7é) &aerhé@) are pgew}i nAmb@r off folflstip a gévongiolypsntidrieTngpiesn and that
once a &MCQP 0%?%%’%1!’:&1{'@5 &B%eéok\?e% sﬁ&gﬁ:aleﬂré&mtl&?%? ﬁecome

suscep o) pro

dramatlaam}cmpfe d:a;rchlratey to oxi datr on, (3) alter binding
affinity for formng protein conpl exes, (4) alter

binding affi I e nd/ or 5 confer or )di fy other
[0064] pmﬁéirir%%eﬁlelﬁrfgarﬁ Srrediices wrgnd ¥ %}‘BL&PFF gl Soeing " Gones,
1997, . s@gpts,%s Bz&c?%ﬁ“sﬁgsfpgl et G bNSEIEApY '4“1%01%’) “profile

si ng or multiple am ho stitutions
analysii’e(ﬂoa\rmetmibhﬁﬁlnﬁmtme 258 dﬁééﬁ@aﬁnbskoarmt nb) 1820, (:Meth Enzym.

183:148 305 ratspy i e LY P o BB Al et S SoE S on afvedpitonary
linkaget” (S2RPO1MD €99, A8kl hisd gfénhaeld@muﬁ;ﬁ;) form ng
i nt er mol écul ar cont acts). In preferred enbodi nents, a

conservative amno acid substitution ically does
[0065] noin ecrtpin empbodimenyts, premg@arlrsem@lpd%lwewﬁ) tion variants wherein the

number(r:%lgf %r?er dfsgtlﬁfc%§%lg{1%ﬂc Q% l‘f}% al‘?é?%ﬁ‘?dﬁ%@r?é t%t‘)[gee alﬁlﬁlao acid

sequends loif ¥het gaadnt polypestidenin dmtapmmbﬁdlmmﬁqmﬁtem vapiantdi conppike a
othr typesg of afy structure_ that characterize

greaterf’h% BT AN e%%%ﬁ j‘rﬁ’i‘é‘;g YEQ%’&%}"&”S? théP%‘er’@é‘é’@ RTOE- N-

linked %l%dé fRbh Ife ﬁ%ﬁ%@éﬁ)fcﬂ%ﬂﬂa% %E%ieﬂ&é‘ AhIRKeH 61e§s1§‘§@ﬂ1r wherein

éscii bed 1 n PROTElI NS RES AND MOLECULA
the amiPREOIGIrELiES, defi@nated hs Enmpay Belany, ami@s 4cidwesithie @rcepmnhmq dhe

substi 1en O%P%me%gealﬁés 419 c&%%T gq?e&(f)gg&w EI I\Il}voé%ﬁ new Rl%e for

the addftionl df e NIk %hghraté\l:hﬁm AR&Satihdy, RiBstit@ions that eliminate
1991, Nature 354: each of which are incorporated

this seqyencg wlltrymovem_aa%m Nilwbedrarbelyidrate chainl Hlye prgvaded is a

e GBI KRR b0 BoBEABS I Bhe R84 tsyation
sites (t;q;ﬁcanliyehdse nipdt ateengp@plly decurig)see élitpidatedfand ofie pefibrahtew N-
linked sfﬁzé ﬁfqqugﬁ{?c}r.r&&dgyn g@%%%tglygﬁgq% ?fil@%%:ystgé\e variants wherein one

or more cysteine residues are deleted from or substituted for another amino acid (e.g., serine)

compared to the parent amino acid sequence. Cysteine variants may be useful when proteins

must be refolded into a biologically active conformation such as after the isolation of



WD 2009/ 065007 PCT/ US2008/ 083589 18 Drug Res. 15:29;
Veber & Freidinger, 1985, TINS p.392; and Evans et al,
waa@goesdoMed. Chem 30: 1229, which are incor ppCERUSINNG/083589
herein by reference for a pur pose. Such conpounds
are often devel oped with tHe aid of conputerized
. mol ecul ar nodeling. Peptide mnetics that are
insolubletipglusion hpdigs. £iyitemervagignts ﬁemeayé)uth@afpwsr qy§teing residues than the
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method dfscfbed hepitt SRHL fr SRR AN Bebétfio® 1R BindTat Gefi oy
examplt: f&nﬂﬂm{ b33 11 M&M}UL@UXDNMGMM@@R@HORY WEANR)AL, 3rd

used in certain enbodinents to generate nore
Ed., 2081, Siold Spars Herber. M. sodPerearindomne aMied e
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Press, InenSambDiedo HGA nethidcee kvovporated héreingyt refdrbee). &
G erasch, 1992, Ann. Rev. Biochem 61: 387,
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[0068] 20@9}5&@@9917) g® Gk cU%QQﬁ{: (8338 %he pharmaceutical industry as non-peptide
drugs with properties analogous to those of the template peptide. These types of non-peptide

compound are termed “peptide mimetics” or “peptidomimetics”. See Fauchere, 1986, Adv.



19 nutein receptor antagoni st may further include one

or nore substitutions wherein said substitutions
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understood ‘that the structure of the ached
structunally siniites to & paragignt polypeptide Gipt i am(dymtldh thaPEGd kipchemiodl

teins of, t nvet| n_one e di nent, the .
Pmpe“%n%bpﬁngFB}a ‘99%’1%1 %"Bﬁ‘é‘é{?r Su ZIEF‘ g&%@yﬁi@%\w Pr HPTERptide
linkagek BpSoraly Rypladed W&ﬂﬁfl@gé led:d‘ﬁQi R6ACAIS,-NPECAIBES L t@HZ-CHZ— -

anount of PEG diol increases as PEG nol ecul ar wei ght

CH-=Cli+0 eet 88 H e Ot 293 -CPa8De dyanetheds well known in
the art. SEGEAULELIRESANE Al & A6:clhiby RLGE o ASGAIDLLAREL W D-

creasin I'tes
amino avid ef the saihe sypef(é. gn D= B@imletlﬁ plade Sﬂb-(l’yﬁimdjmhay be used in certain
phar macol ogi cal files. In another enmbodinent, the

embodipreats s .gswatiegmsﬁa leeeptidesninaddition eonsirpingd RARfiies gpmgrising a
ng

consen it SORAEE O+ RRLAIIEABTAR, [ RGR STtk PriakPE DR

generatadlhjameﬂufdsknbmm ﬂm@kﬂ(ﬂmlcs& ([n@ﬁ@’&j 199 st nni Hewrﬂeochem 61:387,

i as t he PEG ety has .
incorpoPE BePi TG OLARG AL A ABEP s DR B e SR cxtrine
residue® B@pa@l@t&%ﬂﬁﬂé inttAeo1E8 A B de brid RO AMIchAY el the peptide.
va ent attachnment of the PEG to the drug (known ‘as

PEGyl ation") may be acconpli shed by knovvn chem cal

[0069] r eé@themgteah@ﬂ the propent paingon,dbhplrgsee aruckeisy aced sagperces,” wvhen
P 0

refemn%fqg p?(f#@lcceﬁ V%nﬁ():/h necog% !é %ﬁ%@%"g#‘@?}d‘%g‘ é)%?tﬁdge, E%La%tt tPfhclude

degenefdtiSe atéleicatRrideqitincestivhith teheoddHogiologons Bfotéilij palipeptide or
reaction conditions. 1n another aspect of the present
peptide; seqesncesas, Welhas théi?Pl&ﬁdecﬁ‘FqB?ncﬁf otein may be

acconpl i shed by reacting a naleimde activated PEG

@ W OhakdBerdicDYEBLiAga PR M&tein@@ec@ﬂt%ﬁk?ig%@nirsﬁs' due in

the protein under Suitable reaction ditions.
[0073] PEG nut ei n conj ugates can be created in three

[0070] di {'Meadéfrrd Whed srutetn sicapfbrantagayéstEe usedibetejn, dagiudgs the IL-4RA

muein 3 FRAFS 05 0 A 821560 L1 S0 R AIERS oteronce

in theirje@tiftgd) WiGeddiesnaV hiird dcididktituieds A@nabi Aohesbsations of the
single site on the nutein; or several snall chains

mature kb pretes t amenlary iriplg mpyteing ingludesbusarq prs Lisited; ta a substitution of

arglmng— Bg ggﬁ%ﬁ&%ﬁ po\é\faé)%ol%?/ QﬁgR%e %ws%%é? Q%é%?(};&s?@on ?&, and of

serine Wyesparsie atident phsitiad 128 imnthaD-hdixl; asda bubstitugion of threonine by
aspartic acid at position 13, of arginine by aspartic acid at position 121, and of tyrosine by

aspartic acid at position 124 in the D-helix. In one embodiment, the triple muteins further
comprise an N-terminal methionine. Variations in this section of the D helix positively

correlate with changes in interactions at the second binding region. The modified IL-4



to occur at or near receptor-binding domains. [00741
| nprovenents in PEGyl ation and ot her types of
w@embAsIoans!| ati onal nodi fications (PTMs) haveP@BES2008/083589
extensive and there are nowa | arge number of PTM
techni ques and reagents known in the art, and new
ones are regqgul arl beln devel oped. Technlques and
mutein Feegpien pRiagRSt hergac pﬂ%plamr m@@rsubstﬁmﬂné whergin said

susiofREE LAY B SRR ARPLEPYPLI08:p RO GhIA o lpbpon s
polyprapiemp glyicol, pelyakyakylest, ot polgemylegé glycoln(PEG) tnhalecude tocthe

| udi
mutcin it Ans G P PR B R TET SRS, AU (h%\éen%aflgn o e
mutelnr%gﬂégi?cfg b&ssBERY bt ol dlyethbmel9cd Stﬁolecule

n). There are al'so" additi©o aI technol gl es and
namelyriecrgaset plaamaibaife aid deoreased imomeragenigity mhnlbrrnamtalmng greater

N ENE M e T

PEGylateh! d Wi de web at sunbi o.com and sunbi o. com peg- shop),
CeI ares GQmH (on the world wi de web at cel ares. com,
oration (on the world wide web at

[0071] pedt s@paﬁ beawplersined that e sijuctyroofihe ajpahsd PEE maiegies i important
in optn}l}r% n}mhg }Sﬁa%iagl'an o?B e[llﬁltxtgﬁis g?} ﬁ{\ﬁﬁﬂvei%fno}l Wgﬂ onl %ﬁ{bohﬁne%'t ttﬁe PEG
moiety ﬁsollucbaﬂngfaaﬂm itz lage Hiltedin st Bxthe muﬁmuriﬁgq:rcsdee@l

L-4 nutein receptor antagoni sts bind tg I L-4 and
becausq the pmapnt of BREG-ghqljingreapes asEG grol w&atwght%eas% W igh dnear
m01etle:s gl(!r:lgltg%l%é? 112jl g]tiggglf}]lltés?{l g}ol!feﬁﬁﬁﬁsm@%dtﬁ 4i'c§l déé'cloL g[%ﬁ 1ncreésmg the
numbenaft ARG aglaahnteht gsites o8 shofuteot. é"lhmjoftﬂntretgﬂlsam suboiptienal

10-f ol tot h t .of .. t )
pharmgigeRberofies. i dhtifer cPbodBes e P Eganpienas BisBt rgm a single
attachniRin@Sife ﬁk%héheh'lfli‘i} M&iéﬁ@s hhve t8é a&\%’&{ge &f {rRrehSm Qhéjsme of the

greater than that of unnodified IL-4RA [00761 The
PEG mplecylerwithouhincrsasing ithe numvken of site ataghmenfs be

characterized by am no acid insertions, deletions,
su t. i fd.cati re si .
00721535 5B BN A0 M R, AR Sl wein
rangmgo@bmmbptm 3D ¢ 60 RD. Ih oA€ 6mb6ﬂiﬁiéﬁt the PEG Imcietly iy sttut 00 kD.
y such insertions, deletions, substitutions and

Covalegaiiaphrsntiagee BG40 Biedsug (knopn a5 PEOYIRRnDaR# besacomplished
R R R S R S i
presentrigvdntidnvhe RE@ylation tofi protgin mayi bre acsorm&l[mheé bg deagtidg NHS-activated
f.ol ded, as, de ed in Exa 4 tein
PEG wi IR iin et SRl opiiinyoPatans. g 8P ReERERy! of e plesent
inventiSi@¢ PEGORtioNBf S8R ik be3BE ished bﬁ Hakfing @ bda®iimide activated
described in Exa?r;}pleZbelow en the nuteinis

PEG withthy sy diry] grono gfrthe eyisteingfresaduaiingths /proigin yler suitable reaction
2009/ 065007 PCT/ US2008/ 083589 21 protecting agent a
%al ent disulfide bond is formed between the IL-4
rrut ein's free cysteine and the protecting agent. In
[0073] coPBEGsiiyteihvenjugasteoéant beecreated imyttlrey difierontecdsisng shgdaitarge PEG

. dithiothreitol (,DTT ich oxidize orma stable
moiety gpRt EF Pﬁt@é‘e%frmmn%&r: mtg H%\flm‘*flﬁ‘r“ﬁinaag ﬁ@ffE{%me% (6> tHRROr

more medium PEG chains joined together via a linker) can be attached at a single site on the

condltlo

mutein; or several small chains may be attached at multiple sites on the mutein. Theoretically,



IL-4 nutein's free cysteine, thus leaving its
sul fydryl group free to react with the PEG nal ei m de
WO ea@g®eeion7 | L-4 muteins purified after refol di nBCT/IS100€083589
presence of a sul fhydryl otecti ng agent can react
with the PEG reagent if treated wwth DIT, but a

mxture of nonoPEGyl ated and mul ti PEGy| at ed products
monosity RE@GHated auseins bangdogher agtivityahecawsedhs REGlattaghment is less likely
stej 5 R ted. PEGyl ation of existing
o occu%tér%e%ﬁ%o%ﬁrl @Lﬁﬂei%gg%h?h sfol ded products that are
i nactive. [0078] The [[Kd]] KD of nodified IL-4 nutein
[0074] r e tmptovemants &agBPRGglatioh and bhet typds sfqueptranslativanl edifications
ed usi ngiq any nmet hod kno in the i ncl udi ng

PTMs g berogiens e RRION  [Ade BrHRT oL BTM techniques Hhd
reagent RAGHRET 8 Brt AR e Snels %l'egi)egﬁ’l'é}lg bBfRE dePelbpi P hfliquéd fd

Is a technology for studying biospecific Interactions
reagentp forrfdxbylationsincinie, Houexammpihes (i) specalized linkdre andtaupdiogant s

chemisfis i e ST M AR Ry S B BT W e
to a singlRofjakhith Gie; iﬁ?&itetép@ﬁﬁbfi’@fﬂyilﬁﬂﬁl, Q@Imﬁgbi@is?le@ﬁbcal _

nmol ecul'es. [0079] The capacity of nodified IL-4 nutein
monoPEGyaionrandiiva giserdiecsed enzymatip PEGylasioniie g wsing atranaglutaminase
s SO b EUOR b cERR RS RISAE ROR gy porasing
numbr dficnraepRL buppliex(sees &) NektadiShearater (6 the GatlieRide atabain

50% él Ch0) [0080].In a BL4coreTM assay, nmodified IL-4
nektar.Goig)e P pnbie (ahine roslds vige miebiak surbiq.erin R SEbio.comPEgshem:

tf ] ' t LAl i -
Celres P GRS Yol PPt 2B Inh BB M e o vic
web at peg-ditngiebm) Ohdrother$pr e preferred enbodi nents of the
present invention bind to human IL-4 receptor with a

. of . approximately .0.5 nMto abaut.| .0 .uM.
100751 5 0 i P BRRUGSRBUG KR Bngt e g epRiEsiun et amind dcid
substituitio¥ &7HiE1PEnaBlel Prdper huaﬁﬁg of reAnb18688 FlowiMd ExprassidnkNibdified
KD of approximtely 0.1 nMto about 10M _Additionally,
IL-4 mygia re¢epgor|antagonigigtbend-torlbcandoll- bhwith oniaffinitydpss ias greater than

L nv [ envisi,oned. will bind t.o huopn

L0-fold ERRE hAETL 20, NS BRIP4 38 cplontblod S TR 14 ane
IL-13 medtatedadivity withod iokesBiotaitywot freatepttaha0rfoldl relabife to that of IL-

rapgi.ng fromabout 1.0 nMto about 100 nM NMNbre ) .
ARA. Inyaqcition, gpdafindalh-h AruRin FRCSPIeT PRTAGPIISts Rossess @dpassha hglife which
: N ' [ e 1 i € ion capacity with
sat leagﬁzjf({cgiofoﬁgﬁ%%%ak rom Ogg}ﬁllrngglirﬁ?}gtﬁéﬁy .5 nMto |l Mwth

the nost preferred antagonists of this invention
[0076] bi AbE Ng-4 rawidins ofithis invenfian mdy ale b thmrackérized oy anGso acifl

. . a ximtel v..0.1 nMto out 10 M WD 2009/ 065007

insertioBBeRo AT sblisios 234 HRg BRSO 28 ot T nce Wik Tl fhcsother

residue©bf the Gifiveel -4 boKypeptidei cRainE eRcOrdandt RElR i SinFe@iord 44§ such
present invention also exhibit a plasma half-life fhat

insertions, dgletipay, subsjitutions aad modificgtiany-shepld revudtinan ILthmuteithtat

retains i U Hgﬂ{efdia%ﬁ HHARA wWth the nost preferred
en%o iments oOf ‘the present invention exhibiting a
plasma half-life which is 10-100-fold greater than

[0077] t haAn adflitionaibadpédt @fl tHid inEAtion is provided in the method with which the
protein is expressed and refolded, as depicted in Example 2. The IL-4 mutein must be
purified properly to allow efficient PEGylation. An exemplary method for purification is

described in Example 2 below. When the mutein is refolded in the presence of a sulthydryl



(see Exanple 7). [0082] A nunber of nodified IL-4

mutei n receptor antagonists with the characteristics
walemwensdverd above have been identified by screemtTys2008/083589

candi dates with the above .assays. The enbodi nents of

the present invention hav he pol ypepti de sequences

shown in Table 2 SEQ I D_NOS: 10-16 and 32-33). Table |
protecting agesit ¢ sepalppfeli ds Bpmed beinoendhrel st givisin’s fpe cysteine

and the éka{é&@&%? :ﬁggﬂ#% ) %}%ﬁ&gﬁ?&&@%ﬁ&%ﬁg aéérﬁ At nreitol

(DTT), AM¥gH-oRHGRd tafbisiRb Biable\dE M dNSHdyH] not form a covalent bond with the

IL4 PR SR, Yo ey LS IOPE e FISCSPLEY 4874 OB tros 10 teact with the PEG

i ! i f a sulfhydryl
e
protectiv BadiQEan FiE et KiE| UEKDSESSrdated with RE-1IS38C: mixture of

monoP@%éLg #i%&%%%\!&eg@d, suggesting that existing IL-4

cysteind NSRIGTIREGA 4t LW steMBEADE lead to misfolded
STLENFLERLKTI MDEKDSKCS S 12 | L4- RE- K37C

productyetarein@vEKTLNSL TEQKTLCTELTVTDI FA
ASCNTTEKETFCRAATVL RQFYSHHEKDTRCLG

s e —

can be adsi§EdIuE iolettivital Kirfofgha Tin GHd=Ar T, \iidDudiAg technologies such as real-time
ASKCTTEKETFCRAATVL YSHHEKDTRCLG
Bimolem}mrmlkaﬁm' Ne\y@g(%ﬂ@@mple 4. BIA is a technology for

studyin%ﬁ%%%fé&-%%ﬂ MoFHeKGRut fablelifls By &Y th ffteractants (e.g.,

el I KT LTEQKTLCTELTVIDI FA
BIA cordBRINThangeT FOReAPltaRQRM OIRMBKD FRELE plasmon resonance (SPR) can be

ATAQOFHRHKQL | REL KRLDRNL WAL AGLNSCP .
used aS@RE%‘PE ﬁ%@?ﬁemﬁ eNgﬁoglfﬂpﬁE?ﬁﬂiﬁSC

VHKCDI TLQEI | KTLNSLTEQKTLCTELTVTDI FA

[0079] ASHHE Tda T@Mi@?ﬂ%ﬁﬁ&@?&@b@r antagonists to inhibit the
- ATAQQFHRHKQL ] RFLKRLDRNLWELAGLNSCP | . ) )
proliferative response of immune cells can be assessed using proliferative assays as outlined

in Example 5 and this capacity expressed as an Inhibitory Concentration 50% (ICso).

[0080] In a BlAcore™ assay, modified IL-4 mutein receptor antagonists of the present
invention specifically bind to the human IL-4 receptor with a preferred [[K4]] Kp in the range
of from about 1.0 nM to about 100 nM. More preferred embodiments of the present
invention bind to human IL-4 receptor with a [[Kq4]] Kp of approximately 0.5 nM to about 1.0
uM. Still more preferred embodiments of the present invention bind to human IL-4 receptor
with a [[K4]] Kp of approximately 0.1 nM to about 10uM. Additionally, modified IL-4
mutein receptor antagonists of the present invention, as envisioned, will bind to human IL-4
receptor and neutralize its capacity to promote immune cell proliferation with a preferred ICs
ranging from about 1.0 nM to about 100 nM. More preferred human antagonists bind IL.-4
receptor and neutralize its immune cell proliferation capacity with an ICs, ranging from
approximately 0.5 nM to 1 uM with the most preferred antagonists of this invention binding
and inhibiting IL.-4 receptor with an ICsy of approximately 0.1 nM to about 10 pM.



VKEACQ STLENFLERLKTI MDEKD SKC S S WO 2009/ 065007
PCT/ US2008/ 083589 23 16 | L4-RE-Q 106C

WORMODESDLIOE! | KTLNSLTEQKTLCTELTVTDI FA PCT/US2008/083589

ASKNTTEKETFCRAATVLRQFYSHHEKDTRCLG
ATAQQFHRHKQLI RFLKRL DRNLWGAGLNSCP
VKEANCSTLENFLERLKTI I\/DEKDSKCS S 32 1L4-RE-T13D
[0081] \ikberumr eyt erkpfism s Ih4 mpytein receptor antagonists of the

presenti@ﬁéﬁ%&%{5%%@@%@&%& at least 2 to 10-fold greater

than thaANOQGin b & RLARA MBS KESSp@ Reried enfiied IM&its of the present invention

exhibit @K&Myﬁa@% MM@QE{% thlg% g unmodified IL-4RA

(see Exéﬁ@: HKQLI RFLKRLDRNLWGLAGLNSCPVKE  ANQ S TLENF
MDEKD SKC S S (b) Pol ynucl eoti des encodi ng

nodi fi ed IL-4 nmutein receptor antagonists [0083] The
[0082] i nvAemurntosy O£h®dlfmddhréaemtqmreynmt avagadésts with di ehgracteristics

d Th
describfPibayeHve boch Tl by EERhE Faff é%?%%&ﬂihf’e abous Bfiavs, The
embodlﬁibﬂfst dftthepresct itveatiGHhA¢ Ohd pdlgzp éﬁﬁe bépieAgEs ¥hown USEable 2

i nvention further provides degenerative DNA

(SEQIQ%Q%HE%FIHH -d%kode the same nodified IL-4 nutein

receptor antagoni sts. Methods of constructing and

Table ﬁx%l‘gégﬂgt&;}g" ?ﬁgﬁggg sative DNA sequences capabl e of

expr sane amino acid sequence as a given

SEQ IpaN@nucl edamele se¢quence are knownSedquehbe art. [0084] A

gol ynucl gaRde o Wﬁ@CDYMQ@EHK'TLNSIT%K’PE@TEILTVTDIFAA
obt aii nedri @DMRVa' FTBK F‘KQSHMEHWCLGAT
|1 mtation WOIABENSCPVKE
l'ibrary screeni nq Eﬁfl}éﬁ‘ %@

and/ dr_ PCR_anpli {4

1PNA TelHoRE- HSEe 1 MBECREFLQRIK L NS JEQHT] CFEB@%’ JAFA
forth in Sanmbr o¢ASKENTAEKHGY IRQRY HGHEKDTRCLG
Laborjat ory Manual AI@QQF@HKI@IMLK&LDENBWbAﬁLNSCP
Presg, 1989) and/|VKEANQSTLERFDERLEITIMDERDEECOSSar

181 01 90y 4 RuSSHGe! 1@&[1@(':}31 EHK‘PL@FSQTEQI@TL@@ELWFA
and \\VIley and SongC

. : TROLG
nucl ei ¢ aci d nol LUK F 01le g AP GILNSCP
nmet hads for obtal{} 5&} § alg

net had for obtai ni'nQx 3 m i uence
125t hellgoRbred Ks eMEHECRITL.QBHKITEN S(IﬂmKTLGTEhTé’ TDIFA
met had, cDNA is pASOAITEEKETHCRAATVARGIRNASHHEKI) ERCRRA
usi ng the enzynmgATAQEER HKAQTIRFLKRISBRNLWGhAGINSCP
typi gally conpl eMZREANQSTLENSLERPNTAMDEKBSK@SS of a
FOAT T A% RENS BYFORITKFINS YRR TEETEL TV TDIFA
hen [added o't e ASKCTTEKETFCRAATVLRQFYSHHEKDTRCLG
ATAQQFHRHKQLIRFLKRLDRNLWGLAGLNSCP
VKEANQSTLENFLERLKTIMDEKDSKCSS

14 TL4-RE-A104C |MHKCDITLQEIKTLNSLTEQKTLCTELTVTDIFA
ASKNTTEKETFCRAATVLRQFYSHHEKDTRCLG
ATAQQFHRHKQLIRFLKRLDRNLWGLAGLNSCP
VKECNQSTLENFLERLK TIMDEKDSKCSS

15 ILA-RE-N105C [IMHKCDITLQEIIKTLNSLTEQKTLCTELTVTDIFA
ASKNTTEKETFCRAATVLRQFYSHHEKDTRCLG
ATAQQFHRHKQLIRFLKRLDRNLWGLAGLNSCP
VKEACQSTLENFLERLKTIMDEKDSKCSS




along with a polynmerase such as Taq pol ynerase, and
the polynerase anplifies the cDNA region between the

wo m906300Er s. WO 2009/ 065007 PCT/ US2008/ 08358 9PCRUS2008/083589
[ 00871 Anot her neans of prfﬁari ng a nucleic acid

nol ecul e of the invention S chem cal synthesis using
nmet hqods well known to the skilled_artisan such as

16hose ThaSEH-UECHYIHEHGRI ELQEHKIILNSIISROK RhgEWL THHMFA

Intl. Ed. 28:716{83KNIH&ETECRAAT VIRQEYEHHEKIRTRCLG
alia,| the phosphoATACXQEHRHKQIHRFOLKRTIORNE WE@hAGLNSCP
H phgsphonat e et VEEANOS TDENFEERLEQIMBBKDBESISS. A

3pT ef eT [oAREEF 1508 [{AIK &) Pﬁgﬁﬁm%s SR CTELTVIDIFAA

pol ymrer - support ed R TRCLGAT
phosghor ami dite 4R Eﬁ]{ ot % Wﬁ;(}]gﬁ@
severlal hundred r@% oLl [%Sg : 5
Larger than about yAPhesi zed
33s sgviddaRE-T13Ry rrMiHéCDL‘TIr@EHK@ié\ISiéfEQKgLCTIEéJTVTDIFAA
fragment sN3&® t heSKO& TEKFHIRCGR AATYTREGEY SHHEK DR GIOGA T

know) to the ski |l AQ)FHRHKQLIRBEYKRE DRNOWASLAGLNSCPVKE
[ 00881 Pol ynucl eoANdSITENEIERLRYEVIDERDSK@Es can be

useu to BIILUUB llle IIUUI 1 eu H=4 noter T c&..cpl Of

ant agoni sts are shown in Table 3 (SEQ ID NGs: 2-8 and
(b)  PbJynudlablides IncAhy modifiedl-dembemuerspas anfigdnisiz Name

Sequence NO 1 IL-4RA

[0083] ﬁ¥ %@TA%@Q@%@A encoding modified IL-4 mutein

receptoPARASIRt SRS NAALE. for exam: le, to produce quantities
T TTOLT GECT COAAGAACACAACT GAGAAGKA pie. 1o P 1

of the mmmmm@@&c‘r i:3 Wm&her provides de generative DNA

cons&u@t%v% %@%@%s capable of expressing the same
- CA CTGEEG0CT GCECEGGCT TGAATTC

SAOACTNOSTCE are known in the art.
GGAAAACT TCT TGGAAAGGCT AAAGACGATCAT

lﬁﬁﬁdﬂ%&ne&% B%II&? Gt ways

1nclud1ﬁ§\'ﬁ@ﬂn@ﬁ%ﬁiwm9ﬁﬂﬁﬁw or genomic library screening,
GCACCGAGIT %ZG [
express'le r%Gs-Ereemng, %'l/'or%l' Aﬁg@atlon of cDNA.

[0085] Recombinant DNA methods described herein are generally those set forth in

Sambrook e al, Molecular Cloning: A Laboratory Manual (Cold Spring Harbor Laboratory
Press, 1989) and/or Current Protocols in Molecular Biology (Ausubel ef al, eds., Green
Publishers Inc. and Wiley and Sons 1994). The invention provides for nucleic acid molecules

as described herein and methods for obtaining such molecules.

[0086] One method for obtaining a suitable nucleic acid sequence is the polymerase chain
reaction (PCR). In this method, cDNA is prepared from poly(A)+RNA or total RNA using
the enzyme reverse transcriptase. Two primers, typically complementary to two separate
regions of a modified IL-4 mutein receptor antagonist cDNA, are then added to the cDNA
along with a polymerase such as Taq polymerase, and the polymerase amplifies the cDNA

region between the two primers.



W@LHACHESDCT ACAGCCACCAT GAGAAGGACACT

ATCTTTGCTGCCTCCAAGAACACAACTGAGAA
GGAAACCTTCTGCAGGECTGCGACTGTGCTCC

CCCTGCCTGEGTGCGACTGCACA TCCA
CAGGCACAAGCAGCTGATCCGATT C

&?@%@%ﬁ%@@an PSSR i by Eneels

et al, IQKHJQJInQ%wHenP(EM 20081 6835’8Hese&iatﬁodshﬂelﬁ%& B36alia, the

ATGCACAAGT TATCA
ph osphewﬁeﬁswae%%@ @@%& R

hod R e it

preferr&ﬁﬁg_
CTTTGCTGCCTGCAAGAA

phOSphmwmwm several hundred nucleotides in
e’

%ﬁ\@%‘?ﬁ& can be synthesized as several

ﬁagme%%%g?%mf%%@r% be ligated together. Other methods

CAGGAACCT

CcT

known TrtheAskified rehacTEy GeASECRSAACCA
GAGTACGT TGGAAAACTTCTTGGAAAGGCTAA

100881 R R P A B P el AR

Woéiﬁed IL-4

mutein CAEPAMAAGEIII S8 AfAROFEhGATARIRGERED 1D NOs: 2-8 and 31).
AGACTCTGTGCACCGAGTTGACCGTAACAGAC

Table mjﬁ

GCAACACAACTGAGAA

CUSBESCGACTGTGCTCC

SEQ H@(wel CTACAGCCA

NO

CECTGCCTGGEGTGCGACT

OO NCNANLNLCCT

GGACACT
CAGCAGITCCA

1

&4
(€1 GGAACCT]

AT
) \& W o\G W) B

0o f‘ATTf\f\'T'f"l\ AAC

Cﬁ TATCACCTTACAGGAGATC

CAGCCTCACAGAGCAGAA
GACTCTGTGCACCGAGTTGACCGTAACAGACAT
CTTTGCTGCCTCCAAGAACACAACTGAGAAGGA
AACCTTCTGCAGGGCTGCGACTGTGCTCCGGCA
GTTCTACAGCCACCATGAGAAGGACACTCGCTG
CCTGGGTGCGACTGCACAGCAGTTCCACAGGCA
CAAGCAGCTGATCCGATTCCTGAAACGGCTCGA
CAGGAACCTCTGGGGCCTGGCGGGCTTGAATTC
CTGTCCTGTGAAGGAAGCCAACCAGAGTACGTT
GGAAAACTTCTTGGAAAGGCTAAAGACGATCAT
GGACGAGAAAGACTCAAAGTGTTCGAGCTAAT
AA

IL4-RE-T28C

ATGCACAAGTGCGATATCACCTTACAGGAGAT
CATCAAAACTTTGAACAGCCTCACAGAGCAGA
AGACTCTGTGCACCGAGTTGTGCGTAACAGAC
ATCTTTGCTGCCTCCAAGAACACAACTGAGAA
GGAAACCTTCTGCAGGGCTGCGACTGTGCTCC
GGCAGTTCTACAGCCACCATGAGAAGGACACT
CGCTGCCTGGGTGCGACTGCACAGCAGTTCCA
CAGGCACAAGCAGCTGATCCGATTCCTGAAAC
GGCTCGACAGGAACCTCTGGGGCCTGGCGGGC
TTGAATTCCTGTCCTGTGAAGGAAGCCAACCA
GAGTACGTTGGAAAACTTCTTGGAAAGGCTAA
AGACGATCATGGACGAGAAAGACTCAAAGTGT
TCGAGCTAATAA

PCT/US2008/083589

ornagidmolecule of the invention is chemical

methods for nucleic acid synthesis. A

%@%%r—suppcﬂed synthesis using standard




TTGAATTCCTGI CCTGT GAAGGAAGCCAACCA
GAGTACGT TGGAAAACT TCTTGGAAAGGCTAA

WACAOTSSDICAT GGACGAGAAAGACTCAAAGTGIT TCGAGCTAATAECTBUS2008/083589
| L4- RE N38C ATGCACAAGT JATCACCTTACAGGAGAT

CATCAAAACTTTGAACAGCCT CACAI GA
SACTCTGTGCACCGAGI TGACCGTAACAGAC

[ EPFRESIHECT CCAXSTGEACETEREMATATCACCTTACAGGAGAT
SAAACCT TCT GCAGGEA BT EETGAACAGCCTCACAGAGCAGA
SCAGTTCTACAGCCACUBACAGGITBCACT GAGTTGACCGTAACAGAC
5CT GCCTGGGT GCGATOCATAGCAGIICTIBCAAGAACACAACTGAGAA
NGGCACAAGCAGCT GAGGAANIOCETCGRBAA GGGCTGCGACTGTGCTCC
BCT CGACAGGAACCT(GERSIGIECIRCHEC CACCATGAGAAGGACACT
[GAATTCCTGICCT CT@@%@W%G%GACTGCACAGCAGTTCCA

\GTACGT TGGAAAACTA A ?}, A SACTGATCC CTGAAAC
e
v eraaie GARGEA CCA

D09/ 065007 PCT/{US2L
[GCACAAGT GCGATA .,3

SACGATCATGGACGA
\TCAAAACTTTGAAGAPLET AACTTCTTGGAAAGGCTAA

SACT CTGTGCACCGA
CTTTGCTGCCTCCA

PROPN2OAQ000Q Q>R

GAGAAAGACTCAAAGTGT

SAAABEFEETGCAG]

SCTGCCTGEGT
ANGGCACAAGCAGCT
SCTCGACAGGAA
[GAATTCCTGICCT

BSCAGT TCTACAGCCA

TATCACCTTACAGGAGAT

QCAT GAAMECATAGRACAGCCTCACAGAGCAGA
ACAAVETRTTACEGAGTTGACCGTAACAGAC
TCRATCCTTRERCCTGCAACACAACTGAGAA
(G SRAA L PEECPIEA GGGCTGCGACTGTGCTCC

SAGDAICEANGE

A CACCATGAGAAGGACACT
TTCCA
GAAAC

AGTACGT TGGAAAA
SACGAT CAT GGAI

L4- RE- N105C AT(Q
ATCAAAACT TTGAACAC

GAGTACGTTGGAAAACTTCTTGGAAAGGCTAA
AGACGATCATGGACGAGAAAGACTCAAAGTGT
TCGAGCTAATAA

O R2OT1Q0QQQ

IL4-RE-N38C ATGCACAAGTGCGATATCACCTTACAGGAGAT
CATCAAAACTTTGAACAGCCTCACAGAGCAGA
AGACTCTGTGCACCGAGTTGACCGTAACAGAC
ATCTTTGCTGCCTCCAAGTGCACAACTGAGAA

GGAAACCTTCTGCAGGGCTGCGACTGTGCTCC

GGCAGTTCTACAGCCACCATGAGAAGGACACT
CGCTGCCTGGGTGCGACTGCACAGCAGTTCCA

CAGGCACAAGCAGCTGATCCGATTCCTGAAAC
GGCTCGACAGGAACCTCTGGGGCCTGGCGGGC
TTGAATTCCTGTCCTGTGAAGGAAGCCAACCA

GAGTACGTTGGAAAACTTCTTGGAAAGGCTAA
AGACGATCATGGACGAGAAAGACTCAAAGTGT
TCGAGCTAATAA




W@LANBE0TT CT GCAGCEECTGCGACTGTGCTCC
GGCAGT TCTACAGCCACCATGAGAA

CGCTGCCTGGEGTGCGACTGCACA
AGGCACAAGCAGCTGATCCGATTCCTGAAAC

AGACTCTGI GCACCGAGT TGACCGTAACAGAC
ATCTTTGCTGCCTCCAAGAACACAACTGAGAA

CACT
TCCA

20100

p—

SHFEBRcAERACCT]
[GAATTCCTGTCCT(
\GTACGT TGGAAAA(
SACGAT CATGGACGA
|4- RE- Q 1060 AT|

[CTTTGCTGCCTCCA

ATCAAAACTTTGAAG
FACTCTGTGCACCGAG

[GAATTCCTGICCTQ

A EOEACAOT6EGATATCACCTTACAGGAGAT
STCARCAANGRCTETGAACAGCCTCACAGAGCAGA
TAGK GAGTTGACCGTAACAGAC
GAPrOCATTCAATT TTC ARCHECRTABTGEAGAA
GO CEEETSTAGEETASEABCYGTGCTCC
ASEE RAAEAGT CACCATGAGAAGGACACT
GACTGCACAGCAGTTCCA
TGATCCGATTCCTGAAAC
AACCTCTGGGGCCTGGCGGGC
FEGTGTGAAGGAATGCAACCA
CTTCTTGGAAAGGCTAA
SZACGAGAAAGACTCAAAGTGT
G

p

Z204Q00QQ>20

242

T(
TG
A4
G
€
A
Al

NGTARBINIGIAAAAC
| GCACAAATGCGATA
 CAAAGACCTGAATT
DCCTGIGCACCGAACT,
[ CGCTGCTTCGAAAT
CCTTCTGCCGTCCTG
CTACTCTCACCACGA
SGGTGCTACCGCTCA
NCAGCTGATCCGT TT|
[ AACCTGTGGEGT CT|
PCCGGT TAAAGAAGC
NAACT TCCTGGAACG
CGAAAAAGACTCTAA

AT BATONXC@EREFACAGGAGAT
ICACCANXACEARE A CAGECTCACAGAGCAGA
QI@’A'@%WP@G%@‘GA@T‘MJ@&G@&QCAGAC

AAGAACACAACTGAGAA
¥ GCTGCGACTGTGCTCC
] ACCATGAGAAGGACACT

TLCGACTGCACAGCAGTTCCA
& TGATCCGATTCCTGAAAC
O BERACAREHAGCTCTGGGGCCTGGCGGGC
TREGAAETCORSE T CEGTGAAGGAAGCCTGCCA
TGAGIAQGTEGGATGRACTTCTTGGAAAGGCTAA
A GAETGATTATGGACGAGAAAGACTCAAAGTGT
TCGAGCTAATAA

IL4-RE-Q106C

ATGCACAAGTGCGATATCACCTTACAGGAGAT
CATCAAAACTTTGAACAGCCTCACAGAGCAGA
AGACTCTGTGCACCGAGTTGACCGTAACAGAC
ATCTTTGCTGCCTCCAAGAACACAACTGAGAA
GGAAACCTTCTGCAGGGCTGCGACTGTGCTCC
GGCAGTTCTACAGCCACCATGAGAAGGACACT
CGCTGCCTGGGTGCGACTGCACAGCAGTTCCA
CAGGCACAAGCAGCTGATCCGATTCCTGAAAC
GGCTCGACAGGAACCTCTGGGGCCTGGCGGGC
TTGAATTCCTGTCCTGTGAAGGAAGCCAACTG
CAGTACGTTGGAAAACTTCTTGGAAAGGCTAA

31

IL4-RE-T13D-
N38C
(IL-4TM-N38C)

ATGCACAAATGCGATATCACCCTGCAGGAAATC
ATCAAAGACCTGAATTCTCTGACCGAACAGAAA
ACCCTGTGCACCGAACTGACCGTTACCGACATC
TTCGCTGCTTCGAAATGCACCACCGAAAAAGAA
ACCTTCTGCCGTGCTGCTACCGTTCTGCGTCAGT
TCTACTCTCACCACGAAAAAGACACCCGTTGCC
TGGGTGCTACCGCTCAGCAGTTCCACCGTCACA
AACAGCTGATCCGTTTCCTGAAACGTCTGGACC
GTAACCTGTGGGGTCTGGCTGGTCTGAACAGCT
GCCCGGTTAAAGAAGCTAACCAGTCTACCCTGG
AAAACTTCCTGGAACGTCTGAAAACCATCATGG

ACGAAAAAGACTCTAAATGCTCTTCT

PCT/US2008/083589




WO 2009/ 065007 PCT/ US2008/ 083589 27 [0089] The
i nvention al so provi des expression vectors conpri sing
wa@2@olyor| eoti de of the invention and host cetT/8S2008/083589

conpri sing an expression vgftor of the invention.

[ 0090] A polynucl eotide of“the invention can be

inserted into an appropriate expression vector usin
[0089] st dhadneentipy alsp GrovidasieRPIpsHen Veriers ge@psing & popuelgptide of the
. . tj Q0 I | host cel
imveni KRS b DR sk 118, A36L Kbl 1OF,

host cell machinery such that anplification of the
[0090] ge e palydici¢ot e pif desinaentioh chihbe gBaredimto aicappripriake expression

vector Eq?ulaé gfg%q? 'i’ggtie}gl%qlgn?qeqq:ig. een\EeiBg)g &qntgféc?ﬁg see)igc;;%f TZ’?R%) fjlnr110tional in
the par%!é\lﬂélq{qs?é&fa&ﬂﬁb%éﬁ (203 theGRblo? isf bl heHdSt MfShachinery

[ wll depend on various act'ors, such as desire
such thekamplsfedation bEthelgene &wl orexpeassiewobtheegepe emrsdanr)vect or s,
ee . Vet Enz. vol . 185 (D, V. eddel , ed.., Academ c.

polym B8 idbe Fepinn ARy b5 BrizaRy I bR ects. yamhdnedsf Bagdatines
systemb)hnd/d@8karg6tid howt téllsCOElEGidh TERMIENE 6811 WAl ddPend BhSarious

mai nt enance and for_cloning and expression of
factorsesusl @ derired gaprsstionile veladins adesiew Sl €Mpreswepueastws, see Merh. Enz.,

I ' v ke k| anki ng sequences” in

vol. lsggir)t\g'%&\éa lbg‘lih‘é%(%g%c ﬁ%SQ? ?/9pq)'cal 'y include one or

nore of the follow ng nucl eoti de sequences: a
[0091] pr dl?y_lpicmlly, expesssibn mtersgrsémhae]:ioss eslLwilCesntainBequeh¢isfooplasmid

.. replication, .a transcriptignal term natiqn sequence, a

maintepagitpd éori%%mg@w&?é@n@g ﬁ%%ﬁeﬁ?w%?eaaﬁ%?e%ﬁace& Such
sequenB&S ERIRLivap 'réﬂ%ﬁfcﬂota%’“ﬂ@nl%iﬁgg RSP PG anbécﬁ@l@ﬁ% will

sequence for polypeptide sécretion, a ribosone binding
typicallyi ineludaopodrymaerof itz folnwirgemuetrotide s@upndey] 4 prloeroterggriecer more
I T R R TN —
complefd BifdAsequUeRbdcdttaihing 2Q1oBEAMRIUEBSptbSsplics Sits 286 RAtO¥coding a

[0092] Flanking sequences may be honol ogous (i.e., .
leader saquenoeter rAyRePSide secseionna ribpsome binding sie.tanwlyasienylation

11 ) s (| v S i rt

sequenfi ol REEIeBloR Bt hscring B el Bt BRI WP bAGherdiR o be
expresseddridadel cmbdd mhitkenklemgnts BgcleolBieselsequeno®y ie disaasse® below.

source), or synthetic, or the flanking sequences may

be pati ve sequences which normally function to. .
[0092] egfﬂ 1g feduoncespag bf hP@@@@QB?Eémf@@a CSAME SBFESANG(Pr Strain
as the Hd3t eqélﬁ,rheté_rbﬁ)géﬁsuﬁ.g.? 118 Asfec AR KRG IREIHERGE cHP%pe@fcs 8P ¥rain),

_prokaryotic 6r eukaryotic organism any vertebrate or
hybrid (irev.ex ¢omihrinationorf dlankisgiseqreneesyfrqh anire thapoov sdede); agynthetic, or

the el ypoRReD o) PSR reobiete ichrmr(y fPOesY rodfiate 14

muteinfrb@pldrABtagefibExPRSEsioh EAsbuchNtht Reurk€ 61 HTlanighg bdifuence may be any
i nventi on may be obtained by any of several nethods

prokaryggic| or gRkarpotiGrongari sty any veyishraty orjinverfehrats prgasic, ehawsplant,
. in - . -4 .0 necapt.or
providdififsthe AERHD sou B BB i ol catf b MRl IRE BRIt e

machineryevi ously WO 2009/ 065007 PCT/ US2008/ 083589 28

[0093]  Flanking sequences useful in the vectors of this invention may be obtained by any
of several methods well known in the art. Typically, flanking sequences useful herein — other

than the IL-4 mutein receptor antagonist gene flanking sequences — will have been previously



identified by mapping and/or by restriction
endonucl ease digestion and can thus be isolated from
WO bmopeoper tissue source using the appropri at BCT/US2008/083589
restriction endonucl eases. gn some cases, the ful
nucleotide sequence of a f P nki ng sequence may be
Here, the flanking sequence, may be synt hesized

ldentlfﬁe |b\§fmgﬁQHP§1%ﬂld(f6&>é’ rgdgeonradonudlense diggstion andeian thysibg isolated
from ﬂ?eyoﬂﬂ){;@%is eogourcgl?ﬂlrgggen gﬂ&gﬁb e }@gﬁfcﬁo %ﬁd&rucflégée)é fh %ome cases,

the f ence IS nomn
the fulhhtdﬂdtldd seqmsncwg)fmmmg/ sequdnge soyde rklnngrna Hyee) aind ﬂankmg

sequen Hiag gy bR e PR R DR DTSR DU e symthesis or

cloninepeci es. Were the flanklng sequence is not known, a
ragment of DNA containing a flanking sequence nay be

olated froma |larger piece of DNA that may contain,
[0094]f oerﬁr&mHI qs only &paftiny OE@lqdbnk@gcﬁq@nwlsémwnen ngaefrbe obtained
uing 0%, 8R0Sy SELA LD NEREGEER' SIS ghipbE et
flankinfersaguenoé fib@mbmviesin lthe safiel or tahGthetspe €igs. aPAefSle glahkmg sequence

purlflcatlon @éé g. (r) .colum chronatograg
is not g Hgement INA spnigipeg a fapld ggjgquﬁwn@)b ¢ jselated from a

|
larger glgéééodr)rigﬁN ﬁhﬁlétsrﬁgsﬁr %OEIP%% Sig? %Mﬁgllﬁﬁlgrb érbfga 91?&109 gl‘ra gﬁﬁ@&htep gene
or genesn dsaddtionomaly haaqcoaipihls}hedl hy resteicthont enc[oﬁﬁkﬂée]se Aipestiorgiorproduce the

ication |ca art of those _prokaryoti
Properiﬁﬁeégag% Ul Ylsa \oR 508 aearo Rl iparifiation, @iagga® column
chromaﬁﬁgrgblﬁ‘y @Iﬁ%v&l'(ﬁltht 0a) Wtﬁcfr'n%iﬁdtﬁrkngtvn 5 ek artin2The
St ce he "vect or "of choice oes not contaln

selectuanommtgbln eofymesb iacermpmlish ghis purposewithlye teeditheppacat koyone of

4 aﬁsyyn{l](gpest. zed based on a known sequence, and |igated
ordinag ctor. For exanple, the origin of

replication fromthe plasm d pBR322 (New Engl and

[0095]Bi A@biginBE Y&lictionM8)typical 5 }Sﬂbcbf&hﬁsérprok'@ﬁétlc expressmn vectors
gram negat ive bacteria and various ori gl ns

purchassdeompencipdieandhe prginaids, n fhesreplifigation pﬁﬁhamtegm hagscell. If
the vedtdf) }(%Po@é dB&Pid: LomEMN! 4 31“1%511@&1013' Ye Q)[ne %F\f)beacrh%mlcally

use or c oning vect in
syntheeqicbaatd yn a khewo secglenceoﬁnd hgﬂted:aitcb thie veanpd%eakamlslenhé origin

of replpﬁgo%%a@ tge Pgalgrgi @M lgqrh %%gaé)éalgggr 1s sulta’ble for

most gFLlhasative bAGeR ik RI0RBEEM) (e % 0§%b pﬁ&l§61ﬁ‘a[‘ %@Eﬁd%ﬂu@ Wesicular

termnati on sequence 1 s t pI Cca oca ed
stomatidpgivigds S‘@oﬁ)mﬂtqmbelmwl sngh ase@PHrorzBR}J )%e um°ult for clomng

t.erm nat Usua a transcri
vectord e o DRI T o ot Gutoh PSP g needed for
mammﬁluﬁhe)fpi@@iﬁiﬁ%ctf)ﬂi (ferexample, the®V 40 drigis BRAGRed YAl R cause it

the sequence is easily cloned froma library or éeven
containg the paslyerfometgibr cial |y as part of a vector, it can

al so be readily synthesized using nethods for nucleic

o061 R S BB S IESE R 2o
polypepﬂdd(@!dirggenegioal aadBservestodonh@nata tpnatription. éanl g za gtarfsonptlon

termlnétlho% Sséglg.é{llcg ?A proﬂaryotlc cells is a G-C rich fragment followed by a poly-T

sequence. While the sequence is easily cloned from a library or even purchased commercially
as part of a vector, it can also be readily synthesized using methods for nucleic acid synthesis

such as those described herein.



grom h of a host cell grown in a selective culture

medi um Typi cal sel ection marker genes encode
w@embesIe7 t hat (a) confer resistance to anti bi BCT/US2008/083589

ot her toxins, e.g., anpicik%in, tetracycline, or

kanamyci n for prokaryotic st cells; (b) conpl enent

auxot rophic deficiencies of the cell; or (c

! ). supply.
[0097] ¢ i/ pedeqtableimarken egedemergnpedss @ Proteihneesrsry foribgiservival and
growtthf SISt &4l g&tvﬁ & 20lIEHRICKRRS M dffurh NG yERINDECEBn marker genes
resistance gene, the anpicillin resistance gene, an
encodetpneteins tthia ¢y)alonfee resestanst snardibietivs or Atheetxitsi &1g., ampicillin,

resi stance ge may al so. be ed for _selection in
tetracy (i &t G BOKE Yt Nt ELS (PP ST R eRTor
deficieR@b L thOBI VR ES sUFly REtiS GdtriehtsAHIRLididbl Borl @8R pldRahedia.

W Il be expressed.” "Anplification is the process
Preferrothsaleitablgmadeers dra thedfapamycigresistancedgene e ampicillie resistance

rrqducti on..of a. rotein,critical f.aor growth ar

gene, o HelElre e refisBEd et ArtiromwERaryi S ohs hpp afso be used for
selecti&ﬂﬁ@ﬁ@l&dr%&ic AErakayoBosbtellseconbi nant cel | s. Exanpl es

of suitable selectable markers for manmalian cells

i ncl ude di hydrofol ate reductase, (DHFR) and thym di ne
[0098] ; fber selrgBOmeeReamaybecised to ampliy s grnathat avil bplexprseped.
Ampliﬁ&ggﬁ 'sstﬁhgﬁ}c'e&rbvﬂrﬁﬁ%@ﬁ@s t}‘i’gﬁea':rce H]%rggtE% dénlilﬁd for the lsnroduction ofa

transfor nts are um quely adapted to survive by
proteinwiriticalefon growitle aaterbicd in @dem withse the chrorhdsemes of successive

Sel ection, .pressure is |npqsed ulturing th )
generas L FORARATG LS. IR\ E R S ScHN et gr mammalian
cells inERIAE amya?dﬂlﬂgfe RiudRE¢OHIR) 23 ﬁﬂﬁniﬂﬂletk'i}?agéfe?%ééﬂ?ahﬁnalian cell

successi vel y changed, thereby I"'eading t
transfoemaits fiieqdaded mnddr sblstthort pressied whercimondethe transfotantDhik

. hat des. difi IL-4 .. mutei n receptor .
uniquely; an A TS REViAE bY Vigis fhihe FElction Sete HISST it (P egipr.gSelection
pressudBSinhpRed by cltiiHo@hétraksEGARIIe] S BARE eSnditioift which the

synthesi zed fromthe anplified DNA. [0099] A ribosone

concenfyptien elseldctien pgent ke mediiag ésssigesssively charged) terebi leading to
Coitiat ¢ ' . : )
e b BRPR n BoRNEhd SHEEAT Bl 0 Bpgea 14
muteingecppeit @ftag it Al Watadt) incldasededueiEitiés ofn rhydified .M mutein
| ocated 3' to the pronoter and %5 to the coding
receptos @pipgpiaEt a5¢ Sthsstres g the amnbitied DNAecept or
antagoni st. The Shine-Dal garno sequence is varied but
[0099]1 S A YiBb&ald Vindinp St/ RUIshAE ddcessBry foP @¥hsMicR iBit@horoffmnRNA

_“content). Many Shine-Dal darno sSequences have been
and is ¢haeastarized Hy aShole-Bilgainb sequsace (peokasyated) pr 8 Woizhle s¢quenice

' hods .set. h i d d i .

cutaniSTPBEURRE 48 Bbical it ] e BBIGF g e coaime

sequenSE e MO TN bEmURarret &pteh a[rﬂ’f%mi&tﬂﬂfé@ﬁ%hl!ga&o%ﬁ@nﬁe is
a

. .receptor antagoni st out of 1ost cell. Typically, a
varied bfdp Spigadly aaz@gxr@ﬁl@e (lerdwdingg higk AsGgeatent) sMgoe ShmeiRalgarno
sequeng&sﬂatvé BOG b iﬁé&ee cgq)'f %ﬁ{hecgin% r&idi@? sggglleg&?edj usln{r 1 r%ethods set

mitei n receptor antagoni s AUCI &1 ¢radi d norecure. <or
forth heteineanidlugediin 4 prok&ryotiidecddr. a nodi fied |1 L-4 nutein
receptor antagoni st WO 2009/ 065007 PCT/ US2008/ 083589

0100123 5 P S e o e Teed GRS AR T B i
receptdarl faﬁn%glsﬂ;@g%@ Ief hasdt cel! Typid@nly bentd&stide RefRAL SISO URIY tHE §iBnal

-4 nutein
sequence is positioned in the coding region of a modified IL-4 mutein receptor antagonist

nucleic acid molecule, or directly at the 5' end of a modified IL-4 mutein receptor antagonist



receptor antagoni st nucleic acid nolecule. Therefore,
a signal sequence may be honol ogous (naturally
w@emaneiony) or heterol ogous to the nodified | LPAT/Ds1008/083589
recept or antagoni st nuclei% acid nol ecul e.
Addi tionally, a signal seq %nce may be chem cally
. synthesized using nethods descrjbed herein. In nost
coding segien, Myesignad sequenies bavabeppdiientifigd) andanyof ghqse that are
. y t i 0 L leaVi .
fonctioh 8 oo R Thay SRel 5F ko i) Rofta 114 musein
receptor antagedistafucleidwrid mgitalilepEhdrefibee, farsignat seguememedyelt homologous

dified JL-4 mutein receptor oni st. The signal )
(ranural [ e i retsdolngeusip Srapdibed Hind ToERGFCePiaT gyt nuclei
acid m&8cide PALHitiBhal®y, ARG _&guéﬂe'e IdfBeChBmidafl§ 8PAREsized usiinr% o

ant agoni st nucleic acid nolecule that 1S Tnserted
methodsigesaribed bereir. Onongst casespthe seseation of amaoiied Pi-# omitein receptor

antagorggtgllxc%%l %}fg}?"igg feﬂf %ig Elﬁel I?erﬁsie?lﬁeiég ! %gxi %e?t%c}eév@%sr%&ﬁfq i%ncﬁg rerr?gval of
the sigid E&ﬂ;wdél fedth Yhd JebiRtediBodifiad HOUR@Bniré@ptoy aRfa@EMiSE The kidnal
eukaryotic host cells, especially mamral i an host

sequengERY, ?ée FisempaRrens oE thg yeetorwy itraanbg apart pia medifiadrILrmutein
LEhin.. | £ I [ £ _ant agoni st
receptof shBbhils Mo bR ok filcebtetudtyl Bt SRRRNE Vel PP
genom ¢ sequence or a fragment thereof. If the intron
[0101] i s Imatanp&bses Akdngerimivawninuglewd dcid moldealedeiereabdibby the presence
¢ intron can be obtained from anpother source. The
of one pyRPTS IFORYIN they¥eciati TS weTisUlas SR tvhege 4 peliReRtisle is produced
in eukaPRAHISES IR pd A1y Mo Fdafish hbst SN TRE thifoRs ﬁ?ﬂ{jcﬂhay be naturally
.antgggglst gene is generally inportant, as the intron
occurring stithiyethe mendited Ihed mtuteih ecceptoe enthgmnist Bansgspatielly svhere the gene

. n ic.acid nolecule of the inyenti.on.s.bein
used isg L0t ot acHiPh P actrmsnl R ighS imfniS potgpraly
occurrifg witirt the gbhd AsCintrbh b bSbRhined frbM Mdthep sodre.t N8 position of
. poly-A transcription termnation sequence.
the intrpp @ity ragmegt tOtﬂ’@@Emgtspwn@frs anditheomedifiet 1L lemigiraresepton

L ele r (i ' t)..0 C -
amago B3 A mg 00 e g b B B e
Thus, vty a nueldioacid klecalkyofSheinyentidnis beidp M@nstiribadl,, the preferred
.. progﬁryotic and eukaryotic (plant or animal) o
positiop, foy AR Wiken 1 f0 Hie trpnserintion siaskieaad Shiodhe polyrd rgpscription
_ . et ‘i o h .
cminfih ol et AR 8118005, e r e
other (igy,rft’' hed') of thatcDs sudBphatahddes yot mtarmipt tHeaodmgesequencanAny
: an be used.i .he vector. 102 he expression.a
inteon 5515 5 0 EE dnshudif viich ket SrhoutyoSh e or niaa)
organisisPhaR bk YiséiatRhdtica thiP R ERAGH, pkdvideditRat' i€l RERIpEEHle Mith the host
. the host organismand operably Iinked to the nucleic
cell inte wibirh ifris| inserfied. Also incduded\herein ang symhotmingoss. aPptionally, more
n i equences | ocated upstream (i.e., 5')
ﬂmn(m#g&%ﬁgééﬁgﬁggégﬁ%gVgﬁoﬁ.structural gene (generally
Wi thin about 100 to 1000 bp) that control the
[0102] t r dths exprpbsi@naral clodifg Sédtons o (i@ pre@AtinvElitIOWRY t§pidhly contain a
co ventionalg¥§gro ped i nto one of twy WO 2009/ 065007
PromotgicRAUS 081 EES BB e Ipst Qreanism and pperablydinked i e lsicasid
molecufeQd¥Sthé itehiYénh. PF&H&Eﬁrﬁe uﬂ&‘ﬂﬁ&ﬁ@d%e@!eﬂg&t 165€ated gﬁ%tﬂe?l%lgf.?., 5"

i ncreased levels of transcription from DNA unde
to the stegtradoh of a sirestywishganet(gersatly witkingboutrl 00¢a 1000 bp) that control the

h as,t he esence sence

oG BB B RSl S SRS o



Constitutive pronoters, on the other hand, initiate
conti nual gene product production; that is, there is
WO pdobloesoor no control over gene expression. A PEI/Y§2008/083589
nunber of pronoters, recognized by a variety of
potential host cells, are Il known. A suitable
pronot er can be erab linked to a nucleic acid

classewd@elhlf‘epramtﬁ%am cRastiuENe BrPmaiersy neycibiepigmotass mitiate
increadell géoeim m PNA Gider il Aheb o oﬂk@lg)sslokxﬁe&hange in

|nsert|n esiréd pronbter sequence in
cultura/cemtlmions sﬁbleam&t pmmde-oﬁ absene¢ of 4 ﬁﬂiﬂpﬁtm’r aathb@groini tethperature.

onot er sequence ca used to ect anplification
Consti iR BFOTRQIE S PG sF D T e CORAS) RIeaR Ot BFOGRRO, that i,

there 1:*, BRRY: ne '&omfolhﬁ/heééﬂe QYPHSsioR O RS L urhter BF ?f‘(ﬁ’ﬁ(ﬁ@t@ recognized by

however, if pefmts greater ttanscript

a variepy @ﬁmterynabh@ss cciis mevellelms deshitpbletpeomotas candrepepeeably bnked

to a o8 AR eeRls Bk alnind SRR P sfomh i okt DNA
by restiOdéiB¢nApreBisisn §1§d in@&hﬁg tHr dediz&d Wotlotd? sediRnYO1nt€ the vector.
hosts i ncl ude the beta-|actamase and |actose pronoter

The nagiye {ledgnutginggeapiar apigepisbrrameter sequepes eprherised fqpdirect
ampliffth@OP %&i’/mse@h %PQ nu%glp,r cf?i rH%lgg{ﬁg of ﬁlew&tlgﬁ A tPlgte};oél\ggous
pronot er . er

Rnown pacteria
promotenis jrbfeered, hdveiver, mqpmﬁﬁgrémﬁsﬁfptﬁhbhd &ipder yields of the
t her eby enabl i n% one skilled in the art to ligate_ them
expresged prefein aFCONMALE riRushesnatiye Reamotes ppd)ifit isicempatahle with the host

ceusyﬁ&ﬁ%af Sgéei’]rb%%gﬁqgg sgur)ply any useful restriction

010 e pronoters for use with yeast
hosts are al_so well known in the art. Yeast enhancers
[0103]ar Pravhetens ag@blﬁéblyussrseimh piokirygtabostpinohnde dlesbetésla'ctaatdse and

r ono er S ells are
actos BRI R R B PR e B P ORP L AT) Grorppige &/tem: and
hybrid edrabtestubl 5Mhe tAtHreMORNESheF kndwilsRferfal plonttiterd ateyA§Psuitable.
virus, fow pox virus, adenovirus (such as Adenovirus

Their spyuenges/have beempublished, tharehy, enablingonsskelladen the ars o hgate them to
e e IRIBBILS e L1 o ASHBI 8 M

restricticargiki an pronoters i ncl ude heterol ogous mamal i an
pronoters, for exanple, heat-shock prormters and the

[0104]ggt%{1]ta8 %gﬁ?rtgg‘{erq 9 é%? i ?Igalrsf;] ona 0%%&#‘ 1|n%1r1]e arI'tH %('east
enhandef\Cré §@vanbigbo @l Pud@ it f@a&ﬁqoﬁlgteﬁ @glr;ca%f@ ro%%tleﬁé for use with

pronoter régi on (Bernoi'st and
mammab@ @@M@Jl})are whB kaptyn pnd) mo)hgie buthee mtdmmtedrto,cthMm‘truaded from

ter . e Rous sarco Vi rus
the gerjles 0 vituscs Qfich ds Bl vied PR Gor sty Fleriiras el
Adenovitys ) borndSapleH4 06&) QViaREhtbiSa 9084 ,Q§aREalo¥uk 18RS Aruses,
pronpt e;@V\a gner et aI 1981, Proc. Natl. Acad. Sci.

hepatlt@ B virus el meatprefissably Sianian ¥ius 40 6% Y4Qe Qibercitable mayemalian
promo éﬁél%l@él%tgﬁ'k%%ugar ﬁfah %Iﬁgte? foarlex gl%zheaw%flﬁck apsromoters

yotic xpress on vectors suc
and thd &ginhebémmeleact amase pronoter (Vill a-Kamaroff et al,
1978, Proc. Natl. Acad. Sci. U S A, 75:3727-3 1); or

[0105]t heAcE(ﬁtClorP ggontlo%rs (V?Sc oI?lgly le)é 0? {n’terg's% ?r? controlling gene expression
include, but are not limited to: the SV40 early promoter region (Bernoist and Chambon,
1981, Nature 290:304-10); the CMV promoter; the promoter contained in the 3' long terminal
repeat of Rous sarcoma virus (Yamamoto, ef al, 1980, Cell 22:787-97); the herpes thymidine



Proc. Natl. Acad. Sci. U S. A, 80:21-25). Also of

interest are the follow ng animal transcriptiona
wa@eww06d00T egi ons, which exhibit tissue specifiPBCT/YSHNE083589

have been utilized in tra ?genic ani mal s: the

el astase | gene control reg on which is active in

pancreatic aC|nar cell Swift et al, 1984, Cel

kinase prompefer %agnef ¢ 4171981 Broc. gdaAc%S@ G¥ 4 - HdpbD); the
regulatééggétqo %th@?%t%l g;ilor%%ﬁ e t%?lzze %zg’f’%éggm 1{;23 28884.42);

prokary @t e)npraskmn e¢tersaath asthe beqaaam;amaiel pIOIheteﬂ (¢Rlatlsamaroff et al,

Hanghan 985, u - 115-22): the
1978, éﬁﬁu&@&@ﬁgﬁ ke Y glan‘ie Jéﬁ%??%lj)' tﬁs?ﬁaww&lﬂtﬁ% DeResrgpat, 4983,
Proc. N&i‘!' DR'QH &g el k. (69 Pﬁ?ﬂhﬁqﬂo (ﬁ{m@fest ard MR4o168A § animal
-58; Adan®es et al 5, Nature 318:53
transcrmt@nalmtmbneg@m, vigely ¢xm/bllt tlssueepd:C.lﬁCBtyoin,d havd h&ﬁ} uttlbz;:d in
tunor Vvirus. control region which is

tansg g R TR L bR contrulERion s 605 hrfgesiutaieer cels

(Swift (ai-ﬁdﬂ84et'eﬂ|38 639.86; Oiitd er4d: 1486 OHN Spking Halr B Byp. @Bﬁt Biol
ontr ol 1(\e/%éon which is active in |iver (Pinkert e

50: 3993409 198®; ]Q@galgnb%@e(ignglogg 8:428y515); ttheeinsulin gene control

region A1HRIIS b6 a@t‘i\% R G RiARAECHR ggg@h%e@se YRR IERS s% &

1mmun!6g]bﬁﬁﬁn géhe ddatmb;regmh vetlich s@Bilve ﬁlllbfﬂllpheldil‘ﬁﬁs @n@&}ledlteh al,
ene contro

1984, GoP 647 38; Moot i, (REY g 11535 6 Alevaaniars dhd 987, Mol

cot P e e i O B 0

testiculsg thueast, BibplRE& aﬂd)makt@lells dsedet erall,, 198886el] C&NBS- 95) the albumin

9 li.n .b t t
gene cangied gl bls B S S Vit PG Gtion 47 U6 freaevard Beveh 1068-76)
the alpﬁi-?ét&pfcﬁ@iﬁ%ﬁ@%rﬁfol ?églotﬂ-&ﬁlz:h 1§\€Jtﬂve ﬂﬁv&QMauf L, 1985, Mol

nmyosi n g chai n- gene control region which iIs

Cell. B&dii ‘1'@39 8 Jikamhmerd? M@&Vﬁczq@aﬁ% 53-98%5, the\alpha &-antitrypsin gene
control3r% 10%%&61)5 acti \rr]edlnttﬂe h%ﬂ'?gﬁf%%{% oPyc cgt 5{;32' ﬁSI %dl}%vn?qel& -71);

e con regi on

the betb]-}glmiirh gérﬁméﬁtr()ll\iﬁgmﬁ vitticteds ac@R88, myztbideeBs Addgrhm/el ol 3985,
An_enhancer seguence can be inserted into t he

Nam"e\ﬁéét%ﬁ 10 Ko b ale 198 GeflaA0st-9k thsmyedin basiqpeoteinegene control
region %ﬁi‘h anlgg!r:tg%glrm ghg{)%etngﬁg@tc Vc%ﬂg n(e)t%g nilanli] Q?&gkﬁf‘%%% yl@???,sCell
48:703al)yithe h@o@ﬁmghp chamn—Q%egé bonttd]] adgiacvhieh i$ fivp o sldl&nl thoscle

ripti ancers are relatively
(Sani, 1#5% e 3 2?935% sqnfi.tﬂ%gwg%%a Eleasnghiopmang geriscsoptrol
region fx&%ﬁ]ﬁqs ﬁctl\ériﬂ i h}&%tﬂahﬁndsr(@fﬁsﬁ b4 @'SGUA@&ance%\ielrﬁb 78?
enhancer sequences avail |l able from “mahmal i an genes afe
I&@h , gl obin, elastase, al bum n,
[0106]a| me @Iﬁ@@teécmcamrhﬁ insestetliintp the erctaﬁncyqasht}wemsqnpuon
ofa nu@l@ Z%E@?Sf%c%le o?gﬂeﬁgﬁéen%% O\Mh|1%her glél? E)sr Eﬁg?récrers are cis-acting
elemerﬁ\dea]DNAl; usdallg ab@ltyQrBD0piaNEsith, i dcEsiEme prdrbiSter to increase
enhancers WD 2009/.065007 PCT/ US2008/ 08358 33 are
transcripyigpplaapoeh AisieleHyelz oepptAtien auk pasitondedeppadanlhsy have been
t
ouna S AEIDAGL 5, UL Al SPHNERLs TR o
mammauluan grines arcikdownl(egll gh)bnf etals‘fase iatbnarih,| a(bpha-feto-pﬁ)tem and insulin).

. icaII | ocat ed asite fro er
Typica1y Shopieves) ap BSEAG arm Ares Syl g asedh el AP Saness, the
cytomegRIoSirhid €drRCorb e B nBdnEd Hﬁ%oYﬁﬁﬁ@énlﬁH&é?, and adenovirus enhancers



as a commercially available vector. Such vectors nmay

or may not contain all of the desired flanking
waeemueesves. \Wiere one or nore of the flanki ng BEQUSWOLES3589

descri bed herein are not g%ready present in the

vector, they can be individually obtained and |igated

into the vector. Methods used for obtaining each of

are exempplany|eahrnci elementh &xshardivaien okewsaryotis PemBotsts Whilg an
enhandeﬂmagf e s@l’iéed b3 H8 il S g#}%ﬁﬂm\( §Ch o & 4 Rﬁqbcﬁé agh n%él@cg.lle of the
this ntion are those that are conp
inventioagit ertypically losated at aasmla Sr‘nﬁmnnlﬂne@mmmt c ells. Suc h
vectors include, inter aI ia, pCRII, and

1010710 SPesgiohe ot TIRF nverti S g mf%a%@i'ﬁ% 2 shEsspgrLor such

as a co%ﬂercxﬁ%év&ﬁbﬁ:rm Budh %@t@ﬂ mﬁ} &Qﬁﬁyaﬂ@%onwﬂ all of the desired
pEGFP- Cl ontech, Palo CA),” pETL (Bl ueBacll,

flankingsequangefe erqamramwa)f (ﬂncﬂmﬂmng semencmiesgobmg)n are not

already%érg e%l't:gn &E@g% ﬁ(yga\gg) fdiy du?% ?njbggme% (P lgﬁa%lg{({ %%Q/%ltor.

Methodld wiset] €6k db@amih@&ﬁd:lﬂ@f the flaskihg Se(1u@ﬁces el RBowh EdiGRsSskilled in
but one of skill in the art w recogni ze that the

theartyect or system nust be conpatible with the sel ected

host cell. Such vectors include, but are not limted
mostomkﬁa@a%té% A8t ﬁésﬁﬁwa{{o&l) PRSIt HE'chBhEME Hith
[ ]( hi gh cop(;/onunlrbl%r %:o% - ba otl aggemg 4 trca gﬂé]?gle%Vlt
bacterid, meﬂgm&/m&mnmhamhosi otllsa S yccREerrclhmie; mgermlzaspCRH pCR3,

and peDRA T BrersBent AR, baDVPRELL (Spipeeneol belnt ¢ PETIS

(Novaghal Méﬁlsbﬁ W), pG‘E‘X {Phadfddia ﬁﬂﬁééﬁbPﬂcat%y, NW $EGFP-N2

manm |an east or virus vectors such
(Clonttsaq Brlovitfeu € AYnET oo Rag i BombPR AghadACE Pub. No. WO

oA oL el 0. 01 1

nol ecul e of the invention has been inserted into the
[0109]pr Qpdditienal euiedbld Veetoreiichide, il @reompintteddo, \@eﬁmis plasmids, or

serted into .Sui tabl e host cell for a i fication
modifiegyirpse 3&1 9&%@? kil itop A Suil dacoeTive that AhasYaS KTV SIBR TSt be
compaﬁﬂle v@ﬁpﬂhg $8L&Bq ¥&G Lol O$uc‘hh$c‘ﬂogk 1%915}1? but Heholifified 36 FHsmids

host cell can be acconpli shed known net
such ag Bhllesunm@ plestrhd deristivts @high mpyfmmheo ColElrtfasat plegemid,

N SRR L T —

amplifle@ PUR fré@hicts {18, TOPOOE T9e LoD l%ﬂ PCRQ 1@{)1‘21519&1 dbrivatives,

function of the type of host cell fo be used

Invitrogerp §/20lsb8H @AF)@udLmnu@has 3580 or SUUSTYRSEES m&masbaawdwrus
expres bl Sy R PR IR AR B ISR AR s o

et al., supra [0111] Host cells nay be prokaryotic
[0110]hosAftearahd sect@rimb besh donsadted aml a eudkede yeit infoladd oMt irvention
(such as a yeast, insect, or vert ebrate cell). The
has begqjigge |ipto ProPEn site of dhe Yestass gﬁgmg§pqdd@§tor can be 1nserted into a

suitablé A8 icEll %ﬁﬂ%ﬁ&?éﬁgt }?ﬁg’g&éb@:g)rés%oﬂ ﬁfﬁtbﬁéﬂéformanon of an

receptor antagoni st ubseéquent|y
eXPreSSJQIh vewtoraf the rvention into & scﬂ@:tﬁdddlstjmll(cah ltlmecdmlslisheé by well
Into t

known 1y &s 1nclu31ng Nicth O(E suéH3 as trargsfec{lon 1nt%ct101¥ calcium chloride,
electroporation, microinjection, lipofection, DEAE-dextran method, or other known

techniques. The method selected will in part be a function of the type of host cell to be used.



fromthe host cell producing it (if it is not
secreted). The sel ection of an appropriate host cel
wowdob/oesdpend upon various factors, such as desPCBEUS2008/083589
expression | evel s, polypepglde nDdlflcatlons that are
desirabl e or necessary for %Cthlty (such as
syl ation or  phosphorylation) and ease of fol ding

I
These pthgdacas etheguaablppnegaads e ol kneive o fho sitiped Attisemised are set

known in the art and many
forth, fgfr% a\};al | agﬁ‘tﬁ&f%()k%??{w sugﬁmrl can Type Cul ture

Col I ecti on (ATCC), Manassas, VA Exanples include, but
[0111]ar eHwsdtells| thag beaptokaryomahm Iceltsr(sméi dss. coliptr akathiinbes cells

(s 5 VoS, inSi) of Pl i St ool Whepisal g e sppgiptioe

condeHﬁ@?ntﬁEgi’ie‘é QhédikibANeY mitéiEkcepfd? aﬁfag&ﬂ%ﬂh&t@a}l §ubs@ﬁuently be
T3 cells. The selection of suitable manmalian hos

collect@defrpm the gulture medim flﬁthethoatr@llcsnmtes ¢irintogh¢ medism) or dlrecﬂy
atl on enl oducti on, and.
from thﬁaﬁols# ¢l al%ro%lhm% ’i%‘g I d\SNHO 1{) f] gﬁ’ e s ]rﬁctﬁ of an %pg[ﬁpélate host cell
will deferd@lonaariead faclord) eschodselebifed éﬂpﬁl@;@h&nmisl polgpéptdeS- 7
cell lines, and the CV-1 cell [ine. Further exenpl ary

modifigations r‘-haaﬁrehi@s‘r,lfabéw ReCpsFATyfgB actiyiity (rch as glycopylaéen eind

phos RS 55l 1 20 PRI RRTRGER oy

vitro culture of primary tissue, as well as primary
[0112]expA anmb¢r afrseitatl]s bost selils @b keowCanthi datand aedrlysarerayailable from the

Amerighridigtn vidire oilcrting (§ TG0 MESaRelRy Ghaguts Inelufi oot dre not
limitedSte] fnaRkRiliER BAR sRR o8 €lhindst Hﬁﬁstbf‘&\;a!r@ S‘elﬁl{t}ﬁj)ecm DHFR( ) cells
limted to, nouse neurobl ast oma N2A

(Urlaub ool 884 Peoc. Hng. 44mde§ad éer 4 TRI@@O)M@ ermaﬂybmc kaxiney
ER) 98 P F L s o e PP 3FesiGi sleBpmpila® bt fFipnd

methodsTof t@nsférinatibn ubie), BmBRAEARDR] Qieenidg] priddust prbddstioH, and
useful as host cells suitable for the Er esent

purificatinpesie kpowaisthp att OHieapuitablq mamnpagian eslbligsisare thganonkey COS-1
and CCYS'W' g}é?lﬂg% ﬁl% @V lﬁellqﬂl F(ne[h& exe{ﬂggagffrlg@f{gﬁ){aﬁw Icg}lsd include

Known “as hos €
pnmat@éelb]nmdsmnﬂ m@dengyell Naes) incladsiprteinsforaéd &1l Bndst Nbisal diploid cells,

cell strgplgg Her?\gﬁyqsrp‘ Z}PF f'l? é:thgérog E}gig{aléé l{%ggipq%m Sethr;;g{l%y%xplants are also
sultablérECQ&ﬁdatt\!\&l?sqggf %é&@&ﬁ&f 61 SR CREY 19%1:1)’65&?&’[1%1&} l%LnQel %flilnaz contain

f/ strains of” yeast cell 5 known to those s
a domingrélyagcting selectlongene. Dthesuitable manamalianadelldinks mclysle but are not

iRl STARED Il SPGB e v o

Swiss, @&ﬂﬂ@ bENIIPaE6¢) BIOKNGE BRK ORI Ydr T8 1iabs] FRtI Bf efA1Iires is known
Oll@}lﬁsAddl tional | y, where desired, insect cell

by and gyaifabiestorthgseiskillediin theet ofiprotein exprassi@n. of t he present
i nvention. Such systens are described, for exanple, in

[0113] Ki tg%ﬁhlgj}' e ]a%%%s eﬁ% 9151 oggﬁgjéﬁgef}ltzﬁ&gn%)ﬁaa%ﬁ?%%&?a\gtbells

For exahple,]lﬁ@ Sanohs\émamb of Eﬁé’olﬂ@@ﬁ -HB1ORDH 3D, IeH10 I’Bld(MCMlb sre

are Sf-9 an tro Polynu Ieot|
vy Sy R L BBl Sl e
Pseuddnifad’sps), Sth&EBRAILRPB!, Strepromyces spp., and the like may also be employed
in this method.




cel lul ar conmponents such as nenbrane conponents,
proteins, and lipids. Polynucleotides can be isolated
wo e@ane®b! s usi ng standard nucleic acid purifiPet/Usw08/083589
techni ques, or synthesized,_using an anplification
techni que, such as the polgﬁerase chain reaction
or by using _an automatic S%nthesizer. Met hods

PCR), or : ]
[01 141§ 0 rM%l%%anilSrfgf Yoattyaliekuayyn t@eBosgskilled in thecartarg alsp available as

; 1 . . . obtai ai
o SN Pt (SIS LERDPLOLR Ay RLRIAR o ol
includg dbryexanipsn Suckdar @mees tardyiartaad Aié/sa papbris.he i nventi on.

For exanple, restriction enzynes and probes can be

used.t.0 isol ate pol.ynucl eqti des whi ch encaode t.he
o5y, PRabfond, ShiaRGsileh frscteal i for FRashest i guemsthgds of
the prekéht PivRRASRISUGR §¥]§t5}ﬁ§ ar8/d8sdribes, fBf eaimp1&as Kitfder B04993!

90% free of other nolecules. [0117] It will be

Biotechpigiasc 148 bt 1 ByLuckloye 19R3. Cued. Opint Bioteghuol ha64{7Bpand Lucklow et
uGl el J I 2pt i de I es ri.ped
o, 55, 61030009 RSINRTRELASITRSG S5 ARSH ST

For exanple, nodified IL-4 nmutein receptor antagoni st
[0116]c D\Polymiciotiiessofahe inventionvsredendin Llaost cdlbcairtddsolbiet free of other

st andard nol ecul ar _ bi ol ogy techni ques, using nRNA as a
cellulaf ¢AFRPOREELS SYHLFEHFTBRNC COBRRNGHS, BEPES 204 HPKe. Polymicleotides can
v RGP B TRASEHR oL ph Oty LSS g R1
using aesaplifivation teehrfiquyg swdlf dsche pagmbiasanhaie xqactas (RER podby using

e, U HE B S B S o
the art A8SLSRARSSInRfue tf&%ﬁiﬁﬁiacpoq’iﬂulciebﬁd@éanm?d Zd"&ﬁgiﬁrigﬁﬁtéd

[0118] To assess the potential efficacy o o
polynuglgptides gnaeding eafgeernisss of the anveatign. & oa sxample, resteictipry enzyimes and

' . t est Ln,viktro kin,cell .

probes3h BORRITD e By IOLEch Mo srBode i nepriis Prafety:
isolated poBdoélEdtittes atelift pidpasatidn thaf ateiffed opht kehst 70080, for ©0% feecdof

mytei n receptor antagoni st can be neasured in vivo
other mgleples. r at  phar macoki neti ¢ study according to Exanpl e

6. WD 2009/ 065007 PCT/ US2008/ 083589 36 (d)

Ph i . i i pfied
At e i e T S
polypepde poleeilde describad Ixreinmeaychet prodiiced bypresintbinant and other means.

SR S .
be madROMIPMARGED tiolechRe bloRSEIASEHMQRRS, &1y mRR A28 RHIAE efhereafier,

al one or in conbination with at |east one other agent,
cDNA snplecules cgn 2 renlieptad usigs mpdenvdar bilpgshteehriqirs known in the art and

. | fi redel 0 i Fid | I.0C at i bl.e .
deseritBl ARG, pinfied Eh6iibesThe THREETAR I Gent crpreptipp and
purifichtinn teehiniqes ehipldyed el garidting, thélfwtified enutaintntgbaists oithe
) variety of aqueous carriers may be enpl oyed, e.g.,
mventigngop sal j ne, 0.3% gl ycine, and the like. These

solutions are sterile and generally free of
) DALY S wiTHRT ek UhiaPRigIRY be steril i zed
© by cgnven(?gﬁg%, mgﬁﬁ-k o&n ster ?gg?ion t echni ques
(eup., filtration%.
[0118] o assess the potential efficacy of a particular antagonist in allergic asthma

therapy, the antagonist can be tested in vitro in cell proliferation assays as detailed in
Examples 5 and 6. In addition, the plasma half-life of the modified IL-4 mutein receptor

antagonist can be measured in vivo with a rat pharmacokinetic study according to Example 6.



[0120] The conpositions may contain pharmaceutically
acceptabl e auxiliary substances as required.
waewepssabl e auxiliary substances preferably areBCT/US2008/083589

nontoxi c to recipients at %@e dosages and

concentrations enployed. The pharmaceutica

conposition can contain auxiliary substances for
(d)  dbgrmysenticaleamppsitiohsng, or preserving, for exanpl e,

the pH osmolarity, viscosity, clarity, color,
[0119]' S%I%'Ufcthé Ml’odﬁﬁ:ﬁrl Shfileld | fe Sptm fifohistydested MBbve can he

i ssol ution or re ease, orptioh, or penetration o

prov1detchre aqghapnadetiticah cofpoditidn a)mmmg aphamacattieallphaeptable carrier.

ncl ude, . but ar not, |i am no ac (such.as
The Phgrr%ﬁhfécaﬂa PETeRIA .'«r‘ecanaewa%&r% is napgaym%rec ’Sge FQraposibjons can
be adnﬁrﬁ&tbf@d“a!&i%‘&'n? corAbinhises WaR taﬁle&s?t WeE ofher é‘;‘e‘i@ rsQér?asas%tﬁhzmg
sodium sul fite, or sodium hydrogen- fers

compO(nsu othiciscandreadainisiersdrib @nﬁstenlerbxogommtlhir phmgeutlcal carrier,

nctu B PR AG ERerflo Sio0E, R e Yerbles et st SRR B

aqueous SarrRtd Mh £ BE SinplbysE et§t(r m%csehh@ 038% @1y(cEe] Md the like. These
conplexrng agent s %@ as caffeine,
i}

solutiophargsioria g geapially dkee of parsicelatel Ig@@;{ These seJptions may be sterilized
by conl'z‘éﬁ tioRAl el éwﬂ%{e 12%‘[%351’@8{%@&)( hittaﬁ oR).

carbohydrates (such as gl ucose, nmannose, or
[0120] dexXiihei comppsifiond @by sor(t&uqﬂlaﬂﬁacsemaaﬂy atduprabhe augsliay isubstances as

gl ohulin col or flavoring and dilutin
requ“eggéﬁ‘feé’ gﬁﬁ}r"g@ﬂ ﬁ%taggmrg%erq%}saﬁrgmpﬁxg 93PSHRiERS 2t E,}l%‘%?sages
and co@énﬁ‘%dﬁé'eﬁjﬁl T ehd ?Qa?ﬁ)aceutlké]"éfo S6ibh 4n c\f@itﬁﬂtauxﬂlary

pol ypepti des,” salt-Torm ng countérions (such
substarwesifar m)qdlfyur@ graintainings or greservingsfobexanaple,ché pkh osmolarlty,

. .chl or. ben oi.c.acid th|
viscosiy i Sp1oB R AR o lpPlee Sl ieR 5 g PR R 8t tetoase
adsorpibH, F PendtAtioe of helcBnposifibsl, Sﬂrablwﬁhﬁﬂﬁﬂo@ﬁfawﬁa@kerhclude but are
solvents (such as glycerin, propylene glycol, or
not limifed §a empneadyisydors)glyeng aiutaminghasparagingcar giningran hising),
r t

antumé\%élgl?ﬁ B{tg&e%a{'tﬁ%%ﬁeﬂg qgéégbpl %r? ghsc‘ddufﬂf 1@@% %p%(?‘do% h|¥drogen-
sulfite)e Biffers (suob y BMa’@QbﬁSrbSﬂ@tb "Brss-HOlL S @aten pRospBates, or other organic

E‘thsor bat e 8 triton; t rorret halg ne; WO 2009/ 065007
acids), PeskimiEsRsn s gnangiiol Fglyng); chelbing sgents (sugh

I

cthylerleAE Rirhaccl B (FPIAIp SRRl ga%?ﬁ%“ﬁ“%‘é%‘??‘%ﬂ (such
polyvimgdpwardadone, mtad:yclmiex‘dms OF hxdr@ﬁmqtyll-;be@@clﬂdﬁmm) fillers,

- or npito or [ to del i ver
monosehR s sagf Pyl S it sHBARBles FOR ot Ehobanen ey or
dextrm@)jlgbbté‘lﬁﬁ SsuclPaesdrafialtiingn, g:elﬁﬁlabflﬁﬁﬁtiﬁd% uh§§) @6116ﬁﬁg, ﬂavorlng

A. R Gennaro, Mack l'i shi'ng )l/
and dllmmageml Qlll]ﬂsnfrr@g@enmerhydmhdw Rstlymers (swhag BﬂlYS’tnYh?YlT idone),
naceut cm

low molec%lar Weaglﬁt >Po?ypeptl es, ea%tgp o%]%tglr‘]ro SD(SB%% & s,ga/lun(é}sg ?efrvatlvcs

(such a@ﬂaemallaimﬁlﬁ @Bloridb, Wehzdic Yeid! :th@ﬁhd’ﬁlﬁd] thignetdsal) phaiith ulcohol,
ht and wil| be sel ected primarily based on fluid

methyl%qagrm propylnaszhes; ¢hlergexiding, SOT@é éeiddpilydregeptpgroxide), solvents

(such ag%is)f fgg ﬁ'&r%ﬂgxgee%lgéola&gp T}%e%ﬁaga{e' fﬂ (flf lsr%%& ohélg (such as mannitol

or sorbﬁnl)rmispenmng'agénfsf mtﬁntants[dﬁdﬁttlﬂgjagems (kdchéhs lpdarrembs;rPEG

sorbitap 8%@28‘61?'8}{% rltesb Euc glg lp&gfggrb}atg 26 oe Ig)g{ysor%gtléltdo g’lton tromethamine;




[0122] The conpositions can be adm nistered to a

patient alone, or in conbination with other agents,
wa@leag®630n7 hornones. I n addition to the active PCT/US2008/083589

i ngredi ents, these pharmacguti cal conpositions can

contain suitable pharmaceutically acceptable carriers

conprising excipients and auxiliaries that facilitate

lecithing chplesierpher tyloxapal), stabilify cearpiog mgents (Rush py &lsa0sg1or serbitol),

.. ' . i cal .
i Gl B RO HIPEL U RGN0 b i SRl AFgRLRRLS
chloride eor mianmitcd sadbitbhedelivesaghiclandilwmng exdipiehts @nd/or pharmaceutical
adiuvargiy oG RATHBH AR BEFBHRCrBIRal SAPECE BHOthB, Pofirgenmaro, e, Mack

PublisHify GbR £Byn£9909r preserving, for exanple, the pH,
osnol arit'y, viscosity, clarity, color, isotonicity,

odor, sterility, stability, rate of dissolution or
[0121] r e(Thasenceattatirrpef the antagonis wé thednventionfin sudhepharmaceutical

om0 2B 0 22 A gt A5 e 1

to as mytHADIE 096 P Meadit AR wal Bé §ilétted Fimhiil§basad on fluid volumes,
antimcrobials, antioxidants (such as ascorbic acid

viscositigse pigrmaeqardipg &0 thepagisylas made of sgmmisatipn selpcted If fesirgd, more
_ . | P !
o SHSIN PR O QR PRI SN AL i

can be {nsliclbd &isa phamatduicalasonglogitione) , chel ati ng agents (such
as ethyl enedi am ne tetraacetic acid (EDTA)),
conpl exi ng .agents _(sych .as caffeine, ) . i
10122) 5o e epmppiions PR éamﬁéftﬁteg;}% P 88U Aloge, qgrin combination with
other agbhl, X6R 0P BYImAMRE ATt RIS tthd &bkive fildrbdErits, these pharmaceutical
monosacchari des, disaccharides, and other
composiaensaian ¢ puteinssuitgble pharmagtutica By aceptablesmyriars colpptising sjcipients

.ot ei such as seru | bupi n elagtin, or . .
and i B BRI 5o S0k B Ao eonnd iifomiEprgtippsyvich can
be usedgiRfthsceuticallysi f yi ng agents, WO 2009/ 065007
PCT/ US2008/ 083589 38 hydrgphilic polynmers (such as
pol yvi nyl pyrrol i done), .l ow nol ecul ar weight |
[0123] 1, o ArseRipbly darmulationmostesials Arsierakly e pastexi¢ trepipigats at the
i . L¥es (such as benzal koni um chl ori de,
dosageﬁ&e}gﬁz%liiﬁ%e%ﬂgdﬁgﬁ?é%iﬁlﬁgﬁ c acid, thinerosal, phenethyl
al cohol , net hyl paraben, propyl paraben, chl orhexi di ne,
[0124] s oiThe phammiadeutimal ¢nnipasgen qae contanefprmslatioemasriabfohmadifying,

. lycerin, propylene l.ycol,, or .polyethylen l ycql ),
maintaio o BiesesRBRer SOl ey Bgh e gt Color
isotoni&its DAY bteAlity2&ebilify, raé!bf disdMMich GHrelBdel ARBrBBNbSpenetration of

(such as pluronics; PEG sorbitan esters; polysorbates
the compgsHioasSyablesforpulaBorpmaterialsingluds, but are 80t limited ton amino acids

ham.ne. .l ecithin; ol ester.oly or. tvloxapal),.
(ouch I o, AL ar R SHUFHAQ. SlinpbboRlf BRtdridans
(such as agcbitiobdid, sodiung sulfiteg ohsudiinn Gy drgge-sul fifed Usifeas(satika borate,
netal halides - preferably sodium or potassium

. | . or :
bicarbogpie o f Fisté!(dr ciiaffin ipbgtphatesrdsiothr preaaeq aodsy.pulldng sgemds (such as
. di : . :

a4 SRRt L BB A RO S i i)
compleAing. agSats fsuch as eaffeindyfpolyvirytpyirsiidoge, Ketarpyolydek@8d). or
hydrox ijiéﬂzhe};aggyog&egtr}agbi E g{f?g]?){elgtgg qalridgs? g?s%géhtalriggs, gig(? otl?)gr
carbohydrates (such as glucose, mannose, or dextrins), proteins (such as serum albumin,

gelatin, or immunoglobulins), coloring, flavoring and diluting agents, emulsifying agents,



dependi ng upon, for exanple, the intended route of

adm nistration, delivery format, and desired dosage.
wW®e®9/065007 , Rem ngton's Pharmaceuti cal Sci enceBCT/BESIN&083589

Such conpositions can inflgence t he physical state,

stability, rate of in vivo~felease, and rate of in

vivo clearance of_ the nucleic _acid nolecule or bone

hydraphgicpalymess dsnch@s pokyvinyipyriolidery)i low mplgeylay weight pelypaptides,
salt-fo%n'ﬁﬂg Chént Qr'imﬁgﬁlédgﬁa;s sg('rﬁuﬁ% ﬁ&g&%gﬁ% sﬁﬂ#‘ %sf%ﬂgﬁﬁglhﬁpch(f&me
benzoie nadp:tadapyla: a0 tthlltrleeosals Ipheﬂleehyi ralcohol; nethylgarabien] pobykparaben,

an._ be water, SIO|0 I ca |ne uti
chlorheidine SortdF agidy PHERER FoR ol VﬁB"s‘ié?‘lﬂlh;?s s ceRtieR
glycol %rtpﬁlﬁimne'@c%ﬂ)' Sl gar SRORAS (subh %ﬁﬁﬁﬁt&l loP E‘&bft@l suspending
‘par ent er al mnistration. Neutral buffered saline or
agentsmlrﬁanf@nﬁmox agttinigtagente (sueh ab plamdnicu PEG; umtbitem es;msnmlmoybates

o a2 5 0 L B R R) E REShe o BB

tyloxapullf, s@bilf exd@ting Rtrs Gubh Bs sudkdse Br §&Blt$l9' rthhief r%bﬁlﬁn@ﬁ‘l agents

sorbitol or a suitable substitute. |In one enbodi nen
(such asfaliafiemetal hatidporprefrghlyrsedivmios abtasiwp sblariden ot ofanniiel
f n
sor ORI 00 Ol SR B LRSS o e
ReminptonistPharmacebticap Stienads (1 8thMdl, 4. RoGeageated., NMReski Miilishing

Phgr ceutical Sciences, supra) in the formof a
Compﬂv'éﬁﬁiized cake or an aqueous solution. Further, the

conposition can be fornulated as a |yophilizate using
[0125]2P PFIRISiR gﬁa&ﬁiaEélﬁfétaﬁc it caBE 8 nm{ngégg b sIlfiRd artisan
har maceut | onposi ti ons can e se ected
depending wprne ferl exdmplw‘éleyntendﬁdtreuwalf |admliry$tratiba, dﬂblqusﬁotmam and

cesr el 35068 BobatPRlBbb oot e i oS ions
can influed6d the%?ﬁczﬂ%ta@é dlabiity, the of ﬁlﬁ@@b atleme, afd r‘étéCdT in vzvo clearance
pharmaceutical ly acceptable conp03|t|ons is wthi

of the wéel% Reifl majgculener bone depsityasgdutater ofgherinvantian
conponents are present in concentrations that are
0126]2C AR ~
[ ]ex arl Iﬁg'ph%ﬂ]ty?lné:fse%g rcgﬁfgg 1erg£ ﬂﬂfﬂa@é@%&laéo#rﬁﬁsmoﬁ can b% elther
aqueowstor nphaguawius gn naihreprmxann)lea ashitagi {/ghldzle‘ﬁﬁbarrlkt for mJectlon can

v way! B pER o et ot

supple%ﬁﬂk@ RRIESRS mAtB8alt BSHABE W b&nﬁ&ﬁ'ﬂ&%'f&ﬂ @ﬁ&t&ef drb@ftriafion.

e invention can be in the form of rogen ree
Neutrahbufggred szslinley)r adwpmabd w,lﬂlesqumm mlbumgom tfunthrer cmpplasy vehicles.
t he i nven

Other G R lifiraekpr o be B Uis comEnres e s B abesipt} 785, or

acetateshuiffed BT gboue PHCI. @ 5150 whitAl @R @R indMRGEOHAD] bBa Shifibld fibstitute.
distilled water in which the nolecule is formulated

In one gmbgdigteat of the inventiom |pba1mcavtmhcorpm§ms;¢f pheemnt@a can be
prepare I ﬁt%ﬂ%fgg)? e%{r%g:ﬁé Qél{ac%h &?ﬂpdsﬂ}/o%l ha%%nghrﬁe nH'd%éreg of purity

écu
with optrqnabfoalhhlatmn agas(Retdagtols Ghﬁhﬁdedﬁioﬁl Peiendes,| BPra) in the form of

iC co ounds  (such_as polylactic, acid or
a 1y0P*Bﬁ¥%‘gqa§$% BY #ta PEB SO]‘éﬂé’é‘d Figher th% 6¥BPRsition gracbefppyylated as a
lyophiliRke &8s R0 Rd SEiREntS YiidhlsRECose.

[0127]  The pharmaceutical compositions can be selected for parenteral delivery.

Alternatively, the compositions can be selected for inhalation or for delivery through the



rel ease of the product which nmay then be delivered via

a depot injection. Hyaluronic acid can also be used,
wokiogheman have the effect of pronoting sustai PETUS2008/083589

duration in the circulatiog? O her suitable nmeans for

the introduction of the desfired nol ecul e include

i npl ant abl e dru delivery deV|ces [0130] In one
digestiversdi sl es orallphEhernieraatican:of suehhphssmeseticallihagseptable
(e ion. For exanple, a nucleic
conm0%§§§Hﬁg%§@h gs%%l oﬁégﬁen3|ty nodul at or of the
invention can be fornmulated as a dry powder for
[0128]i nHZle afblinndatidnrdmmmblml amcpreﬂehbimscona&ntlatiens thet are acceptable to

th a 0 | ant fo er posol .deliver
the sitejg SR ione EdyrhrRrBles DUeR te UsRd KEAREn tieGptntostign oF
physiolSUCPAGY s Al 01 Sl SYEPRRLOCEIOR Bott S to
about &el i very of chemically nodified proteins. [0131] In
ot her enbodi ments, certain fornmul ati ons can be
01291 2R SAGLTOfBlbtara i R15on SR FRhefbefi¥ompositions for

use in th® thvleation candbe ihhige foirm\of Atpyeopehtade, parentardily atSdpeibls] agueous
this fashion can be formulated with or_ w thout fhose
solutiop gompsiag thedesined mplecyls of theinyeidion dnp phamageutiselly gpgegtable
I
vehicle ALl Y R BHIE 1 REIC B bRl thio R fifte ditled water in
which ‘duelnimlecqlmistfomulatﬁ:d ahe stefile; isotomid sohuten, ploperbp presenved.t Het

eSS s B Eim A ER Be  ngn sc

as inj ecﬁﬁlﬁe b §FHefes IBIBLAGAbIe ParticlesTholy kAE g@m lds ((Qieflas Polylactlc
gents can oe included'to facilitate absorption o

acid Ortphb'galmoae atid), beadspouliposomes fthat rpeomdmseht ihe wontBhlladertsystained

bl
A AR 15RO e
can als@BeNb&, whith calihadeths cffeyt @p‘i&n@@ngi‘m@faﬁiéﬁdlurz{t%?lﬁlhe circulation.

Anot her phar maceuti cal caonposition can involve an
Other spitplle mogas foy A infrodustion @ thej desiredemglegple deglndesimplarigile drug
gg§ﬂg nodul ators of the invention in a mxture wth
toxic excipients that are suitable for the
rmnuf acture of tablets. By dissolving the tablets in
[0130] st dn iohe embadierent, aiphamatcheticah r@pmppsitien ean/bhforinglated for

bt P SATE bR DS Bt 08B AR e

can be %rhih%&cﬁas HUGTPoIReE RIr GhHaTRHA! PR RN sORBOHEanCAS PR Wk Bulated
or bicarbonate, |actose, or calcium phosphate; or

with a propeilan f(aga@msgl delivety. 48 Yet anoghter em@edlatqnh solytiong easi be;

nebuhz%fl lPHBrrloln%%? Gcﬂgm?sgr?{] {)ﬁc' 1ssrﬂﬁgefé%]s %g 11't1 | ;T‘alﬁltbeﬁroa% 94/20069,

which @dseribaaRe phlédinasdebiostytdf@hemitially ndedifiad pteteinst 0 t hose
skilled in the art, including fornulations involving
nucl ei.c acid nDIecuIes r bone densi ty nodul ators of

[0131]t hdn ofhey gmbpdiments, eqraimformylatigns eagrhergdmipigterrd erglly. Jn one
embod{rédE AHe! 19%?1‘(10% SRRNIOMES ﬁo?&fcg%:_@ 8%&?&1 deni r‘@mo\’lﬁfa{o% ﬁf 12&

ot her sustained- or contro elivery neans, suc
inventibi fhoe ereendosnisiesrdsip thos Gashnadn be éommutatedwithioe mathoot those

carner{) ‘H'B‘g agﬁ? ;’ﬁ?@ﬁ% c‘:joen?pounldmg o%tscl)l%] Sdsager Fon%ls Ssgchk:ysot\é\gle{s and

capsules. For example, a capsule may be designed to release the active portion of the

delive

formulation at the point in the gastrointestinal tract when bioavailability is maximized and



in the art. See, e.g., PCIT/US93/00829, which describes
the controlled 5 rel ease of porous polyneric
wore@pogsant i cl es for the delivery of pharnaceut PCEIS2008/083589
conmpositions. [0134] Addlth nal exanpl es of
sust ai ned-rel ease preparati'ons incl ude seniperneable
polymer matrices in the formof shaped articl es,

pre-squmwieg@fiatmrbns Seppaiged Addgippabageats cap be depdudedde rfaceletgte

Y

absorpif of Qe e ol figh i o NEERERUSH. IARIOHS iRy ine
point vexps) Ivggetalsie ofls, Llulgﬁdah’ammpaﬁimg agedtsgm@blendisintegrating agents, and
bind et hgl - -%I utamate (Sidman et al, 1983, Biopolyners
inders,Bay 450 b f?mﬁEF ( 2- hydr oxyet hyl - net hacryl ate) (Langer

et al, 1981, J Bioned. Mater. Res. 15:167-277 and
[0132] Larl‘ﬂﬁfther})‘ﬁ acei@dal chﬁﬁ&bltlélr?ea%Ein‘J(Q@ an effddivt g0ty B hucleic

acetate (Langer et al., su
acid m[gl@pb}lesjetbm@dﬁysmfdngdmmym tbmxnaer(tamnopemwr@mﬁamonmxw

excipiehf ek BRI o B SRR, Al B BB in steie

water, Sﬁalrﬁiﬂ&lr aﬁprbbﬂﬂ% vklih@lw sdlitidri3@ad bé pre?@&d iR uit-doSPRsieStitable
1985 Proc. Natl. Acad. Sci. USA 82:3688-92;

al
eXClple@Fﬁjlné&ﬁ%d?@aﬁrem@t lirnitedytn inastdibests, HBBeE alcumicarharty godium
0
carbonx)ﬁor%%%%fel&g?%agcts ggrri'p oAl E?% nﬂ?}%é%ge uoi‘ éog[(ﬁlgééené such as starch,
gelatmauhncaclai ordtibricatiny pgemi suchnm sdagnésturs isieatake stedfic SClﬂ;&}t thle.
acconplished by filtration through sterile filtration
Were 1 corrﬁ]gsnl Ophl lized

1013317 oIS Pl RS HG o i o st alld in the at,

includifl féYefulfong invio®vin T%ﬁucfléil: el sl ecd13QR Hohé d&isitg 'i‘n&ﬂﬂ’ators of the
reconstitution, e conposi tion for parenteral

inventign i sustainesk oveontrohledrdekivasy étttmulatiO;a@p’PnChmﬂa@B fbo fqmmiatmg a
n ad arent er al
variety D el g s RARKAeH 08 GBS e S B Rl 28 ke i
erodible Cimeﬁa‘{aaﬂﬁlds or perous ¥edi lafd et ihjBétiony 6 Hso KAbWh k@ thob@skilled
or vial havi ng a st ogper pi_ er ceabl e by a hypoderm c

in the 3rhjSee 16 HrPC L0829 vdgh dx?ﬁﬁflh%ﬁdh@ﬁ@r&mlleéérrwmqu@sous
polyméc hRFodRIGH foPthetRAYEG FRRARIBLAIE cdRpdiBonb U TR Of

rout es "as escr | ng, but no imted
to, oral, intravenous, |ntrarruscul ar, intra- arterlal
[0134]i ntAdditehal bmgtples wﬁsumnhledaélcasemrammrms urmlﬁchrs;:nﬁpermeable
t ransder. sub ﬁou |nt aperitonea
arty

polymgrSAFHG A fhe f5P & ERaPRY artilis; &1 IR, of Piigecpiulss Sugizing
releaseBaHi8es &%ﬁﬁud@ b%st@ﬁalﬁm% b6 Rllacti@fP@s S PANKo F@V’B 919 and

been prepared héy can placed in an appropriate
Europeap Retenhp. 338d 31 hbepadpmers r0f Lrdutaman acid find garnmdicthytl d dglutamate

(Sldma$10e9 gz?jtelggg Bz?z'# ?mér? %2 d§429‘5 6&, 09%&@‘51}}’5%* gﬁyﬁr(ngﬂlacfylate) (Langer et
al, 198ThBrBMm&d Marde RBQdS: 160 38and Mangere 598, ChbmETEdHO12:98-105),

rovi des net hods of aneljoratin npt ons. of a
ethylerm vamyl dﬂé?tails;iLalkaeﬁ a8t ¢lg Semre) pw@y&b{m@mﬁmﬁm@ acifl (EwrRpean

Patent NBD ﬁgﬂkﬁ %ulsﬁq g 30dade Lclg{m[]?% si 13391{1@% 6 .36 tlﬁc\fﬁc{enlpo-g&%gse which

di'sorders inc ion,
can be pyopered dypay oif Vﬂl@@ Sneallitdis &inbwayn the art. See, e.g., Eppstem et al., 1985,

Proc. Natl. Acad. Sci. USA 82:3688-92; and European Patent Nos. 036676, 088046, and
143949,




i nfl ammati on including, mast cell, eosinophil and

| ynphocyte, recruitnent and activation associated
wowdb/oe®dhma and ot her i mmunol ogi cal or al | er geCT/US2008/083589

di sorders. [0139] In one enpodi ment of the invention,

a therapeutically effective dose of a nodified I1L-4

mut ei n receptor ant agoni st of the invention and/or a

[0135] ph o RBEEzeewtishl commasEionite e ysed: fiapin Yive admindsiratign typically must
b st S5t P b B 558y geprncs

Where siecdongositiond € lydphibizeld; rsteridization usﬁrtg) thﬁehahﬁd 19,2140 c) raomduoeed

) Th erapeggﬁcall y. Effective gb 0140]

cither priar &9.fr A qvgREdY oRhiliFAtion 38 rrceartrfyﬂfgr TBE Eoppoiien for garentera

admlm‘é\ﬁitionvﬂah I?)b Rtokdfing 2e'dt m 8f inl ' QRRicHK Ir# dRkidd) p@u%ﬁteral
A'therapeutically ef ective dose refers to the

compoanonmgemfallararaglomchntmmmﬂﬁﬁmh fTil¢ aISLEOPIr) FBSAmple,

o e B0 2 U S G GRRE o

needlet he therapeutlcally ef fective dose. [0141] The
therapeutically ef fective dose can be esti mated
nitially in animl nodels, usually rats, m ce,
[0136] r afBiarmaceytiead compesitions of dhe musRtipnman ba pdministered Pyjany mumber
e t (R
of routg?g%cdgﬁ?&b;etﬁlh%ﬁer}} glszlue ﬂ%ﬁ gu{ bt ?1%?6{1% &%alh Iﬁgr[a ﬁl{r@&lﬁﬁcular
intra-afteviad) inerhmedul ey mtmmecble interentrioulds tensdenaal) slsjcutand@&es
and routes ggr adnrnrstr%iron in hunans [0142]
intrapenfpnely iitanasabrrreRiesyl. lonisal s¥blingugl, opregial mepsp (t he
dose therapeutically effective in 50% of t he
[0137]PO Q@:‘f‘t@i‘tﬁhﬁﬁﬁac@ﬂl@ca!l- E&Qp&sﬁtli@ls‘jﬁ%ebéeﬁtﬂ?@ﬂaré@ iR %l be ?#h%ed inan
popul at'i on) human antagoni st, can be deter
appromytesmamtm dncbhbdné tendtdatra¢nt of o amhnaml dondition! Swahl labaling

nt al ani ose t|o of toxic to
would ety iun T B enc Uorinined PEadSRBIER. nex. ~and 11
can be expressed as the ratio, LD50/ED50 [0143]
(d) Pharheegrutic tkhoelonposi tions that exhibit |arge
therapeutic indices are preferred The data obtained

fr ani mal. studies | éﬂ in fornulating a ran f
101381 o Lhscpressht ingsiton riewdesmRehads el gareliorte Fmpiam Ll isorder by
bmdmgﬂrmm Leb QRS élﬁh@éh%fx?érﬂ%&b%{%ﬁLm Zd BNEE. rﬁédlated gotivity

circul ati ng concentrations I ncl ude the ED50 VVI
These dlsmﬁble intludey “nthmut:lnmyatloﬁh eirdap hgmmcapoms/emsrs land atrbvags

inﬂ ﬁ&%{lgd 0 nqg%q%% OSE ﬂané}‘%rg)rrntree n‘F ent and activation
assoc1a@<§imvﬂh séthdbkiaBa oﬂ{epﬂn%hnaibgicﬁmene@mﬁ&%dwsl | be

deternrned by the practitroner, in light of factors

ated to_the patient who requires treatnent. Dosage
[01391an &n@aﬁm ediment @ﬁiharreeaa?njettb@awnsalbwf#@tlvg desei ofi t)dlﬁed

IL-4 mlufe rﬂe%eﬁét it % It ﬁ]@@@ 'n?\;engfe)n %J?(L/QPE\ Bl{la?rhgcélﬁ%aldc%?ﬂﬂog%on of the

can L0 acco

invention ¢d adﬂmnisteeedsta\aqratlbm lefvidgreedisorderadarasteized by elkestad 1L-4 and
heal t h of subj ect, age, weight, and gender of the

IL-13 %"EB}%E‘EC% g‘fse dt‘ﬁo IS FROVEY equency of admini stration,

drug
(e) Determination of a Therapeutically Effective Dose

[0140] The determination of a therapeutically effective dose is well within the capability
of those skilled in the art. A therapeutically effective dose refers to the amount of antagonist



conmbi nation(s), reaction sensitivities, and
tol erance/ response to therapy. Long-acting
w@b@possoeut i cal conpositions can be adni ni st er BCI/Ey®NY/083589
3 to 4 days, every week, of,once every two weeks
depending on the half-life and clearance rate of the
particul ar formnul ation. [0145%éhetb nucl eot i des
that is Efﬁéé%i eHectivsty trqagastiupa gompared wi wResathebig siidenkinghe
absencte B?tqe tﬂé{-%ﬁ%l'tlg&lf&ﬁcﬁ@e 88&81: ructed and introduced into
a cell erther VIVO Or in vivo using well-
establ i shed techni ques including, but not limted to,
[0141]t r ateftherapoutipall yeffictive dowediaatbe dstidhtited inialbf @ranimal models,

usuall§1 raggélgqefggqﬁ)g% tgg pg%kq%%ogr encapsu) %a;% @gn%(r:rl modalcelllgoscan be

used tofdeléridae e /agﬁ%ﬁﬁgte céﬁceﬁﬁ%&f‘rangé‘éﬂ@i%ﬁ{el dfla@ministration. Such
transportation of DNA-coated | atex beads, protoplast
informatigyi e, thed beased itmfletetnioe psefhlatosesgdrattes for adgamistraion, it
human and DEAE- or cal ci um phosphate-nedi ated transfection.
f0146] Ef fective in vivo dosages of an antagoni st are
in the range of about 5 gg to about 50 gg/kg, about
[0142] 50 Hletapeﬁﬁkoeﬁicﬁcmfdkgxlcﬂﬂ% E]DQ) (ﬁletdbs@ﬂﬁtdpeﬁt%llg/ek@cuve in

tient and ut 200 to about 250
50% Oﬁshﬁ Q%‘fla )|a§¢| ingape drsedethal tﬂép‘yﬁ%ﬁﬁlﬁp%wl%&qné of afuman
e, LSO SO0 SRRl s L
experlrablﬁallt an2fiflsn @‘ he 862 ra’go bHtoatrctu tthévfipentjc effbeislis the thekapeutic index,

. ut 2 , out bout 500 g, and about 20 gg
and it @ Pt k00 eorfaﬂm%%o{%é%m The node of
adm ni stration of nodified IL-4 nutein receptor

[0143]aNtER@aRAcIticA e&hebﬁu&g R AR L Ql%ra;féﬁﬂ@ ﬁﬂléels QRSpreferred.
the invention can be any suitabl e route

The da@ecrbtmeqréfromainamlas@msss usagl in fernhdating altaagmﬁ@m%xr human

0 Sltl tion ar Rart cul arI
use. THEQPRARnPRgih stplfosr P g b A EraPLhl Bhnd pfiGRulting
concenitratioeiatGttlade the BDsp a@INags or mmto&aﬁﬂye dthe dosdgatvareeithin this
and ot her nodes of pul nonary admi nistration, [0148

]
range gRPending WpALs sﬁesq@s&rm erapbwbé@m%\gtmft%patwnt, and the route of
admlmgﬂr fJposure are expressly incorporated herein by
erence. The above disclosure generally describes
the present invention. A nore conplete understanding
[0144] c arThseexatitdasagedviblyberdefeeménedebytthe plaetifiaet, dwililgbt of factors related

ec f C exa ch are ovi.ded for es of,
to the TRERLHb RO eiDE e A1 DR gn Mo oG S prgvide
suffici&f ‘Rﬁ@lsfo thehta, hﬁs@bf R maibAMRE BedirddaFROD| MRMrs that can be taken
producti on of -RA and I L-4-RE cystei ne nuteins

into acgq@mg 9]0111ﬂ¢éh?3EVeer®éh¢ disedse mmer@)hpalésgﬁ the seljesteage,

weight il O Mo WEccL AR ahd Foni fEEP MRl SRR SR )"

combinalichGY, r$actiCh emsitdyitiat ams @@faﬁc@/ré’dpbﬁ@l t @by L@hgnen@g
bl unt -end PCR product and a T7lac pronoter for
pharmageytical é%posawsucmée pdmUEstered custy Sda 4 dans. G eryhueeke pronce

every 8% wétiks [i@pcetndh% dn tiOhhir- 1R L8R ce rate of the particular formulation.

[0145]  Polynucleotides encoding modified IL-4 mutein receptor antagonists of the
invention can be constructed and introduced into a cell either ex vivo or in vivo using well-
established techniques including, but not limited to, transferrin-polycation-mediated DNA

transfer, transfection with naked or encapsulated nucleic acids, liposome-mediated cellular



features include a | acl gene to reduce basal

transcription, a pBR322 origin for replication and
woredonpesoance of the plasm d and an anpicillin PCT/US2008/083589

resi stance gene for selecti Sn [0150] IL-4 was cl oned

into peT 10 1 /D TOPO vecté1 for production of

reconbi nant 1L-4_ protein. The oligonucl eotide priners

fusion ginaceliyian tiapsppaBtien af DRWecqaiaddatcy bras, protentast figsionwiral

s gROALIEEORE, ETUERIRLRTTERD of s

transfecibn.owed by a uni que Ndel restriction enzynme site for
subcloning and the initial ATG start codon. The

i d make
vy BT T e A el s B soner oot SR abou
50 ug/lagla%@t b db%ﬁtt 5 fn%mgo BbRR 0B 36 MSout 960 ﬁg‘}l}g'o@ﬁhﬁ@rt bbdy

unt - en L-4 TO uct was generate usi ng

weightp pred, s RGO t) ahqetﬂiﬁmﬁhg DtpatleasbtaiytwrglhtatF@r aa‘meustratlon of

plsm N, s BB P PSSt s oo

100 ng torbeut00 e, 560 n@td Mouf $0 mg| ekt 1 @aab ot Rans Mot Bg to about
the pET101/ D- TOPO vector. The reconbi nant vector was

500 “&aﬁ’é‘ﬁ%‘?‘&tﬁ@ﬂ&@lﬁ@‘%ﬂ@%&@f@‘%ometent One Shot TOP 10
E.coli. The recorrbl nant plasm d DNA was sent out for
DNAT dWnihRir & d r e
(0147] N TR Db Qulh o AbAE] U il ROHAR GragbAf
contaimi;lg phammcenticel cvsnpoSHIQns bY WO ifdcingos cdrobe ddydksuREblSeoute mhich

GAA CCGAGTTGTGCGTAA

%%%%P;v@\d: tfg%crg{cheutlcal compositions of the invention are

arti AAINGARAGSHOT St s TihrambScurad C
partie Fﬁﬁ GTAACA CATCTTTGCTGCCTGCAAGSAACA CARCTCAG 30 836C
intraveReys, OTGATTT O GITRCRELIARIEAGEM A @A PEMonBTHGIdMiBistiafiolK37 C
Fwd CCGTAAOAGAOATCTTTGCTGCCTCCTGCAAC ACAACTGAGAAGG 22

K37G R
[0148] GAT@'} E%% gél 1ons cite %A%%%Asﬁre are expressly

incorpéstted Herell B TBICh S APKSTABOAEARETDSwre g AAACKbesAfe DiRB&at

Rev GGT TTCCT TCT C‘AGT TGT GCACT TGGAGGCAG CAAAGATGIC 25 Al
inventigacASRAre tsference to the following

specific examples, which are provided for purposes of illustration only and are not intended

to limit the scope of the invention.
EXAMPLE 1
Recombinant production of IL-4-RA and IL-4-RE cysteine muteins

[0149] The pET Directional TOPO® expression system (Invitrogen) was selected for
recombinant expression of IL-4. The system uses a highly efficient one-step “TOPO®
Cloning” strategy to directionally clone a blunt-end PCR product and a T7/ac promoter for
high-level and IPTG-inducible expression of the gene of interest in E.coli. Additional
features include a lac gene to reduce basal transcription, a pPBR322 origin for replication and

maintenance of the plasmid and an ampicillin resistance gene for selection.

[0150] IL-4 was cloned into pET101/D-TOPO vector for production of recombinant IL-4

protein. The oligonucleotide primers are shown in Table 4. The forward PCR primer was



AGTACGITGG 26 Al104CRev
CCAACGTACTCTGGITGCATTCCTTCACAGGA CAGGAATTC 27 N105C
WO 29/ B3N ET GAAGGAAGCCTGCCAGAGTACGTTGG AAAACTTC PCBUMIOS 83589
Rev GAAGTTTTCCAACGTACTCT GCCTTCCT TCACAGG 29
QLO6CFwd CCTGTCCTGT GAAGGAAS CTGCAGTAC

GTTGGAAAACTTC 30 QLO6C_ Rev
designeghggh potisaurierstaBritte tirediorrsloniasoiared\by a unique Ndel

s PSAESORE B RGES0R S50 FU7 N, g

primerlihelddddEvwoystdpecadens touhakensira\ndg b—térh&neﬂ}mgs Ghae i;tfe()fﬂorated and a

%ﬁé_&é?rect .ed Muit ag t frombgtrat ene Each
unique

eSO PP RS RiR v bOt g0 LR pebduct was
generaf&i' | ¥RigSpreRtdly I0HRI BB AT-Y al Q terPNRRS The g%deg{‘%ﬁ %él purified

the vector and containing the codon TGC
and ingubgtsd mﬂmabt sohiion dad TOé’@@ yetted foe 5 minates etrooffaonperature to

o 85N 0 S LA e e

was traf8foried ﬁft@bl%hnuﬁmmnﬁp%ﬂt e BHOATOPEIOSE. 2518 Th%qeéurﬁulﬂm
defined in the manufacturer's protocol. The product

plasmig JINA veagsert opf £a5 DA Isequenging e Fenfirm the rcotrepiotgquernce37C
to digest the nethylated, non-nutated parent al DNA

Table 4 'ﬁ’lk%}lﬁcle;m&e P@g#%'ge Fog'%eﬁgmﬂ}@ ez lﬁf és H‘ﬁ‘%"‘%‘ﬁt 0

gtor

ue supe wher e n| C
SEQrﬂmsIOed

Olagoifor MrRE rlepai red. The nutSagedtice 5 plasm d
DA was r@AM}A@r@T@F@;@Wb@GAWﬁGCGTAACA

techniq ldRcaqidEeiggequence.

angbge e daccd
ues to confirm

gEormi
?( 3) (ne Shot cel'l's (|l

ant %@rl&%SI 0]

Ry TR

racterized for

C‘ﬁ}eGTGC

i e

reached

nnnnn
Rg—p

ex pS%@gF ang

approxi mately

%MAE%A@%CUWGCJ@@@@GCAAGAACA
AAGRGAGduced by 1nM | PTG

0nvitr
Were pe

ogenP36GRes hol
| leted at 13, 0C

rGrGAGITGTEHECTTGCAGGCAGESASAGATGT
CTETTAQr 10 minutes, wei ghed

and sto

resuspended in 8 n cglACgAgﬁt@AG%d@ffer

red E87¢¥9d TH

@CGTAA@AGRCLAT@FT’R@C%‘@@CTCCTGCAAC

osphate b H

ggr gr a_m of K?Z I segand %&Tg% %% L M ﬁ?fbﬁi;‘ﬂt?m

g% ntriflug aW éﬁc L d3 5, ( @@CMJ CTiy G@T}@QQCC%@TJ@ACAACTGA

pellets| were then washdsAAGSIAALCCesuspension in 30 ni

a#t cel || di sSNGR€iRen buf|fGGTTPECTTCTCAGTTGTGCACTTGGAGGCAG
CAAAGATGTC

25 A104C Fwd GAATTCCTGTCCTGTGAAGGAATGCAACCAG
AGTACGTTGG

26 A104CRev CCAACGTACTCTGGTTGCATTCCTTCACAGGA
CAGGAATTC

27 N105C Fwd CCTGTGAAGGAAGCCTGCCAGAGTACGTTGG
AAAACTTC

28 N105C Rev GAAGTTTTCCAACGTACTCTGGCAGGCTTCCT
TCACAGG

29 Q106CFwd CCTGTCCTGTGAAGGAAGCCAACTGCAGTAC
GTTGGAAAACTTC

30 Q106C Rev GAAGTTTTCCAACGTACTGCAGTTGGCTTCCT
TCACAGGACAGG




sonication for 1 mnute, followed by centrifugation.
The final cell pellet, inclusion bodies, was stored
W@2009/868007 | ncl usi on bodi es were resuspended i NPGI/IE2008/083589
solubilization buffer (0.2 Tris pH 9, 7M guani di ne
hydr ochl ori de) per gram of 'tells. Sul phot ol ysi S
ents (0.16 grans sodiumsulfite, 0.08

[01511potlgs‘§pﬂ QléPr serxed ap@ terpplatenfosrpreducing amﬁé*? GHsteine
muteln‘;'.l Wfth thg' uﬂ&ﬁjfaﬂgé@ @H[Q ﬂfe%‘?éﬂ‘ggl{lggéfe\'s/fé éﬁggﬁ{gt S{t&‘gég?fl% . Each

nper at ours.
cysteummmﬁemhm maienseg thy mgMKdlédn@amnmrs;baﬂﬁqoﬁiﬁﬂméIﬂﬁIyZG
nm nut es avi ng sql ubili ze es. The
OPPOSWer?&fPﬁ@% @ﬁﬁ%%ﬁt% PRtatiRg, ?Q%sqmgff %e IpePIRezte the

desue@é&%{eﬁﬁ' RBtaGoh. U8l FHidteihe Iﬁﬁ’nér§9§eat n}?}lla ﬁﬁ%eﬂﬁ'(lgﬁ;l) ﬁgﬁnutelns.

columm was equilibrated wth colu
A mutzﬁm glaamdohon@lmygl staggsdred nidky W%gqnelra’zechmsm ¢tcting patasetsrs and

conditipp i 3 e iy rifRiaf abp plachipd ealsa wih Danb,
endomib?e%;@for‘l AP aBi kD dfeithe BRMUYIASH ©ién Phthhle®pRRA(D BIHE 9

46 SDS gel el ectrophoresis. Fractions containing the
templay Sbe Ppnlspeic DOy 2a ransiomadinio Xorloue sersremmastent cell
where ZICFGC utF u‘f%ﬁ_@c} flggrﬁgl \!Va'e 9%)%%%& g%g?mé 9%1 m?c?) @NA was
analysddeagoerdaig togtanidie seipdnoing w@ﬁnqﬁeh td ashfipn thé l:ch‘réwhétjheﬁtlw

subjected to dialysis into 4.5L 3nM NaH2PO4, 7nMV

Na2HPO4, 2mM KCI, 120mM._NaCl . Dialysis was continued

for 3-4 days vvlth fresﬁW&E%hange at least 3

times. The dial yzed rraterl al was then filtered

through an 0.Rgokinih&it Bjfteldith &PURAcAfust ed to 5

with acetic acid. The column was equi librated with

10CV of Buffer 1 (25mM Ammoni um Acetate pH5) foll owed
[0152] by EaLleoStm RED (gztea‘ihOé aellst (Gnvigemenp mﬁﬂmd(wme protein

ost ction
R S R Yo Bt B s oA o 00 P2 g O
reached Qﬂprﬁkmﬂa{él@ %4Bingl-induded b REMIBIT @ (18 0itfog £8 hsurs at 37°C. One
Pr oduct cont ai ni ngqfractl ons were paool ed and dil uted

liter 0f?§5€11$ Wets peBgied @f 100%pm %rwim%teéﬂyelgmdean&rsmr At WAC. The
fonen A STRLAGEARICH, O £, RUB15E L BRATE M Ehpige b o

7.3, 0.19% Tiritod XA00, mM EDTHS) pef gtanouf celis pnd sorseated 0B frhimutewith 1

i L 0 B Sk A 0 18 e
The ceﬁ&b@ﬂ&ﬁ ware ﬁ@ﬁi vv@sﬁ@d@b@bﬁ E@Qé}ﬁﬁﬁloﬁ th §@Qf( ©f gélf J@fupﬁon buffer, by

k fractions (0.5 each) were collected and
somca@m f@g A eainbig, fobloyved by cglumf@agon ﬂhesﬁr@bglgmllet inclusion bodies,

was sto&ef &t 5@%“&‘]: clusion ebsl?){ggcatﬁ g%eg%%%gﬁtp%}@edg glél r&%@thbl?_r%aﬁ%ﬂbgﬁer (0.2M
Tris pHiB AMpusnidiié lacRYridE)gyRkdm 3f &llse SHPR6tofyis r&@éh%l (086
Gyl ation and Purification [0153] A protocol

grams &dﬂwswé'ﬁ% &-QBoerpmqyptagsiam tga @.mé g@@h@%ﬁqﬂishyeqe@ddws@nd

t
o B By PR OSEL bt 20, PEBIEIRA DR
were tl&nlremewd B.B/Zédﬁmthg:i‘tﬂmya{ Bbjopes ft}tl,’Z@nﬁmgtey d:@lviﬂgEdohibiﬂiiz:éd inclusion

lve Kt ar er eutics
bodies. ‘ﬂle 1nc‘ius¥0n bodies were ona SupgrdeyéOO size exclusion column (Akta)

—

contai T1

—]
l‘

to isolate the protein. The column was equilibrated with 2 column volume (CV) of 6M
guanidine hydrochloride/PBS pH 7 at a flow rate of Iml/min and the protein was eluted in
1.5CV. Peak fractions (1.5 ml each) were collected and screened by 12% or 4-20% Bis-Tris-



2-fold nolar excess of nPEG MAL 22kD reagent was added

to 60M of protein dissolved in reaction buffer, O 1M
WORiIBY/0pdt6. After 0.5 hour at room t enper at ur ePCT/182008/083589

reaction was term nated WI%h 2-fold nol ar excess of

cystei ne over nPEG MAL 22k (Figure 1). PEGyl ated

protein was_ purified away from unreacted nPEG MAL 22kD

SDS gelqelesieanbaranist Aractipns eontehing the protedmpeesgpqoled ard  final
concen‘f%ﬁ&ﬁ % S EYIFT %?s %ﬁﬁ:ﬁ%‘o P{Z)%gl'fcteatﬂg hf nfol& Ju]\‘ég g‘allowlng

romat ogr ap reac 0N T XTUT 68 Wer a A
a 2 hourdn&fibatign ata'oMnrtemﬁeraﬁlte oire mistirevgs dilatddbixnsith water and subjected

o diatpls it SERea TP ANt b Rt 2 QYo Bifysis was

contlnlll\éﬁsfor Pl Hiyk Rithanes bgffelcﬁﬁhgé fyeRt s ‘ﬁ'fhe@t Tl?e (99[9!2&1 fhaterial was

eaCh wash. The sanples were el uted
then ﬁkt@ml ﬂlrm@eem ®Pumider amdkthe pHiwas adju%ed)toﬁmltbfacemc@wlm he

cotunit NS el it HEV,GF BRPRC Lot APirorig e pif fottowea

by a 20308S¥Kbient 310094 BifkG B @5 Ant@dainBA e&t8iep 531 MINAC]) post
Becknman HPLC system Gol d. The sanples were resolved

injectiQps Eﬁgké‘?raph@wﬁaﬁt 18l gghy wre@cpogacrtbdl and ptaved by 13%ABI)20% Bis-

a . /mn r
Tris-STIE Bl lodREASeE B bonlPhie GorhihsofPrl e ATl gy o
Buffer4s (R9% T3 A5 whters ThOpra@eh velseldn Mﬁﬁt@gﬂaphédlﬁn CERevakeHhase-
protein. Fractioqns containing the product were poal ed

HPLC &%@Wﬁmﬁ@é -U5I0AG el lgopaatl flo el mlgnimeyite the

r 0] 0
follow‘n dJr!c))é(I . 10 %&W%{r %Eifalﬁ ﬁ rT1f ?h] 1 Baﬁg{n}l/ﬁsl?% gradlgn‘lc tr? 40% Buffer
B (0. l%l T A/ A{3¥)p §6 minite geddiad tmﬁ@%r&tffeo Bs afid$ nnhnﬁe @Eﬁyémt(e 00%

Buffer% %&;k grlag}oalg ggrtﬂgr@ﬁ)g?ega ?:3 am o asgrle:(e::i Y @ or 4-20% Bis-

Tris-SIPS lgkf d16@tdpRBreXis eﬂ’l@&lﬁ 8dntdl E@lfﬁfcﬁgﬁ \lvélt%r&& %B@fh%d resuspended
nmutei ns I\/Uteln PEGyl ated (ng, PEGylated (ngy, %

in 0. 1NRMIBY pHy6.1 firtainalyyis fanch agspyd. LARA ND ND ND T28C 0. 267
0.064 24.0 S36C 0.392 0.057 14.5 K37C 0.264 0.011

4.2 N38C 0.387 0.083 C 0.213 0.010 4.7
NLO5C 0.289 0.044 15, 2%’6@? 125 0.023 18. 4
Average 0.176 0.042 14.6 EXAWVPLE 4 BiaCore |L-4
Recept or SiteSpedfid€sateine PEGylation and Purification

[0153] A protocol was established to PEGylate the cysteine containing IL4 RA muteins
via a stable thioether linkage between the sulfhydryl of the protein and the maleimide group
of a linear 22kD methoxy-polyethylene glycol-maleimide derivative (Nektar Therapeutics). A
2-fold molar excess of mPEG-MAL 22kD reagent was added to 60uM of protein dissolved in
reaction buffer, 0.1M MES, pH 6. After 0.5 hour at room temperature, the reaction was
terminated with 2-fold molar excess of cysteine over mPEG-MAL 22kD (Figure 1).
PEGylated protein was purified away from unreacted mPEG-MAL 22kD (quenched with
cysteine) and unreacted IL.4 RA cysteine mutein by cation exchange and size exclusion
chromatography. Crude reaction mixtures were applied to Vivapure Mini S cation exchange
columns (Vivascience) equilibrated with 0.4mL of 0.1M MES, pH 6. The columns were
washed twice with 0.4mL of 0.1M MES, pH 6 followed by centrifugation at 2,000 x g after

each wash. The samples were eluted by centrifugation from the column with 0.4mL of 0.6M



[0154] IL-4 receptor was inmmobilized on a Bl Acore CMb

research grade sensor chip through am ne coupling.
wab@ometnsdr surface was activated with an EDC/ NEBUS2008/083589

pul se. IL-4 receptor was dissolved in 10mM acet ate

buf f er (pH50) and i nj ect into flowell 2 foll owed

m ul se of OM et hanol am ne-HCL to deactivate the
NaCl/G pfifﬁeTherﬁrﬂfBH slutions gyere kopded gnde a TiSKeGEL @S WXL

LB IO L PISELD AR R ERLATELLL S e S
were rmb(tdmlnge\rmmsphdté Beﬁ’eled Salind ([3ilBeccCaPBISY adobilk lpﬂ% ata ﬂow

n oni sts .were ut ed | BS- EP ru ni ng buff
rate O@Wi{?fﬁ%?% BYn-ate flﬁ%(&gmr ) WSiHe P%ifeéte Eegalﬁﬁtﬁ‘ébﬁé 12%
Bls-TrﬁDSbg

| L:Au [
B0e 2y A9Eho B Rl 1 R FPARREE B 0
were poolei/lagi yonasatrated nsing fih wtram&mmanas deyideqMBllipoee) PEX

09/,065 07 /USZOOS‘yO&&;@&ZQ1r ﬁ@.grﬂéfﬁr to nex

S U orgualysts;agd i ifro assays.

Final d@ﬁcamaﬂbns(%ﬂhem@ﬁae@@f&emg%&tae@érﬁﬂxédw a0 acid analy51s
candi dat e based on direct binding kinetics (Table 5).

Final ypglds ane depigtodh in deblstr uct s | L4- RE- A104C, | L4- RE- N105C,

les

manu

and | L4- RE- QLO6C al |

yield

ed di ssoci ati on

constants

5@@@ ' ion Assa
Table? !Eﬂ:fﬁ Né'ro [ e@%‘g{:f%%&ﬂﬁisj&&l#bﬁ%el l's to d
erf t\\%g's us Ol*liggyl‘éé{'); ot i”’lL Pgr%'ﬁt&ﬂgngam agcfh&f‘i"@ry
| activity of ||-4RE hol ect 2l s aesav TE-1
cell4Rder el cul t ur B® for 2-4 days NR 96 well pl aldy
(1xT284 we| 100 02670l urme)| i n RPMD64 10% serum M.0h or
wit®3a@d I1Lt4 or 103923 and |l L- 4RE0.067 ecul es. GV CEF
traasTent was usexkeas a positivepgont rol . [ Twenty-F our
hougsgd®ef of e The Jgznal T eadi Ng, 0.683 91 A amar BIgiE4(10%
\A,,olAhOyﬁ@S il ded I Cn et |. Fi ub)qfﬁr?\uuic, nll\fg? 4'7
NI Ol Concoms ”. o “25/1'*’ T2 A S
Q1966 dbee 11025 on ofl t he pQrQZﬁ date ||-4RF18.4
| nofEerages | A sum®sk?®  of tlhe TF-9.0#2 oassay resul4.6 for

IL-4 and IL-13 inhibition are shown in Table 6.
i ndi cate that constructs |L4-RE-K37C,

Resul ts

| L4- RE- N38C and | L4- RE
| C50 val ues to that of

‘r‘mnst r at ed

I'n the presence of

conpar abl e
IL-4

or IL-13. Table 6: PEG I|L4RE Bl Acore binding assay and

bi oactivity ewihQeid HndHeckhioy Bihdilg A¥igi NS ver sus
ILARA in TF-1 cell proli feratl on assays. Miutein

Affinit TFI/L4 MTF-1/1L,-1
o141, 2 esptpmesiimagiiote ¢ BLiers 6MArcoeaseh arage gor chip

throug](ﬂ arhine c;bu%ﬁﬂ'g Irné (%eﬁﬁ{ Qrfack Wwhs BEivEA&Cwith 89 EDERES S 114
receptor was dlssolved in IOmM acetate buffer (pH 5.0) and injected into flowcell 2 followed
by a pulse of 1.0M ethanolamine-HCL to deactivate the surface. The immobilization level for
the receptor was ~300RU. Flowcell 1 was also activated without a ligand to function as a
blank. The Biacore Wizard was used to perform kinetics analysis. Candidate ILARE
antagonists were diluted in HBS-EP (running buffer) and injected at 30ul/minute flow rate
for 3 minutes and a dissociation time of 15 minutes. Regeneration of the chip was

performed by two 30 second injections of 10mM Glycine pH2.5 (flow 100ul/min) to baseline



| L4- RE-S36C 1.15 1.20 + 0.02 n=2 1.21+0(n=1)
| L4- RE-K37C 0.74 0.82 + 0.01 (n=2 1.22 +0.58 (n=2)
WO bopoBRESONB8C 0. 77 0.70 + 0.18 (n7-2) 1.24 +0.58CT/NsSRYP8/083589
| L4- RE- ALO4C 0.56 0.55 + 0,10 (n=2) 1.34+1.21 (n=2)
| L4- RE- N105C 0.59 2.26 + 0.20 n=2 2.11 +0(n= |)
| L4- RE- Q106C 0.52 2.44 + 0,68 _(n=2) + 0(n=1)
prior t®peyd A ee A trergoneemigion 8?5%9D15§9°1E§(%WPBES%MFGKD}§{PWGS were
I |
calculaﬁgg f%II: ésag:hlocf]gﬁ %hgeﬁlghsrélﬁ r%rgiﬂn[egﬁﬁﬁhmg%&fcg l('Ei ?f Sl’gég?lgs show
construdts BL4\AB.E-AH)4@ IIaW—ﬂE&Nﬂ 65IC aoid Ihd+ Rig-Q 106€RH yielded dissociation
e t. Peripheral blood nononuclear cells
conSta{‘)@%ﬁE&&\%gﬁg i sol ated from peripheral blood and sone
were treated with PHA for 4 days to induce T cell
bl ast formation. PBMCs pseA®MIFMlise treated wth
anti-CD40 to activate B cell activity and used
i medi ately. The cells were seeded in 96-well|l plates
(105 cells per wef{l)Cellpyliferagion Assaxts and B cel |l s
preparations were stinulated for 3 days with [1L-4 (10
ng/ t f (oW
015510 e PR S Mopb el L SHEGLY "D 053 s or 113 (5
ng/ml, @f41t6rnM) atas asedhtprasshissitheifondtioaal amstgoRBtit activityaff IL-4RE

motecf B R SR A8 e P B Bl ™
(1x1 04R@e$1u 6P voRehS3h RPMIAL 1084 Eerﬁx%%'ih%ﬁ%ﬂmmtﬁ BEHS13 and IL-4RE

ermnstrated an 1C50 less than 5-fold greater than
moleculhsit GM QSF- tagtmenty wisotsad s amamjnvc ebhtrels skwyenty-fani lours before

the firgt Sadifpol ChERTmapEYe S B o Crfelf tap, Fffrescence

| s gl fEpac

was deTerﬁﬁﬂléd ahlsae/ts% GRDusifdvh WBAYT.AC- PRE% 2. knlfibity (ﬁ)@lcé'ntﬁtlﬂg 50%
22 + 3.26 (n=16) |L4-RE-K37C 3.73 +

(ICs0) Wﬁsfcz%lm&@e@basm on dogaitration of thepandidge Ik 4?@3 moLecaI@s (fh spnmary

of the ?Hglgl}l?ﬁégg ??sﬁllgcigr I%ME@F) étglfi gﬁ)grza?n% shgwn (’f]a"b@ 6. Results

| ne I CS
indicatSthad icesstfuoth L {- REHKI3T CvHl4eR BN 381 gnd A RE - A BH4C dernghstiged

2 30 rang used he rats re cannul at ed
Compaaﬁ%qﬁ&ﬁgw@?%% t9é]i1"ﬁv‘\’§é Réy i e Prgssnee afathyff er IL-13.
collection. In addition, the rats of intravenous (IV)

Table @owmnum&oe@ﬁmdlag S¢kaPahll HiGITRVRY eVAIuAti6RLE PECHIated
muteids¥erSis L 4RA in TF-1 cell proliferation assays.

Mutein BlIAcore Affinity, | TF-1/IL-4 ICs0,nM | TF-1 /IL-13 ICs,
nM nM

BAY 16-9996 IL-4RA 0.11 0.56 + 0.86 (n=17) | 1.17+ 1.77 (n=6)
IL4A-RE-T28C 0.89 2.35+0.75(0n=2) | 2.87 +0 (n=l)
IL4-RE-S36C 1.15 1.20+0.02 (n=2) | 1.21+0(n=1)
IL4-RE-K37C 0.74 0.82+0.01 (n=2) | 1.224+0.58 (n=2)
IL4-RE-N38C 0.77 0.70 + 0.18 (n=2) | 1.24 +0.58 (n=2)
IL4-RE-A104C 0.56 0.55+0.10 (n=2) | 1.34+1.21 (n=2)
IL4-RE-N105C 0.59 226+020(m=2) |2.11 +0(n=l)
IL4-RE-Q106C 0.52 244 +0.68 (n=2) | 1.95 + 0(n=1)




adm ni stration. [0158] The rats were given either

IL-4RA or a nodified IL-4 nmutein receptor antagoni st
waroovdewes of 1 and 0.5 ng/ kg, respectivel y. Bettrusdos/083589

and SC (subcut aneous) rout ﬁﬁ adm ni stration were

used. The |V dose was giver”by injection directly into

t he WD 2009/ 065007 PCT/ US2008/ 083589 50 i ndwel |ing

fenoral vein catheter. EFAVMBEEIBse was gi ven by

injection into the dorsal thoracic region. Three rats

were used for egg glgs@ 5 ollowing a
singl e bolus inj ectl ?I?SP rS‘lct: ﬁ%sa d sanpl es were
coll ected at predose and at predeterm ned times up to

[0156]1 6 ETHequekifepasive refponse afdwmimanfprigeary oells(@F anttBFq@Ille)stoﬂbgbwas

aso el ol i PIRE R ile b SPhapT bR s leer

cells (P}st) maeﬁﬁbla%dm p@ﬁﬁl@&ﬂlt b186d Bsdhe wbrét%%t@mnh PHA for 4

nodi fied nutein weré quantified with an enz%/ i nked

days te H‘rﬁméérsgf‘dyblamﬁormptom BBM%WIWSO @@e@da@t @9@1@1@40 to
activat@ I%dcegjl ‘zﬁf : on 9 %%Telg %he céﬁF vberi Seﬁ&f%ﬁ 96-well plates (10°

cells pﬁimllba@@k& ﬂ‘aieﬂldalzlisw z&ﬂfﬂ etlis M@atﬁﬁh@ iv%@cdstfiﬂulated for 3 days with
on-c rtmental analysis using WnNonlin
IL-4 ﬂ?’meémg %pgfraﬁ aipreseice il vexyng cglcisﬁrraflpmfam 4R spadequles.

The mbapsﬁﬁoﬁléﬁﬁﬁat% F%%@glgtpg %g Qgg@l&}g F ﬂcm)z& I \g%o used as an

kinetics, dis
indicatmio 96 phaiferaBdANAILE r8sulfs. afdheseassaydenle l;lhgvan MJTebla 7. Réshlts

. .. Hi I d high yield inclusi ody e si on
indicatgifel off £ e com g p el il 555 e B8 areatey han
thatofilgﬂmgﬁ%lﬂp hRadellldssayst ripl e mutein nol ecul es can
made in he Iaboratory by including an IL-4 triple
mJt ein construct utilizing human DNA codons into an
Table Zp FiSprIl4RE bioastivity wxaluationiintBriselk and T-eglh béastipynliferation
assayse. coli. Although small quantities of inclusion
bodi es can be obtained froman IL-4 triple nutein
constMutein usi ng  jhunBreetldGonsM t he TEceltislhst ICs,, nM
BAVelIsrgv6dLLARA Pr 0Clens6 +9.42qh=1®buUg 3,24 1 3W8gnelsyer ved
ILATRAK39EPT essT ort 107 700 2ils @5y 1 P! fi3'188491'2,”776811§5r urt
IL4L183N 8tl/-UIlblll L,UUUI 533,1 +2L‘ (:. k9 +B\9|2F( CoI TS5

el e

ICAGAIOHC o T oo e H AR 0y ::: TS A5 Ry L aal

OO

thls observation is Ilkely due to limted quantities
of human codons in E %gun?g rder to inprove the
process, the E. coli-codon ']721 plasm d was used to
make E. coli-encoded |1L4-RE-T13D with Qui ckChange

(Strategene). BriRaftPharinhedl@AetitssStnidibswas al t ered by
Qui ckChange and suitable prinmers to alter the codons

at Siti | ani.ne 1 &CT) or
[0157] ¢ p‘%“égu ale A gﬂd%‘ﬁleﬁa& WS %ﬁ"gc@qg 8 gfaé%sd%’ﬁref@fﬂ The rats
were cdmMuldted With j@Rea N eln chittider fIlEbbdbasHIt dsllovEbe. adaitionathe rats

coded for IL-4TM (I L4-RE-T13D). nolecules (Table 8).
ofi mtravenous (IV) dose group were cannulated with femoral vein catheters for drug

administration.

[0158]  The rats were given either IL-4RA or a modified IL-4 mutein receptor antagonist at
doses of 1 and 0.5 mg/kg, respectively. Both IV and SC (subcutaneous) routes of

administration were used. The IV dose was given by injection directly into the
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E.coli-codon IL-4TM Pl asm ds SEQ Nane Sequence |ID NO

W@ 2008063001 | - PCT/US2008/083589
at gcacaaat gcgat at caccct gca%gaaat cat caaaaccctgaattctctg
accgaacaga codon 104C

. aaccct gt gcacc actgaccgttaccgacatcttcgctgcttcgaaa. aac
1ndweﬁgl(gaf@g)é>gzggv§g1 c%ﬁg{&égfgbe gC dose S%vas given b)g inj gctlon 191’[0 the dorsal

thoracRASERA! THHAGAR ik GEEPRA ShUIFAEREGR! { ot act ot caccacgaa
aaagacacccgttg

cct gggt gct accgcet cagcagt t ccaccgt cacaaacagcet gat ccgtttcct
[0159]g adzdlpvang gaingle bolus injection (IV or SC), blood samples were collected at

predo AT GHEI9B9LE] 8954001 6198960001 8053001 LEARAELASARS

sampl@Esﬂﬂiglﬁﬁ 3Hiftah J 306 8ABGAEHGH C PRARM0FACRIrGés@PARPPIASed on dry ice
. COl1I -

prior te slgeage #hapRyeyimaiale AL gcaggaaat cat caaaaccct gaattctct g
accgaacagaaaa codon 38C

[0160]C © Sb18L85 BGEIARG HROT I LIRS BRF AL GG @G (6933 I5EF S an
ccgaaaaagaaacc sequence

enzyntetitlgricigimgoh gt ag c gnticllgd gincibglly etazaised ancoatgnasd dgrRetion
aeccgft gcct gggt gc o . .

reagentse cgﬁ%‘ %%ge%&?r@% o et Hicatiom fen tus @stpy PastQan/glet

Pharmd6SG & Ap&Aafletlrd % re derived b non-comgartmental analysis using

- gtet %gct ggt ct gaacagct gcccgg}{ {aaagaagct aaccagt ctaccetyg
WinNe ansightyddawyg4in view, CA). Of particular interest is the assessment of

t gaa cat cat ggacgaaa actctaaatgctcttcttaataa 36 E
absorpggg pnd elimination Xie 193, s%rél)l%m%n volumes Wetllt as the amount a%sorbed.
at gcacaaat gcgat at caccct gcaggaa. at cat caaagacct gaattctct

gaccgaacagaaaacC COJOEXAMPLE 8
ct gt gcaccgaact gaccgt t accgacat ctt cgct gct t cgaaat gcaccacc
gaaaaagaaaccttctg_ T13D N38C .
ccgt gct get accgt t cEerobrencgded Ik Muteincacgaaaaagacacccg
ttgcct gggt gct accge  sequence
[0161]: Z aqgfgﬁcct %Pléiggﬁagtg%%gﬁﬁﬁﬁ%%h%&f edibdstont HARAS Afreliggaccy
manufaqiering apalaty agd cgss cly s beeaghawo thed dc-dgtipleanateinggeleesled ¢an be
.cct ggaacgt ¢t gaa caf cat ggacgaaaaagact ct aaat gct ct t
made i SBBG7RreE bE HBina R oR MRS S sonpoputizapg uman DNA
codonsAiaf) GCApptdptateysbamddRt e SHbACHRSERERMNGA IPAAY IR 3mall
gttggctgctgccaccgec plasmd

quantitiesod anphusiert besdiescan de obtained dnye en &i-4dtiplgguuteint ayasfoupy using

t ] . ol - .
human| b, SRIZEIT ARG AT Mobhs R S3bbt Joaveg by ghiba pssion
of an TL4ctaiph magadonsired akiag hainan codons can be toxic to E.coli cells causing

. tttttgaaaaa tt.tct gt aat gaaggagaaaact caccgaggcagttcca
lysis, rg glﬁé%\g ggeigsg%ftl ‘@}P%?’é BO(%E%d rl,t%out being llmltgd ‘?ogcertgin theories,

this obgér%tﬂﬁﬂ?iik@l? Qe E&MS@Q@%&@%&%@%&&% L6 O 850

. aaaaat aaggt t at caagt gag
improvedbe piogesy; the dyadit aeah (c-giAyplgsmidygasased goinhké Fealitencdded

14-RE T 30 Stk RS ene] CHPEa L s plgewid vesalict by

Quick CHan@é Bt §13ABIGMINGS RPAHeR the codons at either position alanine 104 (codon
gcgat cgct gt t aqaaggacaat t acaaacaggaat cgaat gcaaccggcgcag

GCT) QAapregine ¢ 8 feagont’d@rto a cysteine (codon TGC). Two E.coli-codon IL4-RE-
T13D plasmids were made that coded for IL-4TM (IL4-RE-T13D) molecules (Table 8).




Table g

aatattttcacct gaat caggatattcttetaatacctggaatgctgttttccc
ggggat cgcagt ggt gagt aaccat gc
wat@anemgyagt acggat aaaat gct t gat ggt cggaagaggcat BEBRUSIOL083589

cagccagtttagt ct gaccatctca
t ct gt aacat cat t ggcaacgct acc
gcttcccat acaat cgat a

atl-galbgedoancHg4TVERlaseddst t at cgcgageccat tt at acccat at aa

catc
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atc {
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b 10ehaRs &b Elchbiiddns £doBadl daictie CGh SRbh B8

Qacgtctgaaaac

ttgctggect
gt aaccgt at t| aGfs5hd L 9RAELAAG M tcttct

tacctgcttygceycageccgdactgatcgagcygcagt gagt cagt gagegaggaage
ggaagagcgcct gat gcggt
attttctccttacgcatctgtgecggtatttcacaccgcaat ggtgcactctcag
t acaat ct gct ct gat gccgcat agtt aa

gccagt at acact ccgct at cgct acgt gact gggt cat ggct gcgeccccgaca
cccgccaacacccgcet gacgcegce

cct gacgggctt gt ct gct cccggceat ccgcett acagacaagcet gt gaccgt ct
ccgggagct gcat gt gt cagaggt t

tt caccgt cat caccgaaacgcgcgaggcagct gcggt aaagct cat cagegt g
gt cgt gaagcgat t cacagat gt c
tgcctgttcatccgegtccagetcgttgagtttctccagaagegttaatgtctg
gctt ct gat aaagcgggccat gt t aag
ggcggttttttcctgtttggt cact gat gcct ccgt gt aagggggatttctgtt
cat gggggt aat gat accgat gaaacga

gagaggat gct cacgat acgggt t act gat gat gaacat gcccggtt act ggaa
cgt t gt gagggt aaacaact ggcg

gt at ggat gcggcgggaccagagaaaaat cact cagggt caat gccagcgct ca
t gagcccgaagt ggcgagccc

gat ctt ccccat cggt gat gt cggcgat at aggcgccagcaaccgcacct gt gg
cgccggt gat gccggccacgat g

cgt ccggcgt agaggat cgagat ccatttacgtt gacaccat cgaat ggt gcaa
aacctttcgcggt at ggcat gat ag
cgcccggaagagagt caat t cagggt ggt gaat gt gaaaccagt aacgtt at ac
gat gt cgcagagt at gccggt gt c
tcttatcagaccgtttcccgegt ggt gaaccaggccagccacgttt ct gcgaaa
acgcgggaaaaagt ggaagcggc

gat ggcggagct gaatt acatt cccaaccgcgt ggcacaacaact ggcgggcaa
acagtcgttgctgattggcgttge

cacct ccagt ct ggccct gcacgcgcecgt cgcaaat t gt cgcggegat t aaat
t cgcgccgat caact gggt gccag

cgt ggt ggt gt cgat ggt agaacgaagcggcgt cgaagcct gt aaagcggeggat
gcacaat cttctcgcgcaacgcg

t cagt gggct gat cat t aact at ccgct ggat gaccaggat gccat t gct gt gg
aagct gcctgcact aat gtt ccggceg
ftatttcttgatgtctctgaccagacacccat caacagtattattttctcccat

R .



ggct ggcat aaat at ct cact cgcaat caaat t cagccgat agcggaacgggaa
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t gccat gt ccgg
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fﬁ@ﬁg%ﬁaégat‘tgrﬁéﬁcw ACRCSRcsaBEs §oppadCRiEicaTgetaigecatgatag

g g%ﬂ‘f“&ﬁ"aaﬁ%?ﬁa?ﬁa‘tgfc%%ga&“gwggtg‘c
EL«C Lod. tsguou‘l.

smcca ccac
1 ftgglé C; acgc;tgacgﬂi i

gg@g g cgldaat u,gu 'ga i ~_th %
C BB a gt- tc
Y&gt@gglt@at&attﬁ&atﬁcg a%ac%%gg Eﬂttg%tgt a@:tg]; gcht %ttccggcg
Btatttct@ & Sctctpdoidgachiccatcasdgat@ditccchipdagdodfladadAct o bhtegage
iatstziztodcntisggicastagiadatigdecigttagegb BB cattaapuct B@csBeangtgcatetggct
AsGiserptRatgctepetgecaatcaaaticagecgatageggaacgggaaggegactggagtgecatgtecgg
ttttcaacaaaccatgcaaatgetgaatgagggocatcgticccactgegatgetggttgecaacgatcagatggegetg
ggcegceaatgegegcecattaccgagtecggectgegegttggtgcggatatcteggtagtggeatacgacgataccga
agacagctcatgttatatcccgecgttaaccaccatcaaacaggattitcgectgetggggcaaaccagegtggaccge
tigetgeaactetetcagggccaggeggtgaagggcaatcagetgttgeeegtetcactggtgaaaagaaaaaccace
ctggetegagaaatcataaaaaatttatitgctitgtsagcggataacaattataatagaticaattgtgageggataacaat
ttcacacatctagaaataattttatitaactttaagaaggagatatacatatgcacaaatgegatatcaccctgeaggaaat
catcaaagacctgaattcictgaccgaacagaaaaccetgtgeaccgaactgaccegttacegacatcttcgetgeticg
aaatgcaccaccgaaaaagaaaccttctgecgtgetgetacegtictgegteagttctactctcaccacgaaaaagaca
ceegttgeetgggtactaccgetcageagticcaccgtcacaaacagetgatecgtitectgaaacgtetggaccgtaa
cetgtgggstetggctggtetgaacagetgeceggttaaagaagetaaccagtctaccetggaaaacttcetggaacg
tctgaaaaccatcatggacgaaaaagactctaaatgcetcticttaataaggatceggetgctaacaaagecegaaagg
aagctgag
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[0164] To conpensate for this loss of activity an
addi tional T13D nutation was included onto the
wo 20040880088 8C usi ng Qui kChange, appropri ate prPEEUS2008/083589
and the E. coli-codon N3 85 plasm d. This T13D
nmut ati on has previously be A shown to increase bi ndi ng
affinity to the I|L-4Ra Esee U S Pat. No. 6,028, 176,
i ncor porated herein by ddc®). As shown in Figure
3, PEGyl ated T13D N38C with 40kDa branched PEG has
equal Bl Acore a t 4 -
(R121D/ Y124D), a%é?ﬁ%%h%aﬁgmg%ﬁyat ely predict
the cell-based assay since PEGylation affects the
[0162] on-WhereIloft TH-N3RPEGQy [a4dM1A1.04TNs RBGytaddesith hmaleimidePEG (20

kDa lifot Fo8Tee Doy orneO el dlaad iR EBEYNEERE Povierik afpa
linear fFdrd NdN&B Dwivtdr NOIK [ ali0asieen il RS NRSHAY oraGOFY ithe/activity

as |L-4DM [0165] Simlar results were observed i'n a
decreaggsisigaifjcantly sihen assapgd using thh B Agers agethdrb [TEF- bredbhasefl mssay or

. | ] ect a P i sQl ated. PBMCs were
primary s oL BiTpt 8RS Ry Fe A e SHogrsetons
PCT/ US2008/ 083589 54 PHA-P, and these "blasts" were
[0163]t heddditehllypit wak ebseseqtythatBhapbsitioveievhiok tHeaideitiohal cySteine is
days with IL-4 plus.one of 12 dilutions of |IL-4TM .
placed {gPOstghiy it Ahorhn fbler S Cuiterb LAAC Logpes abmytA-ld actidy more
t : t : wer e harvested and DNA
mmp?ﬁg?%dr??g%g?i?gé%&llﬁisﬁdi ne was quantified on a
b-counter. Table 10 denonstrates the | oss of potency
Table Qi GompEBpnaifiactivities of He- 4DV to PEGykited ALptMNncy gai ned
from PEGyl ating at 38C conpared to 104C. Table 10
Molec@andi dat e | C5ALA®BY o | nhi bi ti oR3§B4GB i ncr ease i mO4CSHIB

CytokinaMsay NM) (k-@l at i veli-23 | L; 4DW.-4 104C HOB 8. 0+2L0¥ IL-13
171.4 7.4 104C 30L 4.93+0/79 135.7/ 4.6 38Q 40B

EC50 2vefiz¢0.|9.3865. 7 2]3.23T13D #0B8 3. 28+1.1428 - 38. H4%8. 1 12.1

EC50 §id3&y 0.|0127$0.0218 | 108. =08 67.32 | b411DVI.19 Oxd11H @73 14=5 | 455 n=6
-22.1 1 [01661 Studies were also dpne in priimry B

>95%cells. |[Simlarly| whole blood from5 donors| was

inhibitioplave ct|eZh.@nd PBIMTS4 i sol af éd0 PBMCs52%ere i %cwnat ed f 060

h

>95%3 days W th nouse anti- human CD40} |L-4, and one of
inhibitidd st | Ut 14hs n5f | 106 ThE1L589.6 0mpGund72 | A=1 he2d.ash=51B 545 n=5

hours, 3Hthym dine was added to the culture. Cells
were harvested and DNA that incorporated 3H thym di ne

(0164150 e msi et for This bes o) o B5g gn adaiional T13D mutation was included
onto the IL-4TM-N38C using QuikChange, appropriate primers, and the E.coli-codon N38C
plasmid. This T13D mutation has previously been shown to increase binding affinity to the
IL-4Ra (see U.S. Pat. No. 6,028,176, incorporated herein by reference). As shown in Figure
3, PEGylated T13D-N38C with 40kDa branched PEG has equal BIAcore as the unPEGylated
IL-4DM (R121D/Y124D), but the data cannot accurately predict the cell-based assay since
PEGylation affects the on-rate of all PEGylated IL-4TM molecules. It is the off-rate that is
generally potency-determining in a bioassay. Using the TF-1 cell-based assay, PEGylated
T13D-N38C with 40kDa branched PEG has equal activity as IL-4DM.

[0165]  Similar results were observed in a primary T cell assay. In this assay whole blood
from 10 donors was collected and PBMCs isolated. PBMCs were incubated for 4 days with



55 Table 11 Candidate |1 C50 >95% | nhi bition Fold
increase in 1C50 (nM (nM (relative to IL-4DM) 104C
W@ BIAes042+6. 28 -335.6 11.3 104C 30L 13. 0+5. 21PpAHRSB08/083589
7.6 38C 40B 6.85+2.21 -96.4 4.0 T13D 40B 2. 43+1. 07
-22.1 1.4 T13D 0.5+0.143 -/7.14 0.3 1L-4DM 1. 71+0. 64

-25.7 1 [0167] Again the inprovenment of PEGyl ation at
PHA-R,igad fhsse pblasts ? weredbenused éortr%e pysay-Batts weessineyhsited fas 3 days
ith 1108 i &1 i )
with ISAYHGR 32 o R TS MR EaGHaRia, Th e b AR ¥
thymidies pes 8dded ity theamitprr €dllt wedelhatioMe( Rh@ DI A 124 Bcorporated 3H-
. MPLE 10 I nproving the Refqlding Yields of an i
thyfm‘%@ Wps quapsified on i m%nt%lgg}ﬁeﬁﬂ%&fﬁ%mqt%ﬁ Rl05 0f Ratongy) with
PEGylaf68 add¥he dmplovem¥aiifipBRnEF shifllrrbM BEGy IR £138
ysequenceeatzeivteher 1pI(I))si tni %% 38C or 1}%%’0. r%t'ﬁﬁs gdCé)mparedto
104C.cyst ei ne reduces the efficiently of refolding |IL-4TM
frominclusion bodies. The addition of glutathione to
Tableflpe IL-4TMrefold buffer optimzing the yield of
-4TM refolding while still preserving the ability of
38C or| 104C to be|PEGyl at ed by mal el m de- 11 nked PEG
Can&}g%gf:g dC50n addi t | orP2% Igtditing | dlold Akchdassnim OS50t he

oMy xture, |t@adfe is a tiErdapendEbapMy
refoldlng to opti ze the vields of 1L-4TM for

104CPESH | af igm.+ Nxi m redi-grptein refolgling yields are

amait ok ad By o+ ha L Acaora L On6-6—t-he—hpd-1aHm
o A AY ) N L] TN ~

A6 y—t+-he—-Ppl . .
104C¢ 39lol d| g9+ @179 i s| aekdiseked, the|] @b of the refold

SOLUTTPIL. 1S TOWEr g0 W tIT am acr g to o prHwhere
38CA0B¢ o he2 DXt @ax i on| ctdrd stries af €ho | onger

TELCIE OW.PH|T S |'n'l’ﬂ|a|ne niitl T-4TM 135
Tl3[5é‘§j§tej%\%§#[ ei n'Ndaé‘?%EG at a 1%1‘ neutral pH where

he cyptei hei o ond forng. 169] References
T13I\§An 200 Grpery 'P O'% [0170] 1 Ying
IL4-BM M | Huotier 0.714. | Baakans, C.J.| Qorrigan, R Pfister,

PN |

Bl Do I L L Y L,
G IVETIZ, IVl Lal CIIT, L. O. NUUTTTSOTT, O\ DOT 1T arrc

A B. Kay. 1997. Expression of IL-4 and IL-5 nRNA and
protein product by CD4+ and CD8+ T cells, eosinophils,

[0166]andcStudiss wesd diso ddhe iR pERGR} Bleell. OSiGiiRSly ORhalk BRIAMF@AS donors
topi ¢ and nonatopic (intrinsic) asthmatics. J

was co?lﬁﬁgqg and PBMK s 1sajatgd. 's were incubated for 3 days with mouse anti-

human CDA40, IL-4, and one of 12 dilutions of IL-4TM test compound. In the last 18 hours,

3H-thymidine was added to the culture. Cells were harvested and DNA that incorporated 3H-

thymidine was quantified on a b-counter (Table 11).




[0171] 2. Huang, S. K, H Q X ao, J. Kleine-Tebbe, G
Paciotti, D.G Marsh, L.M Lichtenstein and M C. Liu.
wda2®8/063007 13 expression at the sites of all er gear/US2008/083589
challenge in patients w t%sasthma J I mmunol . 155:
2688-2694. [0172] 3. Zhu, RJ. Homer, Z. Wang, Q
Chen, G P. Geba, J. Wang, Y. Zhang and J.A €HEias.
Tableidgg py nonary expreSS| on of interl eukl n-13 causes

et o, e us ypersecret p DUUCpI trettat

fi bros|s, @dwysi ol o | C 3B IHIRitibh €. 1&9éa§éirﬂlcso4

flidate t. 103:| 77
aEIende?mnWR J. & &hﬂ%ﬁs and C. (?fagl sztg\[/lvskl

10%@}9{ B SO0 wﬁffio{ﬁfﬁ _ -8R |nn|g Itls rWay

anpmt 0 e ln a nouse

lop0del. pf 1RetiwE P867 4095. [0174] 5.

[POPN N R YT \ M a T L N_NMOLECULAR

ATTIT UWIN \-I-\IU\I
386 . G8Br AE1ey &9Bans, New York4.ON. Y., 1995,

FO+75] A—Sequence—Ht st 170 —s—at-tached—etectronteca 34
Tlh@r@ﬁj h &ﬁ@liu]pﬁaa%gd ~%2a the Electrbhic Filing

St E T TS Patent| ang_Trademar K
T1gPs i ce %ﬂ Ja]é%ts of the ééauence Li sting

nl—l AUS.” AERO 210 QF LST txt" - 32

LA n:orp iqtde@i“ eIr ei r25b7y referen The file detalls
L _appearlas

Ki | obyt es The Sequence Li sting, " AEROL210
A4SEQLI ST. txt, " vvas created on Novenber 14, 2007 and

a5 P SR oy S S

positioabmse)bemaphsewelil bs theliindredsed ongigvilat pstendyhdftthe T13D and the T13D
nodi fi cati ons and variations_are enconpassed wthin

40B cclnﬁgu%tﬁnr??p@té‘f?ély copppedde LAPM R/ ¥4 24128 cor di ngl Y,

the invention is [imted only by the foll ow ng clains.

WO 2009/ 065007 PCT/ US2RRANIBBESR) 57 What is clained

is: 1. Anodified IL-4 nutein receptor antagoni st

coupled to a non-protein polyner at an am no acid

r esi dudmprovyiogith¢ Befodding 3Gelds pf ag L-4/Dl4-13 10bijbited6 of

I'L-4, wherein the amno aci ds at positions 13, 121

andy 12 3BHER; i chds .
[0168] gLn u’ﬁ%[er e accg)srjélﬂl OvI\1/| atey e}; sEe“?ne rtys}*laﬁ‘?%f Ehgl%mem
sequemb et @ther pbositioro38 oot (MO‘] Tlge b&dire}’stelﬁe pduystthy éﬁl&&nﬂy of

gl yco ol ypropyl n_gI col . or a pal yoxyal kyl ene
refoldifg K e FputiPr 8o Sofied nt heetdbitofauiiianess Yo ok Blietold
buffer dptiMIBAEIHE yidhE oA N4 PYORI1Bing R XTI %gll%
! era}r)nlno aggl d res?due at os‘lﬁlitn on 3gﬁf %ecseor g%gﬁ;{ﬁﬁsgur
104C tg be'ﬂ’ﬁé})ihtdd by emalé_lnﬂdmhml«mdd’%whcuke dntddjtion i achﬁng
glutathf(gl tﬂ tl?dr{eég%%g Bn %bf?e iisnz; tl;rge g[')e%denc qb et%?dmg to optumze the

yields of IL-4TM for PEGylatlon. Maximized protein refolding yields are monitored by the

BIAcore assay. Once the maximum refolding yield is achieved, the pH of the refold solution
is lowered with an acid to a pH where cysteine oxidation chemistries are no longer efficient.
Low pH is maintained until IL-4TM is reacted with maleimide-PEG at a more neutral pH

where the cysteine-maleimide bond forms.

[0169] References



4. The nodified IL-4 nutein receptor antagoni st of
claiml1l, wherein the non-protein polyner is

w@edogesdoyt ene gl ycol. 5. The nodified | L-4 nutBCTIUS2008/083589
receptor antagoni st of claigp 4, wherein the
pol yet hyl ene glycol is linear. 6. The nodified IL-4
mut ei n_receptor__ant agoni st of claim4, wherein the

[0170)y0] §ret Kinge e M Jilymbert,ils Batkans el Corrigarh R. Rifigtet,i @dMenz, M.
. t . : . PRl
LachiT.8, ROEEREL, BILARPIEA 'KE) 1007 ok AT gua 1.

mRN Arand proeein ptoddictiby @Mrraadé;ﬂ])ilbir Taﬂagoﬁhs;?(hitst al @bgMcélls in
rein the .po] yet hyl ene ycol i.s 40 kD. 9. A

bfonclﬁﬁj?%%wfﬁt%g?& %8%%@11? P%g%‘ﬁ‘ml? dpiigsicy psthmaticio di frmegnol.

158: 3kbo4sputein receptor antagonist of claim1l; and b) a

phar maceutically acceptable carrier. 10. A

phar maceutical conposition conprising: a) the nodified
[0171]) -2 ridbangs ShecHHR.ofiaant Xdeine-Jebls, G Patinits D.GnMarsh) LaM.

: j I t.-able carrier. . 009/ 06500 .
Lichue B BEEHEC CEue YT SEPEIOER SR A s il o Afepzpaptionee in
patients edthpdstimaa Ut Bgemios ] 56f 268526941, wherein the nodified

mut ei n receptor antagoni st binds to the IL-4 receptor

al pha ain wwth a KD of about. 0.1 nMto about 10 M
172500 &g ZnRY- Slommgu - Vave: Qr Chsofi-P1 Gsbm angpJuhang and
1RG0 1008 b oL ko L S0 S0 Bhgtin, mucus
hypersetretiom, subethiebal fibrosigqrhiysibldgithabimotmalities, @idoddtden ptdduetion. J.

) es eof TF-1 cells to IL-4 with an |1 C50 of about
Clin. I%‘fef;‘)gk}/?"t@%é@ ut 10 M about 0.5 nMto about 1 M or
about 1.0 nMto about 100 nM 13. The nodified |IL-4

[0173]Ut £ NHERTLRMOW. R, FIONCET arfdfl C.R. MdRsZew M1 €000 NSS161e 1L.-4
nodified IL-4 nmutein receptor antagonist inhibits the

recepteyrighibfts piswpy nflemsppsion doliwing allergen ¢hallerge in-a mense wiadel of

f nMto about 10 M about 0.5 nMto
%ﬂunaggot”ﬁ%\ﬂ?‘ {){?f?g 80?09]51. O nMto about 100 nM 14. The

nodi fied IL-4 nutein receptor antagonist of claim1,
[0174]wh €. ei Santbireokr(1@BD) €URRENTAROTUCELIINMECERIUDAR BIb1Iagn) Iétin Wiley

i nhi bi proliferative response of human B cells
&Sonf’ggqvi’_y&’ﬁ(’wgfh 1§§5-I C50 of about 0.1 nMto about 10 M

about 0.5 nMto about 1 M or about 1.0 nMto about
[0175]100A B¥uence Listing is attached electronically herewith and uploaded via the

Electronic Filing System of the United States Patent and Trademark Office. The entire
contents of the Sequence Listing are incorporated herein by reference. The file details appear

as follows:
(a) “AERO1210_4SEQLIST.txt” — 32 Kilobytes

The Sequence Listing, “AER01210 4SEQLIST.txt,” was created on November 14, 2007 and
was uploaded on November 14, 2007.

[0176]  Although the invention has been described with reference to the above example, it
will be understood that modifications and variations are encompassed within the spirit and

scope of the invention. Accordingly, the invention is limited only by the following claims.



15. The nodified IL-4 nutein receptor antagonist of
claiml1, wherein the nodified IL-4 nutein receptor
waedageidst i nhibits the proliferative responseCDiS2008/083589
human T cells to IL-4 wth_an IC50 of about 0.1 nMto
about 10 M about 0.5 nMt Tabout 1 M or about 1.0
nMto about 100 nM 16. The nodified IL-4 nutein
What is glagigedis: ant agoni st of claim 1, wherein the nodified
IL-4 nutein receptor antagoni st has a plasna
h ] 0,
Lo Rmode Ll SecBbtol A3kor3bnlEd Kb btk Broulh BBler atan
]a?nlnb' laeldn‘midlid aqbokiﬁeﬂ 2818637, 3% centlos, 06 SRIDM,Stheddin the
aim 18, hem)|f|ed|L4 nutelnreﬁjgtor
a%ﬁl?l&@& §f1t IPP&?O&S d2f 215 3sparfysiagiql hergin thg ggyino acids
aﬁ@ Himb&ed QQcofr&hg to Gz'ilﬁ Hpe hlﬁﬁbfi\rlLt 4 %g QJthé“n HRRALJrbeth

I L-4 receptor agoni st'.
wilymerdk polycthylean gbuph gommpfytﬂny ;gbp:bl o payialiybenet he
amno acid sequence set forth in SEQID NO 33.

2. The modified IL-4 mutein receptor antagonist of claim 1, wherein the non-protein

polymer is coupled at an amino acid residue at position 37, 38, or 104 of IL-4.

3. The modified IL-4 mutein receptor antagonist of claim 1, comprising the amino acid
sequence as set forth in SEQ ID NO: 33.

4, The modified IL-4 mutein receptor antagonist of claim 1, wherein the non-protein

polymer is polyethylene glycol.

5. The modified IL-4 mutein receptor antagonist of claim 4, wherein the polyethylene

glycol is linear.

6. The modified IL-4 mutein receptor antagonist of claim 4, wherein the polyethylene
glycol is branched.

7. The modified IL-4 mutein receptor antagonist of claim 6, wherein the polyethylene
glycol is about 3 kD to 50 kD.

8. The modified IL-4 mutein receptor antagonist of claim 7, wherein the polyethylene
glycol is 40 kD.

9. A pharmaceutical composition comprising:

a) the modified IL-4 mutein receptor antagonist of claim 1; and

b) a pharmaceutically acceptable carrier.
10. A pharmaceutical composition comprising:

a) the modified IL-4 mutein receptor antagonist of claim 8; and

b) a pharmaceutically acceptable carrier.
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12.

13.

14.

15.

16.

17.

18.
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The modified IL-4 mutein receptor antagonist of claim 1, wherein the modified
mutein receptor antagonist binds to the IL-4 receptor alpha chain with a Kp of about
0.1 nM to about 10 uM, about 0.5 nM to about 1 uM, or about 1.0 nM to about 100
nM.

The modified IL-4 mutein receptor antagonist of claim 1, wherein the modified IL-4
mutein receptor antagonist inhibits the proliferative response of TF-1 cells to IL-4
with an ICso of about 0.1 nM to about 10 pM, about 0.5 nM to about 1 pM, or about
1.0 nM to about 100 nM.

The modified IL-4 mutein receptor antagonist of claim 1, wherein the modified IL-4
mutein receptor antagonist inhibits the proliferative response of TF-1 cells to IL-13
with an ICs of about 0.1 nM to about 10 pM, about 0.5 nM to about 1 pM, or about
1.0 nM to about 100 nM.

The modified IL-4 mutein receptor antagonist of claim 1, wherein the modified IL-4
mutein receptor antagonist inhibits the proliferative response of human B cells to IL-4
with an ICsq of about 0.1 nM to about 10 uM, about 0.5 nM to about 1 uM, or about
1.0 nM to about 100 nM.

The modified IL-4 mutein receptor antagonist of claim 1, wherein the modified IL-4
mutein receptor antagonist inhibits the proliferative response of human T cells to IL-4
with an ICsq of about 0.1 nM to about 10 uM, about 0.5 nM to about 1 pM, or about
1.0 nM to about 100 nM.

The modified IL-4 mutein receptor antagonist of claim 1, wherein the modified IL-4
mutein receptor antagonist has a plasma half-life which is at least about 2-10 fold

greater than that of an unmodified I1.-4 receptor antagonist.

The modified IL-4 mutein receptor antagonist of claim 18, wherein the modified IL-4
mutein receptor antagonist has a plasma half-life which is at least about 10-100 fold

greater than that of an unmodified IL-4 receptor antagonist.

A purified polynucleotide encoding the polypeptide comprising the amino acid
sequence set forth in SEQ ID NO: 33.



