METHODS FOR TREATI NG DERMATI TI' S USI NG MUTANT HUMAN
I L-4 COVPOSI TI ONS RELATED APPLI CATI ON DATA [ 0001] This
W@pphilzssts on clains priority under 35 U S. C.  1RO(/852000023657
U S. Patent Application Serial Nunber 11/156, 221,
filed June 17, 2005, the entire content of which is
herein incorporated by reference in its entirety.
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regulating class switching to the IgGl and IgE isotypes.

[0004] Atopic diseases are characterized by formation of IgE antibodies, which results in
immediate hypersensitivity reactions upon exposure to specific allergens. The frequent and
chronic infections occurring on the skin of atopic disease patients results from the impaired
immune response and from the skin barrier breaking down. Known treatments of atopic
diseases include, hydrating the skin, dietary restrictions, avoidance of irritants and allergens in the
environment, tars, antihistamines, hyposensitization, corticosteroids, antibacterials, antifungals,
ultraviolet light, leukotriene blockers, inhibitors of mast cell content release, pentoxifylline,
azathioprine, cyclosporin A, cyclophosphamide, tacrolimus, interferon gamma., thymopentin and

phosphodiesterase inhibitors.

[0005] Generally, anti-histamine and steroidal agents are used as therapeutic treatments for

atopic diseases. Anti-histamine agents typically reduce the itchiness of the allergic response
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[0013] The present invention provides nethods for
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[0011] Figure 6 is a graph showing the change in IL-4 binding to IL-4 receptor alpha in

surface plasmon resonance units after mhll-4 treatment (1 mg/kg, sid s.c. 3x/week).

[0012] Figure 7 is an amino acid sequence (SEQ ID NO: 1) of mature wild-type human IL-4.
Helices are underlined and labeled sequentially A, B, C, and D.

SUMMARY OF THE INVENTION

[0013] The present invention provides methods for suppressing or inhibiting a dermatitis
response in a subject, including a method of treating atopic diseases by administering a

human IL-4 mutein (mhIL-4) therapeutic composition.



human 1L-4 nutein (nmhlL-4) therapeutic
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subject having atopic dermatitis, including administering to the subject having atopic

dermatitis a therapeutically effective amount of a composition comprising a human L4
mutein, wherein the mutein comprises a first modification of replacing one or more of the
amino acids occurring in the wild-type human IL-4 protein at positions 121, 124 and/or 125
with another natural amino acid; and a second modification selected from a group consisting
of a modification at the N-terminus, C-terminus, deletion of potential glycosylation sites

therein, and/or coupling of the protein to a non-protein polymer.
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[0021] As used herein, the term “atopic dermatitis,” “atopic eczema,” or “eczema’ and
related terms are used interchangeably and represent a complex disease primarily caused by
cellular immune deficiency and elevated immunoglobulin E (IgE). Allergens that are also
irritants to the skin are believed to predispose an individual to develop dermatitis more often
than simply exposure to an allergenic trigger. Anxiety, stress and depression may all play a
role in the exacerbation of eczema. Further, those with atopic eczema may be discovered to

have an increased eosinophil count.
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flanking amino acids with those flanking Ser, Arg, Tyr or Cys in wtIL-4.

[0024] In one embodiment of the invention, a modified human IL-4 receptor antagonist is
useful for treating various conditions associated with one of the pleiotropic effects of IL-4
and TL-13. For instance, antagonists of IL-4 and IL-13 are useful in treating conditions
exacerbated by IL-4 and IL-13 production including asthma, allergy, or other inflammatory
response-related conditions. Some uses of the modified human IL-4 mutein receptor

antagonists are described in U.S. Patent 6,130,318, the entire contents of which is

5.
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incorporated herein by reference.

[0027] A skilled artisan will be able to determine suitable variants of the polypeptide and
functional fragment thereof as set forth herein using well-known techniques. In certain
embodiments, one skilled in the art may identify suitable areas of the polypeptide that may
be changed without destroying activity by targeting regions not believed to be important for
activity. In other embodiments, the skilled artisan can identify residues and portions of the

polypeptides that are conserved among similar polypeptides. In further embodiments, even



various amno acid residues, in particular, at
positions 28, 36, 37, 38, 102, 104, 105 or 106. The
w@rina03ss6s d positions are nunbered accordi ng tPCT/82006/023657
wild type IL-4 (i.e. human interl eukin-4) am no acid
sequence (SEQ ID NO 1) (see U. S. Patent No. 5,017,691
which is incorporated herein by reference). In another
| iRV EididgRial adthetyaTifbostaktle IS BEURbRLL to
aeas thgggl?ﬂ’(e)g%pgg%t\?fgﬁ37,g%s, 1{8?17105 or 106 ;:n?gﬂcyst ot

conservities emimrand herstitgises withent destrayiaa thepialomicehpsthtysy without
tant. h nJlL-4.t0,.non-protein polynmer are described
advefseﬁrua’%f“é%ng;{g%PP@B?é‘b‘i? SHURREY 107820 550, filed April 8,
2004, U.S. Pat. Nos. 4,640, 835; 4,496,689; 4,301, 144;
[0028] AdGRDNANY; ork, skSledtifl Zheoart danlrédie8Bstructure-femttionstusiiost identsying
~_of which are incorporated herein by .reference. .[ 0027
residue s i |26 20 KPP (LR ¢ B@ORBICIoF B EPGr HBLIEs 1 B such
a comp%ﬁﬁéedrnggl#essk?lfleé e{}ﬁ?ﬁpéaﬁﬁﬁﬂiiétqcﬁe affbridtas b enalo {di@eRAks in a

as set forth herein using well-known .
proteinttieattvoimgsmmd tb amiee acid nesélvise thpentant formedvik ot pleeptasg 1p nilar

. ar identify suitahle.areas. of e Iy i .
pocin At Y SRy e B G fptons o
such pre@cERlihHoriaROARMS RRlirefi@hdseved to be inportant for

activity. In other enbodinents, the skilled artisan
can identi fﬁ%resi dues and portions, of the pol 1§)epti des
[0029] Ongtskilfas Bd @qtg@@jalg%wéy@ the [c}gpe-sgp%g)aa} gtéps"){ re@nd amino

acid seh %efr}ch & P .or.{ﬁ&ts%mct%i’eeﬁasrilflﬁ% ﬁﬁ?{%}e pRYs. B8 vieWPor hrnt
HO7Bi ofogl cal” activity or for ‘st gture may be

informstlik’sﬁﬁ @at skitled dmteraramby prediv e aignthestibSaminotacisirssidues of a
wi.t hout dest

. L royi ng the biological activity or, w.thout
polypepiideVabIrgSPEFt 8 dts; tHEFt eff:?b?“ﬂg Shtye ]té’tcreﬁté‘i{h‘?“él?gg[‘ %%1 one
skilled A0 d 4PRRY Koo N6 ndKmbkSrhdidal ERgad fo daiRo €ld re¥idues predicted

structure=function studies identifying residues in

to be ogithé sarfacp oif yireprotedm sinch sucharesiduppmpy hainvodyediaampprtgat

. ar structure. .l n. vi of sug . '

imteracippy i S ot i B S R TR Pl A8 ey st

varian@GoftaliRaE d4BF1d AnoPicit wibktitttial acekch ésgnmcinino anidresidue. The
~acid resrdues inportant for activity or st .caurﬁpin Such

variantsicai ten sy ssrasnad Usiog actiwdiy assaysikiopRdo dhase ﬁjéﬁle P thegt. suc
ian@ RS CR {965 ThindY infoH ' L 4 M A0 F ok Bkaripe Nif

v SISENERL AT SRSk N g gy n

discoveedlth@ch dhanphi® @pirticalar ahio aaivhieyidee rdsylted in destroyed,
three-di nensional structure .and am no,acid sequence, i
andesipablFadged o BREHIETS UV TS ARSI S AT RETTTRCT oldid. In
other \%ﬁgﬁ sed ﬁﬁ lihfbﬁfléﬁdﬁa%a'ﬂ{é?ed 208 sukh kdi@BheleRpérin@eds,tongakilled in
predict the alignment of ami no acid residues of a ,
the art can readily determine the amino acids where further substitutions should be avoided

either alone or in combination with other mutations.

[0030] A number of scientific publications have been devoted to the prediction of
secondary structure. See Moult, 1996, Curr. Op. in Biotech. 7:422-427; Chou et al, 1974,
Biochemistry 13:222-245; Chou et al, 1974, Biochemistry 113:211-222; Chou et al, 1978,
Advy. Enzymol Relat. Areas Mol. Biol 47:45-148; Chou et al, 1979, Ann. Rev. Biochem.
47:251-276; and Chou et al, 1979, Biophys. J. 26:367-384. Moreover, computer programs
are currently available to assist with predicting secondary structure. One method of

predicting secondary structure is based upon homology modeling. For example, two



pol ypeptide with respect to its three di nensiona

structure. In certain enbodinents, one skilled in the
waredosiresseghoose to not make radi cal changes t oPEIAZN06/023657

acid residues predicted to be on the surface of the

protein, since such residues may be involved in

i nportant interactions with other nolecul es. Mreover,

polypep?ﬂi% &(Jﬂﬂoltqus fnt M’i}% AlebudiRY 1G9R8) 6t GehtesSthal abb@B0%%, or
ing a single amno acid substitution at each

similaritegiented mni4086 aftenihavesiniile: strisbiraldppelagiss.cehe reemi spavth of

d
the profe gk oeiaren o apied SR RRUPAR VTSGR ot
includihgHHR TNt i@NmaRedHof Folidk Slhén ¥ polypertile’ sEmlprmmmdtmctljré. See
one di scovered that a change to.a particu

Holm chak 59 el Z02#h24Ed e SugRrei e &t al, 1997,
Curr. dcﬂ*l g’ﬁ e g %@§ l’}hk {stl'ﬁ@fet dr¥ htlflfmte\ﬂ%mﬁf& of mlabmsy EReR

can e avol de n ot her words, based on
polypept[tfdkirl’mbﬂeﬁflargl&hhtﬁfmd aforiticalsnumtber o6 6 |Strect95q5é¥ab’¢rb¢ﬁn§3301ved
one skilled_in the art ca readl eterm ne the am no

structuggd prediciieavall ftl?F?IHSIdr*’é’&’ﬁg’ta Hloir%ﬁ &41%ul d be avoi ded
either alone or in conbination with other nutations.

[0031] [AQﬂ:f’t@Jnaf‘xﬂéH{Bt&@ bf pfedftingRbédnderynuhicheatrcon ‘Iﬂla‘ktﬁilhg'le@ones
devoted to the prediction of secondary structur
1997, amnm Opinl §86ct. BialrT:3Th 87 $ipBi &t2bdR 06,75 thuehurg skl 5- é:?e% Lprafile

ety 0 LA A S0 o8 v,

183: 146mzs>9mlnbﬁia$xaét al ArosasPMe| NaBidahd ASt: 48 4358: 4358mndt"em1uuonary
1919, Ann. Rev. Biochem 47: Zg -276; _.and Chou et al,

linkagef'd$ee HeiraptRR9, supra; a1t Brennaggi99 Wst¥&er, conput er
prograns are currently available to assist wth

[0032] Bdf:eg‘gxlii& {eﬁﬂgdlﬁfe‘ﬁ%rlgﬁﬁé/ i eAtiH ME Also @REcriRENDE. &plication serial

I ng secondary structure i s based ugon honol o 6gy

numbemmlzmsg9 Fpra,endipBePatemidpet §4dé913|1&e@3b3 (i SR

6028, K eierenepaniieg g resrernoNaRe A0 ETRFor B ol
referertes, Ucﬁé sk chRRatsQdivefich a_l’ﬁendcﬁpcﬁﬁﬁed@l‘emmﬁ by oéfeteinee.
protein structural database has provided enhanced

(0033 oteosensiodimeiche éioedﬁﬁ?cﬂﬁf Akwipn sceptin el thy vention
1nclud%30t edéﬁ 331 }tc{fﬁ%;lg{lﬁg has Ilﬂg}éﬁlﬁl{no akids b2&Grindlee the WL

een suggested (Brenner et a
proteid #aminGueid pdShtionSti 2 ict24 @idir. 123 Wiﬁgar@'ﬂ@)f netvael ankge acid, for

are_a limted nunber folds i. | d
cxam, g G REEPRAL e Epr iy ShTRRL AR ERL O°

structures have been resol ved, structural prediction
[0034]"‘111I dnoRRS B o dinAdHRt thé & JdyfidHON £4 amCdih aée@ptor antagonists of the

invention include another modification of the N-terminus and C-terminus by deleting
and/or inserting of one or more amino acids; and/or deletion of potential glycosylation sites
therein. In one preferred embodiment, an N-terminus modification is an insertion of an
amino acid, at amino acid position +2. In another preferred embodiment, a C-terminus
modification is a deletion of at least one, at least two, at least three, at least four and at least
five amino acids. However, deletions of greater than five amino acids from the C-terminus
may affect the activity of the mhIL-4. Activity of the mhIL-4 from any of the
modifications mentioned above and herein can be determined by using any of the methods

described previously in related applications and/or patents, and methods described herein
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[0031] Additional nethods of predicting secondary

structure include "threading" (Jones, 1997, Curr.
wW@pina/138668 uct . Biol. 7:377-87; Sippl et al, 19P6T/US2006/023657

Structure 4:15-19), "profile analysis" (Bowe et al,

1991, Science 253:164-170; Gibskov et al, 1990, Meth.

Enzym 183: 146-159; Gibskov et al, 1987, Proc. Nat.

e.g., th Blerdion Ms BIAQG an® fblll!ﬂérh@sfbad YavisiaB da@eibed in
g ??QO]I—IO‘SPIM 1%99 supra,; anngBrenner 1997S }‘s

US. ap}lReaa) nGebecl mswm@mw £ A et Ao oS,
apphcatéq}bqwbeé ﬂ 8}%§§5§ ggpgglﬁ%xhoé& ﬁegél_hl gg %%Hg% % 2{3, 3 g C7) 5 5 59,

6, 335, 426; 6,028,176; and rel ated applications

[0035] Ilh?ﬁ'ﬁh‘n embadibiedispgroteth atdahtpirichrdetejyoplatiemvariantgiwherein the
ref erences, the entire tents of which

number] a@é&rﬁmeaqfeg}ngtlﬁn Ege ]%%q: ] gredfﬁg@gfed%ﬂ %%ehaémno acid

fid t
sequende ?g})ﬁi}ém t Eg@é Th 86k tdik ehbBHinednts, hesteltvakiants comprise a

ant a fs o i nvention include a rmdlflcatlon of
greater bepllasémymoee o6 N-Hiked glydasylation gikesgbantheingljve Arateia. An

rotei.n at d t
s e
whereitd l[H(‘:t N6 a8fdl Bsi@fie atddCasaC hfhy beran§tR¥hine aditl iresddue except

charged am no acid. [0034] In another enbodi nent

th
prolinené futstlutions sunier aeid 510 %Fﬁ%tﬁé]élﬁ sequeneg Proules a potential

tion..ncl.u 0
new sitg e oo e A ARG o lsty R0 AR e hely, subsirutions
that eliRfin8 GhiPEeqiefice Vﬁﬂl RMmoIe€ afl existing Nolinlckel aatbauydete chain. Also
potential glycosylation sites

providg e raF RGP P ke ke RS RGBT R AET Gmpte Nefinked
glycos¥lgﬁgﬂ Elltt%rtt}%frl)? tﬁ&gegﬂa’ca&% Batudiil Q)'E‘fblﬁﬁn ¢ hid dP@fihite@Bnd dne or

anoft erred enbod |men a C-term nus
morenﬁwdﬂﬂmkadsmv‘sarecmawdl etion of at | east one, at | east

at |least three, at Ieast four and at | east five

[0036] aﬁﬂ(ﬂgorgg p@e@%%{%@s’ I&dﬁlgg s(r%]%gie %ﬂﬁ{t?%@felﬂ EI?EnOIf th¥fe cysteine

residuddGré ¥ided 18f ddiéred &'F@hi—oﬂsubé’t@thte‘dlfblyarmﬁhdrfwlm@ htid4e.r, senine)

any of the nodjfications mentioned above apd he frIe n
comparsalrfolihe paest &mm@cwewrﬁs YjeiBf VTR IHBRK ggyseiu when
protemgg'fsugﬁr]it g%jfo[) &:ﬁv{n?) Xmo&fe}gigf %ﬁ%ﬁﬁﬂﬂaﬁ%ﬁ's@&ﬁ?mr%e isolation

erein(e.g.,
of insoBiBT® iRl @f bédit® Casteimerafinats\gsherallBhaye fmgr cysteine residues than

the nasmeiom PO RS0 [ anexanprenedogarspe FRECUSH Fgfline
from uﬁﬁﬁ‘ﬁ&f‘@%te%eéu TPoné %bb@iﬁie‘n@@f e FRRMtiéR) §xdifeRlIL 4 mutein
cor ated herein by reference. [0035] In certain

recept@rdamgdmmm of thp fmtegtion Umiudes cysteine resitbleg piecasidlpd 3q piopear amino
LAY ST
acid positions 38, and/or 104.

[0037] In yet another embodiment of the invention, there is provided protein variants
including mutations such as substitutions, additions, deletions, or any combination thereof,
and are typically produced by site-directed mutagenesis using one or more mutagenic
oligonucleotide(s) according to methods described herein, as well as according to methods
known in the art (see, for example, Sambrook et al, MOLECULAR CLONING: A
LABORATORY MANUAL, 3rd Ed., 2001, Cold Spring Harbor, N.Y. and Berger and
Kimmel, METHODS IN ENZYMOLOGY, Volume 152, Guide to Molecular Cloning



nunber and/or type of glycosylation site has been
altered conpared to the am no acid sequences of the
wanenssepdl ypepti de hi certain embodi ments, prBCEUS2006/023657
variants conprise a greater or a |esser number of
N-1inked glycosylation sites than the native protein.
An N inked glycosylation site is characterized by the
Techniqglgg, 39§§,eAcd%1%ﬁﬁe<P§§§, TRE., SsDregd NCA. Widtlehre ihb@partadcherein by
cr'd residue designated as X may be any amino acid
referende@si due except proline. The substitution of amino acid
resi dytes %o create this sequence provides a potenti al
new s or._. it ) i
o031 BT LB B B A Mo o aptsnc
reduce $Rk&HtHEYER pEotvdlysis (@) medecasuseoritibilitsigo Nidatikmd3) alter binding

bohydr at hain. Al ' [
affnity ot P IBE R ORF (D DA HOT A BRI S hGLer or
modify r'élg}ieb ?gﬁqccg:lhléﬁﬁ’@bx bakieRosd] pespettidsRinGakh Yolypesids hatcaadiag to

I'y occurring) are elimnated and one or nore..
certain B@bodinienid sigkd dragulipke ammgagd_su‘[)@ﬁg‘r@qns,&guq:qr‘[a@h gpbodiments,

preferred variants. include ¢ ' ' g j ;
conserviae giigpegd SyerEnioa T BaY e PEL FLES sYRERPbe RG] Elence o
certain EhBBURent RS tHetpdi@sh 6Othe pOBHbSEdeadtitside feidbn{aa(g) forming
_ serine) conpared to the parent amino acid sequence.
intermdlyalaioostagts).i ant s may be useful when proteins nust be

refo;?ed into a biologically active conformation such

s af.ter . ti i. . ;. ;
100391 &5 p R {FdiRBhR L Ohegvel PR AR id AR HaLiDn L RERAdocs not
substarftRSly dH@setthasirtidierah ehdrv@enstios ef the rankbotigp BRAPNGE (Seine?

an even nunber mnimze inter.acti '
replacegrygh PRERD S5/ ERTHGEOL P ot B VAL OGP R nlledd T
sequenb?,vo? '?ﬁér&ﬁ’ othR 4l i dseft sbdonflafi@icfuré grepiRactanieagonmateotide

of’ the i1'nvention includes cysteine residues . are added
sequenté). Bxampkes ofinitrrecagmizgd pokipeptidasseggndary onchegiiasy strggfures are

.1 Q03 t : h . _ .
desrtlop PRt AR AR BSOS TR R A prpentl o9, Croigtion
Ed.), 12%%*0“?]?% Fkﬂéﬁ%a%tahiﬂi(?ﬁiﬁpangﬁldéw i'York;, INIER @DIUGITRION T OatBOTEIN

i on er eo an [ I
STRUETURENG. Graedrornddy SRess §3{J§ 18P shalaatt SR RRHRE NG, oo N
and Tq%!gll?,tgﬁ E{J gll. 496} A0 5 ). 3640641105 §0viRh BRIRCEQSFRddIRGein by

d4s "Well as according to nethods known in the
referer@e! (see, for exanple, Sanbrook et al, MOLECULAR
CLONI NG A LABORATORY MANUAL, 3rd Ed., 2001, Cold

Spr i . .
[0040] Ipeptigg aﬁ'ﬁﬁgso ire clslin%ion?}rl] glse%e&lgﬁer phaaﬁllglaceutlcal 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. Drug Res. 15:29; Veber & Freidinger, 1985, TINS p.392; and Evans et al., 1987,
J. Med. Chem. 30:1229, which are incorporated herein by reference for any purpose. Such
compounds are often developed with the aid of computerized molecular modeling. Peptide
mimetics that are structurally similar to therapeutically useful peptides may be used to
produce a similar therapeutic or prophylactic effect. Generally, peptidomimetics are
structurally similar to a paradigm polypeptide (i.e., a polypeptide that has a biochemical
property or pharmacological activity), such as human antibody, but have one or more peptide

linkages optionally replaced by a linkage selected from: -CH2-NH-, -CH2-S-, -CH2-CH2-, -
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Ki mrel , METHODS | N ENZYMOLOGY, Vol une 152, Guide to
Mol ecul ar d oni ngTechni ques, 1987, Academ c Press,

wo p@s/ 1386887 Di ego, CA., which are incorporated PET/E51008§23657
reference). [0038] According to certain enbodinents,
am no acid substitutions are those that: (1) reduce
susceptibility to proteolysis, (2) reduce

CH=C}§—K§1§ GRE irBid) 0O X M@TETH2-( & GHZFO-Pbyictigds well known in
affinity for form ng protein conplexes, (4) alter )
the art. sKmma@c aiftfstinition @€ onepraneie 2pEYO 2BRT ofa GSFRIHS $3AUGRIGaYith a D-
. hysicochem cal or Is 1 :
anino {3 SHEREHELR g B LA PR PEOARAAL SR 061
embodi@fenttb igeRdreteandrd etablei péptddssn ddditicmneor(sirained peptides comprising a
enbodi ments, conservat,ive fnino aci d substi.tﬁtionsh?e

consensrgpegienaa e FPsteREalREIIEREA PISERYP FIHG CqTEREE ™
generatsd %)(s/ %ﬁh&ﬁh&g%ﬁ%‘ i ard (}Riich& GiRfkRN99, AMERPOIBYRFRIA. dE387,
out si de t he

) omal n(s) formng internolecul ar
incorpazamed heteir) by fedG883 fonamyrmirpeses dorgrsoplarbrnadding internal cysteine

., cons | ve. am i i ' i . .
residuch GED DU AR AP RIS s PP phgeh R0 nE 98 e
characteristics of the nucleotide sequence (e.g., a
[0041] LS%'H’I' A GANRBE prafvia ebodinsdndthedified I1i-¢ nehit¢io réveptk antagonists as

elix that occurs in the nucl eotide se
used hefpisringudasithe L4 pemuish desBadany SR .00 Hi and 6,313,272,
char gct.er | t he. | i e . f ,
e e PSFEHST A5 FEPDUSLRRL R stnale, frEammlng s i
receptditahtsgbhisBais dee@ritled hereinadclide MR NS ptisTFRUdGTURE BnANDagments

MOLECULAR [
o S e Sk A b sl v
TS A _ T .2k,
o s S g o0 0y sk e e,
polyoxahlkyleh®9dr, poNethylene3byrol (REGmelscde taniie aptgipeSite-specific
.inc rated herein by refere. i de:
copI5EBET B ST oA Blnd L1 AR R i possscs
the beﬁémél"%a[ ﬁol??:hﬂ?ﬂe—@@l@és ?](H(EMyhiﬁbd)hn@lEane,rﬂahﬁy increased plasma
~anal ogous " to those of the tenp| at eptide. Th ,
half lifeypes ableast@ripdftipldeereainm ot Haitost0-fplef iggfor %@gﬁ}ag g unmodified
war e el BRSO oSyt B
N—termv\ig;ﬂ&tl]ld aydindylasshait PEGylatibf8Viethdds Motidighemefident PEGylation are
Which_are incorporate ' . ref.erence, f.or an
doscribydripgb 8. aPoliEH PO Y P2p S GLLRh BDB BB T phisterence.
aid of conputerized nol ecul ar nodeling. Peptide
[0042] The IL-4 mutein must be purified properly to allow efficient PEGylation. Purification

is described U.S. application number 10/820,559 (see Example 2). For example, if the mutein
is refolded in the presence of a sulthydryl protecting agent such as beta-mercaptoethanol,
glutathione, or cysteine, the purified mutein cannot be PEGylated because the active
sulhydryl in the introduced cysteine on IL-4 is inactivated by the oxidized protecting agent.
A covalent disulfide bond is formed between the IL-4 mutein's free cysteine and the
protecting agent. In contrast, the use of the sulfhydryl protecting agent dithiothreitol (DTT),
which oxidizes to form a stable disulfide bond, will not form a covalent bond with the IL-4
mutein's free cysteine, thus leaving its sulfydryl group free to react with the PEG maleimide
reagent. IL-4 muteins purified after refolding in the presence of beta-mercaptoethanol,

glutathione, or cysteine can react with the PEG reagent if treated with DTT, but a mixture of
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m nmetics that are structurally simlar to
t herapeutically useful peptides nay be used to produce
W@ 2®/188668 t her apeutic or prophyl actic effect.PCT/US2006/023657
General ly, peptidom netics are structurally simlar to
a paradi gm pol ypeptide (i.e., a polypeptide that has a
bi ochem cal property or pharnmacol ogical activity),
monoP?IGﬁIEteﬁ%nﬁ E&ﬁﬁﬁPEG%rllaEb‘a(iﬁod@tbt ard QMR NEE soggestnethpeptistite 11-4

ages optiona replaced by a | inkag el ecte
cysteindsraperalso eagipympq. PEé;Qatgn,of egispnggysicines @F@Eg_fe@g g nugtelded

trans),. - -, -CH(OH)CH2-, and -CH2SO-, by net hods
productg it a%ﬁgeéwieh the art. Systematic substitution of one

or nore ami no acids of a consensus sequence with a
[0043] DagikA of amidificdf T thmussmeeceptpeartagogists O-thy Hi-Agedentop cait be

of L-lysin be.used .in rtain_enbodi S .
ssaro i b BV At PSSR s Bch e
Bimoleﬁﬂﬁﬁﬁﬁ&%&ﬁgl i @R A QI BEcHbATInAT SORFLIAtiLH Retheen 0820,559

or a substantially idéntical consensus sequence e
(see Examplend)i Ginencapatity ofmedified dLify miein GRpsPIR SWASITHStE He ighibit the

: X zo & G erasch, 1 Bi .61: as described
proliteped 5By e S RENS? Ry op BF Bseiey oy B BRI et dseribe
inU.s.%?ﬁﬁwﬁ%nnhmb@ﬂpkb/e:go,sw @esBkampis5i ne resi dues capabl e

of " formng intranol ecul ar disulfide bridges which
c

clize the peptide. [0041‘]‘@{8“ |1 in _anather reft%r.rte
[0044] wbwrﬁmmﬁﬁaql Hi-danptelnferfR{Qs dRtaeausisty t"ﬁar&ﬁu SPE
' L DideRGhe: i i10y396,5 69, ik@sipérated
oot SRS LSRR Sepad iy gudts ey s
herein B péferhee, b sutebning aamlidatesovifothatabavaassasisn Ipgne embodiment, a

reference., The ified.lL-4 nutein r . . .
non e B b s PR RE o 684 Bpo i escus
positioHQB?’plQ)IQtain@%‘i 18pd functional fragments thereof with

additional am no acid substitutions, including those

substituti ons which enable the site-specific couplin
[0045]cAlsa inhegas in @h?emﬁ@fﬁloarlﬁuﬂ’éisﬁleﬁ%ﬂfwféﬁ? Sﬁ%ﬁ%ﬁ siig of 2o attd

RS RERRY i inpekpiebdin. anedified
s U BRREAE, Bokenbc el RIaL ey ngabyoid onaine
TL-4 @i kdcaptod hntREGists bindewx Hpmlasd Tad 1B ovith athaffigiy dasanplogregder than

ool o RO SER T LApoREPSAAH g -+ e

131 258 16 dr JoichBy L6t eaterdtharl BRES1A 2elbitbve to that of IL-
IL-13 %gi{agelﬂiﬁg}’g%ter, or 16;0t os}ioo-éold greater than th

4RA. rfadditionginod gted [LARAPteivhTebeptorANRERNIS wsw@apbﬁmﬁélﬁgﬁ% which
: - i fic PEQY|ati on:SLiat egi h
is at ko lnare kit (e i P uRRBR BBRATS o Wt hods

providing for efficient PEGyl ation are described in

[0046]UT ke atiive lp'bg%ta' e iR rard 8 20ive 59 thewhpestofingodified human IL-4
I ncorporated herein by reference. ‘50042

The 1.L-4
polypapiites w haused Bethsasthodselahmeperryp. by & RUPBRIST? e types of
vauriatilgr%sg%{iL AL LR ne v GAIARH may be embodied by the invention. Derivatives of

the above polypeptide which fit the criteria of the claims should also be considered. All of
the polypeptides and functional fragments thereof can be screened for efficacy following the

methods taught herein and in the examples.

[0047] In one preferred embodiment of the invention, there is provided a modified human IL-
4 mutein antagonist termed “mhIL-4.” MhIL-4 and its derivatives thereof are accomplished

in wide variety of host cells common for use in recombinant technology. Host cells suitable
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is described U S. application nunber 10/820, 559 (see
Exanple 2). For exanple, if the mutein is refolded in

wo b@opssssence of a sul fhydryl protecting agent PETIUR2086/023657
bet a- ner capt oet hanol , gl utathi one, or cysteine, the
purified nutein cannot be PEGy| ated because the active
sul hydryl in the introduced cysteine on IL-4 is

for the +c08@binvat Hodidtioh RE NI di e linpwo tethbsendilbeganthe At mcludmg
coval ent disulfide bond is forned between

prokaryietic el sich peairaiyseldl. weliaBeritmeordrssrdamandy ( %H B
t t | fhyd
s TR Ay 0 £ e EDV e aeRepe s
1995) diillil&ifeﬂuldﬁelbmrgd)fhc\melld asmstfﬂucchcaommealcewvlSﬁl@dBeml% k. Th&. J.
mut el S re
ST Y TOGE RN R ST —

producli&GHa gtalsolb'e dbrivad ﬁérﬁ%nlﬂﬁéélfuﬂﬁ@uﬁéry&és £ lﬁhsﬂmglgwéﬂeﬁrﬁles as
presehce of beta-nmercaptoet hanol, glutat i one, . or

insects (Yrstdepirea fragiperadid eelils) (AlmapEs, Fe tpafachier, 1B ¥ ilpqup and L

Marz, WF{;? DT& ﬂglﬁf?gal&? ?gﬁ %ndg‘feg%g%rﬁegcr%gl% %gaﬁdﬁg %umerous mahmmahan
cell lin6xdohhpritihd thodsebEbbdg Cliticse hhﬁi@teﬂﬁ@dj a&lksc{CH@E@HHRD@hlaub

e ren e e A s bAr G R
10); mgllg(t glJ]dJ{e ﬁfe AL RAA0 ﬁ§ thQ S(tlbg 7, IA'T‘b(‘f @%_pi é¥1) e human

ssayed usl ng any net wn iR the art
embryéri€ kiddey gelt ko203 @gitegliasstah, Bocriéaldced S 88; 29202061991 and
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[0049] In one preferred embodiment of the invention, there is provided a method of
administering a therapeutically effective amount of modified human IL-4 receptor antagonist,
including mhIL-4, to a subject to ameliorate symptoms associated with dermatitis (see
Example 1). Studies administering mhIL-4 to cynomolgus monkeys showed that animals
challenged with various antigens including histamine, PBS and Ascaris suum and receiving
about 1 mg/kg of mhiL-4, 3X a week, subcutaneously (sc) for 16 weeks (see Example 1) had
a reduce wheal-flare response by the eighth week as measured by skins tests and by reduced

levels of IgE (see FIGs. 1-5). There were also no significant changes in the wheal and flare

13



10-fold relative to that of IL-4RA Mdified IL-4
mutei n receptor antagonists inhibit IL-4 and IL- 13
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than 10-fold relative to that of IL- 4RA. In addition,
nodi fied IL-4 nutein receptor antagoni sts possess a
plasma half-life which is at least 2 to 10-fold
respon$y @ dtiieddetalinjcbidnsaff hiseamide b BBS throd gt ﬂ@)(Mﬁfﬂy (?.'M 1Gs. 1 and

above pol ypepti de t |1 ust
2). HOW?/‘ﬁésmg]floﬁ%n%B&fﬁli %&C\éﬁm 5 a%@' 3 rf@é‘é et %ﬁrc? Wgroturn of
the whé%i ﬁaE@régg&ﬁgd € ralied thek Rl ﬂa@%s&h@e eSXIRYSE AHRity or

eSO vari ations of the claine i nventi on
protectidmi ighvivoayndis lkehodicdd abjnhibitory swhstanco ar agost bindinge snhdk-and

e B 5 kPt B bR Ao

substaiR@liy RE Ritiudas vedshsé Waebf sttty iy geRel byfaﬁ Hceese ﬁﬂfgﬂl@vels at
screened for efficacy follow ng_the nethods taug

about the S@.’l@l tigaedor abonhide swelipIvessk (o0 BTG 9n Henee, ;sheeﬁem élﬁl‘fhe wheal-
flare reSRONRE Ng ; etc e ‘ﬁﬁ t' Pfdet, SREL ﬁ]h_'[L i e?f(l!e@ nfla human
rsrg%l? F e hUhEN - tl rne

er'n antagoni's
recombifiiMt lprékein (ivb. |H4m4analmd4)i tThathey sy%’&tm«v elslobztieas goﬁu‘tﬂ:uemeous
accanpl i shed in w de varlet% of st cells commo

injectiofy 1 PHIP AEREHTARI BEHABATY Cck By SN Ap R Gfer
immure¥esgofi§ f&% R%Htm RIOQHM ! gfhd9f mhl L-4 are known to

those he art 1 ncluding prokaryotic cells
such as strains of E. coli, Bacillus or Pseuononas .
[0050](IRuamgtheHemBodiment, Branbisipkovided mwﬁ@d ofadryyigiering a Beeppeutically

Cel | -
sSSP ek Pt g
subjecE R BNl frAE s{BpIdh s, astocialed with derhatitiéefok exaatide, Rtopic dermat1tls In

Strange, Methods Cell Biol,, 46; 139-151, .1995)

one pre@me@ embpdmee@b PP mpras@het ehmdis, i @@I%teaeér%y\#samaﬂy or
i

o) G I FULFOL 5 SRR 0 0 Y

four weeks. E.‘he&‘bttm.lﬂmrb@bnsd WilWd momforedhsimilaiar the n@nkepstody by making

sy G O e A B B Py 0

complgtﬁcgf @ltﬁc@ ’Snghhﬂ%stﬁe ARyt %E)Yol;ﬁ;ﬁ{cl dontrols will be in performed,
(Urlaub and Chasin, Proc Nat Acad Sd

hence Wmapaﬁqntsmsbl)qt receing thadeigedt isianficipatedBiakin thawspationts receiving

T RITI A
monkéaﬂ 132 Wpdnhidt i@l oF 1 indthune @ﬁp@ﬁsé\l@mw‘i@ﬁdﬂﬁﬂe fi8en off the drug,
292-9296, 1991 and Pennica et al. @%Hd“
0

or mhHg#; ang mqritopad: fpg theilgueth of reyrasion. AT Wo%fbwntﬁéf@il@% p
these ﬁagr%ﬁ%é% %Yp%cgﬁ 0 rddiBe 5F ARGALH h8¢ MDSNERLt TS eldchses.

[0051] Also, administration of mhIL-4 to human subjects should produce a reduced immune
response because fewer antibodies against the antagonists are expected. Fewer antibodies to
mhIL-4 and its epitopes imply that there are fewer inhibiting substances or agents binding to
mhIL-4. Fewer inhibiting substances and agents binding directly or indirectly to mhIL-4
allows the drug to bind to the IL-4 receptor and thus inhibit the IL-4 and IL.-13 induced
response and inactivating the cascade of downstream events, e.g. release of various

interleukins, chemokines, and chemoattractants involved in an immune response.
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[0054] The compositions of the invention can also have formulations whereby the modified

human IL-4 receptor antagonists are in a delayed-released format. Suitable examples of
preparations having a delayed release are, for example, semi-permeable matrices consisting
of solid hydrophobic polymers which contain the protein; these matrices are shaped articles,
for example film tablets or microcapsules. Examples of matrices having a delayed release are
polyesters, hydrogels [e.g. poly(2-hydroxyethyl methacrylate)--described by Langer et al,, J.
Biomed. Mater. Res., 15:167-277 [1981] and Langer, Chem. Tech., 12:98-105 [1982]--or
poly(vinyl alcohol)], polyactides (U.S. Pat. No. 3,773,919, EP 58,481), copolymers of L-
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[0056] Also contemplated is use of the DNA sequences encoding the IL-4 muteins of this
invention in gene therapy applications. Gene therapy applications contemplated include
treatment of those diseases in which IL-4 is expected to provide an effective therapy due to
its immunomodulatory activity, e.g., Multiple Sclerosis (MS), Insulin-dependent Diabetes
Mellitus (IDDM), Rheumatoid Arthritis (RA), Systemic Lupus Erythematosus (SLE), uveitis,
orchitis, primary biliary cirrhosis, malaria, leprosy, Lyme Disease, atopic dermatitis, contact

dermatitis, psoriasis, B cell lymphoma, acute lymphoblastic leukemia, non-Hodgkins
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0 DL ONICAASN S5y OO S A e sy
Ad-2 poA§5Dabydivaniors)t hetbesTdtusas (pydfatab)ytibesasrsithpldx virus basgé vectors),
and paﬁrgwg)léqses égg%agge glﬁfectl‘geg' a gllc:\;lfet-(sgg op%%ng%? gargg\?lrds]b%gég Ve%Poqrs, more
preferably adeno-associated virus based vectors, most preferably AAV-2 based vectors). See,
e.g., Ali et al., "The Use Of DNA Viruses As Vectors For Gene Therapy", Gene Therapy,
1:367-84 (1994); U.S. Pat. No. 4,797,368, incorporated herein by reference, and U.S. Pat. No.

5,139,941, incorporated herein by reference.

[0058] The choice of a particular vector system for transferring the gene of interest will -
depend on a variety of factors. One important factor is the nature of the target cell population.
Although retroviral vectors have been extensively studied and used in a number of gene
therapy applications, these vectors are generally unsuited for infecting non-dividing cells. In

addition, retroviruses have the potential for oncogenicity.
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@?{Li ANPAGONIS P EAUSKS %%QEWP hﬂ}ﬁﬁl’r\fQNm ANFIREEN-
INDUCED CUTANEQUS RESPONSE IN MONKEYS

Materials and Methods

[0064] The animals used in this study were adult male cynomolgus monkeys (Macaca
fascicularis) weighing between about 5.0 to about 8.0 kg . All animals demonstrated naturally
occurring skin sensitivity to Ascaris suum, a parasitic nematode. Each animal was housed
individually in open mesh squeeze cages with food provided daily and water available ad libitum.

Room temperature and humidity were held constant at 22 °C and 75%, respectively, and a 12
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responsive to IL-4 or infectious agents sensitive to

| L-4-nmedi at ed | ne. nse 0057] Local del.ye
00631, el SomRleRs moEF g GRRER R o byt RDtn fEntEl Ve used
to study'té affestlof entADENén ﬂ.@aizhﬁtuhﬁﬁ@ﬁéd Whed andB0drB rdabtiotis! The monkeys
and in vivo gene therapy nethodoloqnes are
abdomep andehshia et infelle ngdctedhédhiddd d.df) oyith i diasine (Q- 251@1g/mL) phosphate

TN T S e T

receivedhnBNGCE aff es.d,BamadRYer weki f&n@ewe&ﬁ QihilR s GHer (R ABimals

These met hods | nclude: 1) Direct gene transfer. See,
received @BS ap\efsemgtdosing reghinee e&mﬂ flara Fespemses Ay wellipy elénical scores

R e L
adminftration'dfingaB Gineed ildiediaedy S3ckRI1GhARenbe djsdtRns, lmd Hasin 15-20

Nasal . Epitheli um O Patients Wth C?/Stl c Fibro
minutegRqsk &9gEign. Al eaghtaginalgysse.s tl}fygtﬁé measw%aé@%ﬁ gize)

v 55 ) o AP O B9 e v

CommiittesatfBaykei GorpofatidarappiovedthEelrdtsco] #Bb-88Mem Bi ophys.
Res. Comm , 179 280-85 (1991); 3) Retrovirus-nedi ated
transfer

10066 AR g roapteneddiinlonBieskin fat CEIyFRLY pah2 onal

animal'in RC Ot mblt &b dBSIAS withSehers, @082)%23 arldn wadék 2 and
(1993); Anderésﬂgﬁbﬁ "Hurman G%ne Ther apy |e§nc

continp&k? BDes neg v\(emlgﬁmz)l2 vapplspNA aniipalpshaghblsioghdeaipida mladelgE and T
I d I
cell ac?%iﬁ\ C}Wﬁé@&&% tezgc% %l@letﬁﬁ KNP HsE ﬁnc{ 1?8 ?fa@vt% er@gt I%ast 72

erpes viruses

hours BféAS pfdvitalsessa/i r us based vectors), and parvovi ruses
(preferably "defective" or non-autononobus parvovirus
bas vectors, nore preferably adeno-associ ated virus

Injectign QPiEERt or s, nost preferably AAV-2 based vectors).
See,

[0067] Prior to injection, the chest and abdominal area was cleaned with 70% ethyl alcohol and
shaved. Intradermal injections of 40 pL of antigen (103, 10%, 107 pg/mL) Ascaris suum extract
(Greer Labs. Inc., Lenoir, NC), PBS (Gibco BRL, Grand Island, NY), and histamine dihydrochloride
(0.25 mg/mL, Sigma Chemical Co., St. Louis, MO) were subsequently administered to each
animal. All solutions were prepared freshly on the day the tests were performed. Ascaris suum was
diluted in PBS 1:100 serially from 10™" pg/mL (Greer Labs) stock solution, while the
histamine was made by adding 10 mg (Sigma Labs, H-7250) to 40 mL PBS then further
diluting 1:10 in PBS.

Measurement of Wheal and Flare and Clinical Scoring
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e.g., Ali et al., "The Use O'DNA Viruses As Vectors

For CGene Therapy", CGene Therapy, 1:367-84 (1994); U. S
W@2106/138868 4, 797, 368, i ncorporated herein by rePEr/Eames023657

and U S. Pat. No. 5,139,941, incorporated herein by

reference. [0058] The choice of a particul ar vector

systemfor transferring the gene of interest wll

[0068dRRRAChndITlade XspdrBty wede theugtet slsm@vennérm@ﬁpam bxz\F)a%b@dlcular axis
is the nature of the target cell ulation.

at two tigng pRINtSE) mpmtesAnd 1349 80 Bewrcsaenhe agidpigetian fay eeh apitpal. A
chmcays;bg > Of ] O:SP@@SJQ (]pﬂ{kl HE gaﬁssegﬁc?bgp(% daaﬂﬁlr &ﬁi ?V%’éism&a& Hfimediately
and 1510 20 diinitel zrfg:r ecadH anmhls 1n3dd1dnsoﬁ1gur&st1r—4)mrerraptesemaiwe gtdphs

otenti al r oncogem Ci. Adenovi ruses have
showi @eé‘?j"xyﬁﬁst eqsRLepenisdyyt 5\1} “8'3’8115%18“1 §%°'f)ange, can

i nfect quiescent or termnally differentiated cells,
Induced iar@sus' WHEP AR Mire RRAANQCYt €S, and appear essentially

non-oncogeni c. See, e.g., Ali et al, supra.

Adenovi ruses do not appear to int egrate into the host
[0069]g@h©mmm:B¢oﬁdﬁawiﬂhmlyclmcaich(araa:imrmnﬁ)swmacﬂdtmnindwbby

e o8 ek RS o 9P e S0t sion

from (HAHHFIRS ¥ Blohsuiribr 8F ardMASE POBS0 %ﬁnﬁ:@ﬂﬁ@y Wahles B8fRMAch
vectors. However, AAVs exhibit site-specifi

group Wetesyragsds Anchstandandedevietions ne wekires SIBM were C@ulaéﬁd Thessgpreanethod

was us@% ?o caicuia%otS% éaﬁi&ﬂg %h%lo 2191051 ?‘fcﬁg tPﬁEg Zfbagﬁ ?g%%ep% @g{%%.lresas were

multiplied/eyihe olinitad sqreptod eﬂddtmammhe aidl vhlnes(EHGE. 2 land 4)0f |
concurrent with, or imedi ately after diagnosis.

Th h d f th I [
Plasin) SRy 903 §RSPaR RADRESE AGED ne of this nvention to
pr event undeS| red autoi nmune stinulation. The skilled

h . SU :
[00706%&1}&1%” a—|4ﬁ(|9 i ?%E%Eg rr:i,lxt ggsnrﬂb%&%éﬂ bya%d‘fgcegﬁ%%oh If'e%{n?a?%e using

a Bmaﬁsmamamﬁamm (Bwtcbﬂeﬂne [TPigehitaWRIFINT). TR NITRChi Wheshafged with Ni2+
constructing such a vector are known in the art.

by injectiagajolatiea op i @sa NiGR ighabtilouisphie) |@h¢ flgv gatepf i pL/min for 3

i SSASAAR 5 0 R0 1 P AR R LSRR

was di\tiéd iaHBY Kufleh@igdofe, Bicl) coltgingBanEDTA aﬁch@ 665% kinfdcedt P-20 to
in the art. The follow ng exanples are intended to
100 ng/mj ggitmjg@tgi o1 f nxigites using a flow rate of 5 uL/min. The resulting RU increase was

in the range of 800 to 1000, which corresponds to a surface concentration of 1 ng/mm?2 or 270 mM

of IL4R. Cynomolgus monkey plasma samples were diluted 1:5 in HBS buffer, spiked with either
0 (controls) or 100 ng on mhIl~4 and injected onto the chip surface containing captured IL-4R at 10
pL/min for 5 minutes. Surface regeneration was accomplished after each binding experiment with
20 pL of 500 mM EDTA (Sigma) at 10 puL/min followed by 20 uLL of 0.1% SDS (Sigma). Figure

6 is representative of this type of assay.

Results

[0071] Treatment with mhIL-4 caused a total, but transient, inhibition of antigen-induced
cutaneous response for the lower Ascaris suum concentrations (107 & 107) as shown from

the size of the wheal response (see FIGs. 3 and 4 and Tables I and IT). Figures 3 and 4 and
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[imt the invention. EXAMPLE 1 WhlL-4 ANTAGONI ST
CAUSES TRANSI ENT | NHI BI TI ON OF ANTI GENI NDUCED

WERIDANBEES RESPONSE | N MONKEYS Material s and MeCTo8®06/023657
[0064] The animals used in this study were adult nale
cynonol gus nonkeys (Macaca fascicul aris) wei ghing
bet ween about 5.0 to about 8.0 kg . Al aninmals

Tablesq%a NeiHo¥ St ﬂh@tréﬂ'u@ﬁdnyln(lﬁl@dm%blhs%s kwaeBs it vt Wikell ® of the
Ascaris suum a parasitic nemato Each ani nal was

study (how gﬁ@r G weelsi of @r@am;ent)rané Pepkade We@ls J8dpe0.0ageswesk hat all
d
doses &f) sSca lé?%{é’r zﬁiljc?sgé\lae%(f éﬁﬁﬁity\%}rﬁfnugd ﬁ"eé‘rﬁﬁk?wglg rl}mtlg rﬁ’ 'tig:]twlﬁefl

respon@élo&ftﬁan%Bﬁ/s aft@sn agédtion |r@turr&ﬂdo BastRho@iretréagiba) &rviels.
cycl e was_i nposed begi n%g% (int 6:.00 am _AUani mal s were
Hlstamlagf“@a USPAROX PO R BPD SETRRIPS PRTIGE ¥ he study. For
each study all aninmals were anesthetized with ketam ne
[0072]"'71%5 %Cégnﬁﬁa'r&?wftﬁ i c%ﬁfrlﬂgamrhﬂib Wh%%&@é@éd P]fSPﬁﬁ ec@@ﬁ‘fgﬁlstead of
andxyl azine (1.2 ng/kg, Lm; Bayer kart,
mhIL-# K§eedHiGs sppl 2 auhTadesvdi anf [De Fagriresel @ndﬁ] end Eahigel Japd II show that

v by BB AORSEL Bl TR AP BE sovea

a basclife fehptihée bHIE neddiies Eoﬂfol TT'B‘i durdl2 @lﬁbv&ac €inii15r redponBeitd Allgdginistered
wheal and flare reactions. The nonkeys abdqonen anpd
compogres{PBSybscarif furh ad lystawr@a,tlwemdhwluq greyngipaserl by the clinical

score 1?}:4’%%?5’& 'ﬂgat%g g% ??ds%%)rﬁ) ( ?ﬁ@@:ﬁl’%ﬁlﬁ% gf’ﬁfcgegcfogﬂrgrg %hﬁ%@ demonstrate

that cdntinaed treatent wWithiRBOHhkkys effent eh\aatdgan-intitced catangouwsy¥lkap]
s.c, 3tine er e or weeks, while the other

reSPonIS%%tl‘l“‘)&\ﬁi‘H‘éqtge ?@é@k\s\%%glé%é ‘%5)1 he sane dosing regi ne.
Wheal and flare responses as well as clinical scores

(1.0 no reaskioSummaryRifithal fespehfofieAnderdefltsr ed and

rai sed) were deternmined prior to admnistration of
mhliL-4 and i mredi ately after all challenge injections,

skin Teatrel 1BRGEEiSypo Be G thes Elave! Seperdea) pjLecl Q.I;l” Al .8l gBt g =

PN Medss wver a3 skizn qaesitﬁed ?érmasg; en?nt g\hggl o T%l
Mcaﬂo@e&fy;gg-rgfé éﬁ%sudglg S 2 Ve anoh; hz eﬁdsodag e 1;;9

Asaadsmwmt'eﬁf@r! A a e e 4t

Ascar °r"7porat ron appro@d ?ﬂe prg?o?é,l %)ﬁg? 2%%) [0066 21

S response..\ gshablished by perform ng ski n
Skm?t%aq A%%mﬁﬁ g V%é Oomealh ami nal gwin hg*ét reatyente
stﬁ!uQUIstpris@r eeizo ﬁoswzmgww 4zl | s nDom n% ansomz4 Mg
9?81 aﬁ.@ 1602 1385 67 1868 38 1T 1LY 887 S 168 1378 168

Ascats [ 1003 194 M1 98 1168 T2 432 218 144 TS 101? 7.7 198 %8
AscarigJor 192 273 12B 216 BB BTE N3 34 12 <] 58 M7 33 0B 24

Skin Tast \remcte ccntm (PBS) $ummar|znd Values withaut Cilnical Score {i\reai

P4 "we Wen b 1= E U] Week {5 BN W 13 Lo

PES 12 3 2.5 10 -( 1 T 16 25 27 0§ '12 1 4 131 AY 44 AZ

Histamine 1134 73 S76 38 652 43 677 1289 638 42 TI6 31 604 75

Ascaris 103 1042 73 114 274 104 148 1009 15T 795 46 846 B4 B1E 63

Ascaris 1046 418 208 88 72 512 8 S84 4 LI6 B8 623 64 5T 73
Agcaris 104 24 34 248 W2 203 105 54 7 184 68 1285 3 12 NsE

Skin Test Vehi-:te G‘amrc; {PBS) Summarized Vziues witly Clinleal Scors
SEM Vv 3 STN k4 L= ik Lic] ey Ny vk R Ei=] Wesh -2 PEN

PBS 12.3 25 104 17 16 25 127 5 12 4 134 47 44 42
Mistamine 1138 7.8 116 46 1252 7.0 1288 153 4234 67 1292 51 134 123
Ascanis 103 1042 7.3 1937 358 1823 205 1774 23 1442 22 154 58 1502 T4
Ascaris 106 418 208 44041 187 993 212 7SS 17 108 98  d0 102 1103 108
Astaris 107 21 34 353 19 3B T8 64 v 284 151 186 88 3> 227
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continued 3 tines per week for 12 weeks. Al aninals
had bl ood drawn (4.5 nL) for IgE and T cell activation
W@r@bA38668 pri or to each skin test. Al skin teRCBEUSU6/023657

bl ood draws were at |east 72 hours after the previous
dose. Injection of Antigen [0067] Prior to injection,
the chest and abdom nal area was cleaned with 70%

Table B! MdiviahfGRBhalahs: Glanesle) | ntrader nal inj ections of 40
mL of antigen (10 3, 10 5, 10 7 ng/nL) Ascaris suum
extract (G eer Labs. Inc., Lenoir, NC), PBS (G bco

contarfiBL, G and | skand, . and, hi st ani namgk hydr qchl ogdsgle
s 0: 25 110/ YEE 'nga,( C&st e Ei?.l‘f“ Sy YAAWELE o
sszmz S UDS@gUET an gl 0 each Abofr et T 6%

15 1928

sol Lﬁfclr;gns ?e pgepé{red freshl yszm}sbe day Aoble H@St S5 e
wer e=er f orfed. Asc Pls uurg wagl di ¥t eds i i2pBSTL: 10@ 224
- h‘eserl a'Ioly frgglri 10" 1 at ﬁr% (rgeerBLabs) gt ock’lsofUtion, **

e Whi |8 t he hisgt ami newsrqmade, bysadddishg 10 nge( Stsgm 1 ess

Lab?*%k* 72593 t 4 40gHL BBS Gherfiiur ﬁ,ﬁer by L TR R e
PB®: Measur enentssgf “Wheals and: Flftafe and 2@h| necal +  1oer
Scor‘i"’ﬁ"é[OOG%ﬂ Whtal ®3nd™f | art rédporiSes her e mef8ured =9

Amat#US | ng. ver ni gr caLl pgis @n peppegdi cylar axi g at (Lwo ,

ti neEpQ ntsmeo r'nfnqi;1 1emd 15 o2 20:m nut egr fter the Joes

| astazhej ecteon fior ‘@acheani B&l md 6hini ¢al Shorgsof 12 e
1.0 #%PBS), %25 (pi nk%ané® r ai sedyor 2.0 (red“ angs 1 sl
Anmain [ Al sed) vere assigned imedi ately and 15 to _20 m nutes

483 &3,
B aft 6f each @i mak s dsflj 08t | ORS. il QUEES 14 @Ble mer 15 ee

repriggent artfye ¢f apfi smm e thr Sé Iypéé» qhel e e e
measetteementss (Wi th and w t hout odi mecal scora) . ss T s

mameiefi@UCed Cut angeus Wheal amd: Fl are Respanse [ Q069] wdbe

peaSUTRY y OBZHACE I QUi oI cg) o ETorga | wm‘fas:; e

s Was et ermEEd Y si U1 0g g St MEQEET eRen 515
ar easctoaken dTeds ately 1:3 t efs t B8s sUBEUt aneo 1332 1999
i nj €t ons ff om'f haffof'%f he *sechiid fipasuf enéfit 'Bf ar‘éa o8

o taken 15 to 20 mnutes later. Values from eagh group

27 Wer esaver a%gf, and sfiangdard devizati @ens as wekl as SEM s

ry

wer dzgal cufi eds THE) sdife mef holfi wa$: usé?ﬂ ticaltul dfe .
the «afa w2 the cgini eal stores(FeGs. )% 1w

excPt’ t hes®' areas Were™mul £ plFed ‘BY the cT'flni €l
Mma%ScOrggs prior ¢f o det erf,m ni,ng the 4J naIG4 val yes {IFl &5. 2, &4

and H4 ( ”ﬁCOF‘E Agdayipa 15 wss

[Ooﬁ}w Bi ngi% ng G%J L to??L% rs}aept Q¥ - ﬁ?wa& b

noni*tdr ed B%* surf ac%‘ pl sé%rmn“ re$Ppnafite usings =#& e tes
Animal #

£5-304 PBS 54.3 1 $8.3] 5.8 L] 51.8] 38 1 36 Er i 1 1.5

Hig 484 1 s ey 15 199 ] 16 1968 1003 45 1508
Asz10® 1948 1.5 20t 138 16 27 1264 1§ ezl izes 45 2048
A i0® 100,8 4.8 151.2 i3 18 08,3/ 116.8 14 1762 126.T 15 501
Ase 107 §13 1 573} iy 1 48 533 1 533 249 16 1428
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a Bl Acore 2000 instrunent (Biacore, hie, Piscataway
NJ). An NTA chip was charged with N 2+ by injecting a
wa@edoatizssps of 100 mM Ni C12 (Sigma, St. Louis, MIT/EE2086/023657

flowrate of 10 nL/mn for 3 mnutes. A total of

180- 200 resonance units (RU were bound. Hi s-tagged

sol uble I'L-4 receptor was diluted in HBS buffer

(Biacore, | mwable IO N divitivaPadifidl @efa(vasells 8-1a95%

surfactant P-20 to 100 ng/m and injected for 6

mnutes using a flowrate of 5 niL/mn. The resul ting

coneoRYYi NCr eagh, W, i n t g,,egémj& of : X ;‘&?
Anmad € Or I regﬁp bhR® Yoo -‘ ] 9
270 of ﬂxAR ﬁq/m

(conwc@’fs) smr 100 m} onasrrhl l;- 4 &nd smj ect ederpnt o t he
=g p surface containing captured|!lL-4R at 10{nl/mn
“ for 52mi nutds. Sur e Fegeder @Y opsavasisaced

af t emc@ach 2 ndmgﬁewpem meft Wit h 20 nje ofze

(Si gl at W0 nl¥ nise Misved by Z8] niksof 0.11%n
aonk Sl M) . Figure 6 isjrepresentat|ve of this
sw assayss Resifid s [10073] Treat ffent 2‘;13 m I L% caused a

t ot almmbut w4 ansi emts PN bist | 88K 0
cut anfsiius figspotise Jior Tthe 1owdfy

22Nt 1sgene
concentrations (10~5/& 10 7) as

sent he wheal rssafzspon:seség 5
1) . JElgur & 3 dnd.g alfffrables %
S ffespgns i agzrevi @eng;;j t week 8

r edueticdn |ﬂﬂ; cutaangw
of tHA&"study (i ft'8r 6 weeks of treatrre t) and
TergEERed at w%@ém;c} (p (Y cxmw% wee Iﬂmﬁw 1aII Qﬁ;ﬁsulﬁ’:‘f

amﬁﬁ I'1isshelfl t hatut he

A”““’Ascarés L. SO A F“_i' nma > ’2 ».ﬁu jJ5e.d. T at!’u- PEe 1 Tﬂl:‘;,z
W th maml L- 4 n t he \Mﬂ I sfees @nssa 0 gt anieomss! am: 1634

i nj edtifon &t ur Hed " kihsel tineipr efir ealameif; lli‘eé/el é‘* e

Hi st arithe wges used “#6 a+non ‘ant¥sgerivist i nul dted = &

smimaOSI tive control. [07231 This is conpared WI h t he

=M cont Bl anidial swvheot eési ved PBE| i mpect ionsad nstead of s
nhi Lagel el G Ende2 affd bl &% | #ndgld) i 1 T
Fi guraewl asd 2 :andas abhes I ane | lsishow t hal tshere 1 s

mma@ CONstant reaction to all dosesjof Ascarl s suum and

“=rhi st &ifi ne. Jihe BBS.fat diishoyled &l bdgel i e pEspdhse a5 ai
a ne atnl vewgont rol wiski gure 2 shoys s si M | &l response e
to alffSadnigdi st eredrat o%ﬁounds BBSTaAscHr i Ssulim and] e

wmafl St@mne), however, the val ues ate incr eased by the

esa0sCl i mweal SQUT e ftact‘to3 aee l\fhte«r alsss an ho | o0.84
163.% p vk 1, g
&

summiky; vehi cl & cantrals st iidi e8| démonst rahye that 15
t49 PBS hal] novef f got g o5 e me

1 §4.3)

cont i¥nlEed t feat rfent
antigen-induced cut aneous wheal

[0073] Analysis of plasma specific-IgE levels, using an ELISA method, demonstrated a four-
fold reduction that is similar to the reduction observed in the cutaneous wheal response (see
FIG. 5). MhIL-4 is a recombinant human protein, so multiple administrations of the drug
induced an immunogenic response in the monkeys. Binding of mhIL-4 to its receptor was
monitored using plasmon surface resonance (see FIG. 6). Figure 6 shows that the
pronounced reduction in plasmon resonance units occurred at week 10, suggesting an

inhibition of the binding of mhIL-4 to the IL-4 receptor from that time onward. These studies
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responses throughout the study (see FIGs. 1 & 2).Table
I'l: Individual aninmal data (weeks 0-6)Table 11
wo paboussdeml ani mal data (weeks 8-14) [0073] AnECTERR0€623657
pl asma specific-1gE |l evels, using an ELI SA net hod,
denonstrated a fourfold reduction that is simlar to
the reducti on observed in the cutaneous wheal response
also suggethit fBe 1855 .of Mithitydofishld -4, @bssrbédiartotithearhepl ebinges and the
SO nultigle adninistrations of, the drug induced..an
levels qf phasmed el ®ay Be parselt of Fhetmed%lﬁR@§§¢u fizie Gt RedigHh L- 4
to its receptor was nonitored using plasnon surface
[0074] "T85 PERNE Bf {13E8udy) Eemktratbitil k& eBted RANENiéthAon 0 he mhIT -4
pronounced reduction in plasnon resonance units
significantty rededesatironkating 1¢E levelg gad irihikjtsaantigerhindieddomntaeorswheal and
bi ndi ng of IL-4 to the.lL-4 receptor. f [
flare regiapait TheBEles: ool Sl puERSPaiio b LAy pdlBred for
the hurB&d ¢iiday t@fls.mhl L- 4, observed in both the whea
responses and the |l evels of plasma IgE, nmay be a
result of the production of neutral.izing anti bodjes

[0075] [Adtmomph Heeorpsestprogess fag bres desarinpd uthgREErsage & shpgtic details of
o et . o. ) L _
certain G PARRL BRI AR R amblii Al iR AOL i Hodiications

and vadstidng ere émedmpeded withivethe spivih emd scapel of thaieventigpoAsexdingly, the

) cynonol gus nke Simlar and nore profound results

Inventigh ¢s @%B@@P@%E@g@ewmﬁ% inical trials. [0075]
Al t hough the present process has been described wth
reference to specific details of certain enbodi nents
thereof in the above exanple, it will be understood
that nodifications and variati ons are enconpassed
within the spirit and scope of the invention.
Accordingly, the invention is |limted only by the
following clains. W claim 1. A nmethod for suppressing
or inhibiting a dermatitis response in a subject
conprising admnistering to a subject in need thereof
a therapeutic effective anobunt of a human IL-4 nutein
with or without an N-term nal nethionine residue, or a
functional fragnent thereof. 2. The method of claiml1,
wherein the mutein conprises at least a first
nodi fi cati on of replacing one or nore of the am no
acids occurring in the wild-type human IL-4 protein at
positions 121, 124 and/or 125 with another am no acid.
3. The nmethod of claim1l1l, wherein the therapeutic
ef fective anmount is fromabout 0.2 ng/kg to about 1.0
ng/ kg daily. 4. The nethod of claim1l, wherein the
t herapeutic effective anmount is fromabout 0.3
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ng/ kg to about 0.6 ng/ kg daily 5. The nethod of claim
1, further conprising a nodification selected froma
wW@e@i3ssensi sting of a nodification at the N tRCHUH2086/023657
C-term nus, deletion of potential glycosylation sites
therein, and/or coupling of the nutein to a
non-protein polyner. 6. The nethod of claimb5, wherein
Weclaifnhe nodi fication of the Ntermnus is deletion or
I'nsertion of one or nore am no acids. 7. The nethod of
claim5, wherein the nodification of the Nterminus is.
1.  Aehethodforsuppressingtarphibitingwetdermasitisdcsponseria sHatRbePTHIISING
..claimb5, wherein e £ e - - ' i
acminisgafigp &rsobipot R ot MErOLF MRt Mhohnd Falidg
mutein WG oTRfithed: £f Nabiifalmetiloaineiresiduiee onofinptionad frngmeht theteof.
is selected fromthe group consisting of polyethyl ene
gl ycol (PEG, polypropyl ene glycol and '
2. ?ﬁé WO JE %808, whreinTihe nivéin @dmefisel anlamstds fishmodifivation of

e human IL-4 nmutein is coupled to, _the non-protein, .
replacimgineremaere of tHerionine peidy eauEe Bdas Wil_é-ﬁ%g}uni%lﬁﬁ‘ﬁ Bopem at
positio 104, ;L#A[ %lhcgo %tslés)ﬂ} %{Otﬂ%jrg{n%oﬁcia\her ein the human IL-4

e non-protein polyner at am no
acid residue position 38. 12. The nethod of claim4

[ h | -4 '  :
. HOER B I BT Ratad o Pk sHEURI G By om aoout 02
mg/kg Hou B0 nigies a@tyhod of claim 4, wherein the human |L-4

mutein is coupled to the non-protein polynmer at am no
aci d residue position 104. 14. The nethod of clains 4
4. g metlodloMaRei  Rviichean nerthaapéricreffeotiwenamouns is from about 0.3

pol yet hyl ene g%zol PEG. 15. The nethod of claim 2,
mg/kg thahout O.6mhgke | L-4 mutein nodification conprises

substitutions R121D or R121E. 16. The nethod of claim
15, wherein the human IL-4 nutein _Podi fi C@t [ 8%[“1
5. Chepnétbedobduist 1.ifurtheromppising 2 meditigg{ionsgleh(s 2B

consistwqelégéiﬁcgtpo% AW tL it T RO Hefeti6R b Pbtential

glycosylation sites therein, and/or coupling of the mutein to a non-protein polymer.

6. The method of claim 5, wherein the modification of the N-terminus is deletion or

insertion of one or more amino acids.

7. The method of claim 5, wherein the modification of the N-terminus is deletion or

insertion of methionine.

8. The method of claim 5, wherein the modification of the C-terminus is deletion or

insertion of one or more amino acids.

9. The method of claim 5, wherein the non-protein polymer is selected from the group

consisting of polyethylene glycol (PEG), polypropylene glycol and polyoxyalkylene.

10.  The method of claim 4, wherein the human IL-4 mutein is coupled to the non-protein

polymer at amino acid residue position 38, 102 and/or 104.
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substitutions Y124D or Y124E. 18. The nethod of claim
17, wherein the human | L-4 nutein nodification
W@ ompns®es substitution Y124D. 19. The net hod PET/TBZN061023657
2, wherein the human IL-4 nutein nodification
conprises substitutions S125D or S125E. 20. The net hod
of claim19, wherein the human IL-4 nutein
di £leatiFef; ' b Ul iRRein’ tb.thed iéh-protein
1 TRl SR ATk S e NS I e ol & TR
polymemnaidinfihe atil eesiduemositise$8subst i t uti ons R121D and
Y124D. 22. The nethod of claim 2, wherein the human
IL-4 nmutein nodification conprises substitutions )
12. RiABtholb?4RimAdwhiREDhe A8mail Fle-4rattinds obupd¢diorthgnon-protein
wherein the di ficati of the Nntermnus is
polymey pisping gpidgesiaye RAFHHH 1§21 d residue at position +2. 24.
The nethod of claim 1, wherein the dernmatitis is an
allergic or atopic reacti on. .. The. net ho [al.m -
13 The vaediociaf ciaa dleiueiers e Sopen T4 U TR sPiles (o Be Bofprotein
i . . of claim25, wherein the
pomneﬁj%%glﬁlglg%gﬁdt%?s(}ﬂg%sgg%ﬂ:@%h is contact dermatitis. 27.
The nethod of claim 25, wherein the hypersensitivity
act j.on | i € 4 _ iDfolgdtRylehe
14 TREGGIRE SRS I IFhhirine &G poidtn PR R kIR
glycol PE@At i ng a subj ect having atopic dermatitis,
conprising adm nistering to the subject having atopic
dermatitis a therapeutically effective anmount of a
15. q0eReshdd efclsiany vlsidig the hmmaili4 svitammedifioaliemoegpprises
W thout an N-term nal nethionine residue. 30. The
substitytomg K 26P @ RdiZh¥29, wherein the nutein conprises a

first nodification of replacing one or nore of the
am no acids occurring.in the wild-type hu .L-4 .
6. Genarhodet gast 11-oriereinthe ot Bt R CAh rmRrises
Substitl\%gotn%ﬁilﬁm no acid. 31. The nethod of claim 30,
erein the nmutein further conprises a second
nodi fication selected fromthe group consisting of a
By . t S L AMSH -Frh 8l ntdsficati6h 8bmphses
17. oﬁ%ﬁg%tgﬁébg{la%{lgfc‘g%;%tﬁn sites therein, and coupling
substit@forishel 24 er W124E.a non-protei n pol yner.

18. The method of claim 17, wherein the human IL-4 mutein modification comprises
substitution Y124D.
19.  The method of claim 2, wherein the human IL-4 mutein modification comprises

substitutions S125D or S125E.

20.  The method of claim 19, wherein the human IL-4 mutein modification comprises
substitution S125D.
21.  The method of claim 2, wherein the human IL-4 mutein modification comprises

substitutions R121D and Y124D.
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32. The nmethod of any one of clainms 27-29, wherein the
therapeutic effective anount is from about 0.2 ng/kg
W eooahdssts 1. 0 ng/ kg daily. 33. The net hod of aPET/UE®0€©623657
clainms 27-29, wherein the therapeutic effective anount
is fromabout 0.3 ng/kg to about 0.6 ng/kg daily. 34.
The nmethod of claim?29, wherein the subject is human.
Eg? ;g%drg%tcﬁ?rﬂ (thll ?d g[%’laﬂ\'ﬁg r‘l%ﬁ‘teﬁﬂﬁo&lﬁ@atﬁn%ﬁiﬁlses
I'Ss selette ro group consisting of
substlhlﬁ@hs/RlIl])ﬂ)eYiEZ@ gmbﬁBlQ(SEEG), pol ypr opyl ene gl ycol and
pol yoxyal kyl enes. 36. The nethod of claim 31, wherein
the human IL-4 nutein is coupled to the non-protein
23. @Ak WEodasf ciimn wietein the shalliftcapion iof iherN-3@mimGds iseition of an
104. 37. The method of claim 36, wherein the human
amino 40Ldl@sﬂﬂﬁé'f1i’f’sﬂt§s°nc%7upl ed to the non-protein polymer at
am no acid residue position 38. 38. The nethod of

claim 36, wherein the human IL:4 nmutein. is ed[.to
2. {hemmiackatoiann. poHR I ACTBHHTGS B PUPrBiER AD 58 {Fon
102. 39. The nethod of claim36, wherein the human
IL-4 mutein is coupled to the non-protein. polyner. at
25.  diemeethast of olaigy b véiops thei dsrmatifis 1s adyperpsiHSERctPNany
one of clains 35-36, wherein the non-protein polyner
i s polyethylene glycol PEG 41. The nethod.of cl
26.  The mtkodofclaieSvherein thehyRersersHI i dPGHoR %ﬂ{“act dermatits.
conprises substitutions R121D or R121E. 42. The met hod
of claim4l, wherein the human IL-4 nutejin
27.  ribeinhétbed peiaionprihsegn ﬂ@mﬁnsensnt@ﬁtymwﬁn igjafopipyjgrmatitis.
nmet hod of claim 31, wherein the human I L-4 nutein
nodi fication conprises substitutions Y124D or Y124E.
28.  4Rhe ritthodref Haith bfwldreinthesgibjoghisd@inant he human | L- 4
mut ei n nodi fication conprises substitution Y124D. 45.
The nethod of claim 31, wherein the human IL-4 nutejin
29. rmtheﬁhadabr tmatmgmﬂwbjﬁesh@mfﬁmlg dpRatitis] gompprising administering to

the subject BTIGE BioR srE et (HSHOER Y S e afildbnt B Cufffbition

comprising a human IL-4 mutein with or without an N-terminal methionine residue.

30.  The method of claim 29, wherein the mutein comprises a first modification of
replacing one or more of the amino acids occurring in the wild-type human IL-4 protein at

positions 121, 124 and/or 125 with another natural amino acid.

31.  The method of claim 30, wherein the mutein further comprises a second modification
selected from the group consisting of a modification at the N-terminus, C-terminus, deletion

of potential glycosylation sites therein, and coupling of the mutein to a non-protein polymer.

32.  The method of any one of claims 27-29, wherein the therapeutic effective amount is

from about 0.2 mg/kg to about 1.0 mg/kg daily.

33.  The method of any one of claims 27-29, wherein the therapeutic effective amount is

from about 0.3 mg/kg to about 0.6 mg/kg daily.
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substitution S125D. 47. The method of claim 31,
wherein the human IL-4 nmutein nodification conprises
W@ aiwstidgeot i ons R121D and Y124D. 48. The met hodPof/Uustoaé/m3657
31, wherein the human I L-4 nutein nodification
conprises substitutions R121D, Y124D and S125D. 49.
The net hod of claim 31, wherein the nodification of

34, R hbch&d 67 ik 25 vilRkeh EeRubject iBgefmbn.on of one or nore
am no acids. 50. The nethod of claim49, wherein the

nmodi fication of the N-termnus is insertion of an

35.  AfeNRetBEd &f d1881 S QviRkeil €l HonQitoted pdijmerTib eele®itd Gdnnthe group
claim 31, wherein the nodification of the C-term nus

consistirg efgiobyetinfensrelyoe REGL Rolyprapitens glyspl @dapplyxyalkylenes.
aci ds. SEQUENCE LI STI NG <110> AEROVANCE, |NC. FULLER,
Ri chard <120> METHODS FOR TREATI NG DERMATI TI S US| NG
36.  NIREANEheUMRain 31 vOeneosietons IkiByieinBsronplyd jethe msg-protein

US 11/156,221. <151>.2005-.06-17, < > 1 <170> Patentln
polymer et SRP & fesisig 308 18 10 abdios 168 e =005, o

lsfapl Ie.ns <400> 1 His Lys Cys Asp lie Thr Leu G n Gu

|
37. Tl(fe mlet%o& YF Cl-Ell-lhn’rl B&G#hé%%ﬁ thseelguman IL-4 mutein is coupled to the non-protein

polymer at amino acid residue position 38.

38.  The method of claim 36, wherein the human IL-4 mutein is coupled to the non-protein

polymer at amino acid residue position 102.

39.  The method of claim 36, wherein the human IL-4 mutein is coupled to the non-protein

polymer at amino acid residue position 104.

40. The method of any one of claims 35-36, wherein the non-protein polymer is

polyethylene glycol PEG.

41.  The method of claim 31, wherein the human IL-4 mutein modification comprises
substitutions R121D or R121E.

42.  The method of claim 41, wherein the human IL-4 mutein modification comprises

substitution R121D.

43.  The method of claim 31, wherein the human IL-4 mutein modification comprises
substitutions Y124D or Y124E.

44.  The method of claim 43, wherein the human IL-4 mutein modification comprises

substitution Y124D.

45.  The method of claim 31, wherein the human IL-4 mutein modification comprises

substitutions S125D or S125E.
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15 10 15 Leu Thr Gu G n Lys Thr Leu Cys Thr Gu Leu

Thr Val Thr Asp lie 20 25 30 Phe Ala Ala Ser Lys Asn
wabeoe/IB8s6€3 u Lys G u Thr Phe Cys Arg Al a 35 40rdBU#t0as/023657

Thr Val Leu Arg G n Phe Tyr Ser Hs Hs GQu Lys Asp

Thr Arg 50 55 60 Cys Leu Gy Ala Thr Ala G n G n Phe

Hs Arg HHs Lys An Leu |lie 65 70 75 80 Arg Phe Leu

46. Lfv1§e ﬁe&o& B cARR 48V BhedSiA thbund &I Gt )fndf&ﬁ i dati¥n le@l'ﬂgﬁgis
Asn Ser Cys Pro Val Lys Gu Ala Asn G n Ser

Substltu‘eonﬁlﬁllsn Phe 100 105 110 Leu G u Arg Leu Lys Thr

lie Met Arg Gu Lys Tyr Ser Lys Cys Ser 115 120 125
Ser

47.  The method of claim 31, wherein the human IL-4 mutein modification comprises
substitutions R121D and Y124D.

48.  The method of claim 31, wherein the human IL-4 mutein modification comprises
substitutions R121D, Y124D and S125D.

49. The method of claim 31, wherein the modification of the N-terminus is deletion or

insertion of one or more amino acids.

50. The method of claim 49, wherein the modification of the N-terminus is insertion of an

amino acid residue at position +2.

51. The method of claim 31, wherein the modification of the C-terminus is deletion or

insertion of one or more amino acids.
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