WO 2006/ 623623 PCT/ US2005/ 029358 METHODS OF HEALI NG WOUNDS BY ADM NI STERI NG
HUMAN | L-18 Cross-Reference to Related Application This application clains
priority to the earlier provisional U S. application, 5 Serial No.

60/ 603, 012, which was filed on August 20, 2004, the contents of which are
herei n i ncwomoteaiesisby reference in their entirety. Fiepdrpdnbduenti on The
present invention relates generally to the use of human |IL-18, also 10

known as i nt METHODS OFBRALING WOINDS B® ADMINISTRRINGCHUMEARN 10f18M0UNds.

Background of the Invention The reason for this interest is the relative
ease to targ i apeutics into their place of action
(body fl ui dsé%OPEfﬁ%&%gﬁ%%%&eﬁ%%%%ﬁé) 15 Secreted proteins, and the
extracel | ul ar regT?dmspmibaﬂqnauﬁmmbomeo the sudienprovisanaldée.S. ailpﬂlemony

adm ni ste ed b be, dir bod S, or

menbr anesg by #&Pu@%o%@#h@vh g?ﬁrﬂlﬁuﬁu“ tﬁ%@%&?n%wgf’gwawgecr etion
into ext racgbhbﬂemrm teu%ytr&fereﬁw:i;m{mmy eticulumin eukaryotes and the
inner rmenbrane in prokaryotes (Pal ade, Science, 189, 347 (1975); M| stein,
et at., Nature 20 New Biol., 239, 117 (1972); Blobel, et al., J. Cell.

Biol., 67, SBRIdkidrntionO the other hand, there is no known nat ur al

pat hway for exporting a protein fromthe exterior of the cells into the

cyt osol (W|th theTkm@mnimmrmbnmlatescgmwllstot&emctfammnﬂ—.lsoﬂscsnake venom

toxin in n |nto Ther ef or etl otein therapeutics into
cells poié: af)dP‘é P‘ﬁ“’i(ﬁgmé gnfgi‘?"gu Srecently
di scover ed novel cytokl ne Actl ve human | L- 18 cont ains 157 amno acid

si dues. It_has potent biological activities, including induction of
i nt er f er on- yBaskegonnd of thpdnvendign| s and spl enocytes, enhancement of the

ki |11 ng aCt'V'tWk%freé\é%n'l?«ﬁ]thﬁ1&&@%3%91@%1&9}369&tBlf'ﬁ'g&'sEJr&E eplokd i on of nai ve

CD4+T cells into Thi t1on, human - aug ts the
producti on omewmlmﬂleﬁwlateof edion $bady dlupis od thetdebwlapmernbrati€), | L- 18 has

b h h -y bi | th 2,
and appelts. v emOlR Bt e aheR et iRl R bty b e
transduct i ondigatlh watinisterMOnZO B&TyTREG2Sr dAhbb Wipehetbloboasg Bids or

membranes by a natural pathway. The natural pathway for protein secretion into

extracellular space is the endoplasmic reticulum in eukaryotes and the inner
membrane in prokaryotes (Palade, Science, 189, 347 (1975); Milstein, ef al., Nature -
- 20 New Biol., 239, 117 (1972); Blobel, et al., J. Cell. Biol.,'67, 835 (1975)). Onthe
other hand, there is no known natural pathway for expoﬁing a protein from the
exterior of the cells into the cytosol (with the exception of pinocytosis, 2 mechanism
( of snake venom toxin intrusion into cells). Therefore, targeting protein therapeutics
into cells poses extreme difficulties in the art.

25 IL-18 is a recently discovered novel cytokine. Active human JL-18 contains
157 amino acid residues. It has potent biological activities, including induction of
interferon-y-production by T cells and splenocytes, enhancement of the killing
activity of NK cells and promotion of the differentiation of naive CD4*T cells into
Thl cells. In addition, human I-18 augments the production of GM-CSEF and

30  decreases the production of IL-10. I1.-18 has been shown to have greater interferon-
¥ inducing capabilities than IL~-12, and appears to have different receptors and utilize

a distinct signal transduction pathway.



CD4+ T cells are the central regulatory elenents of all imune responses.
They are divided into two subsets, Thl and Th2. Each subset is defined by
its ability to secrete different cytokines. Interestingly, the nobst potent
i nducers for the differentiation are cytokines thenselves. The devel opnent

of Th2 cel Iwohsmrsad ve 5 precursors is induced by IL-4.PC@yﬁSQ‘];05;0gsgshe
di scovery of 1L-18, IL-12 was thought of as the principal Thl inducing

cytokine. IL-18 is_als Thi i nduci ng tokjne and is nore potent than
IL-12 in stinmul at i%4#ﬁég&%ﬁ%§?%16?g“ %%F#E%ea‘ﬁ-"g?nwuﬁ%ﬁeﬁ N¥crete |L-2,

i nterferon-y, TR dreldidBd inkRy HB5) Th 2D EhS | BRALLGRL isﬁgﬁnéayﬂgqisi ne, acts
directly on maciophages to enhance their m crobiocidal and 10 phagocytic

activities. Asbilitytaescatete differenteytokizese Interainglyh thgarost petertfindusere fenthe dest r oy

i ntracel | ul ar ,.pat hogens_and .t [ ls. I -4, |L-5,
IL-6, IL- 10 %{ﬁ%eﬁf‘%ﬁ ,arevﬁﬁ’?"é‘ﬁﬁlegg?er‘%’givﬁszl%@%@%&?’ﬁé’ﬁg%ﬁgmﬁw

ant i body- @ odstedun@rcie induced FaReM Pogab frrdischidry oflil-$8,dL.6 2pwdsnkdughtyof

responsi ble for_cell-nmediated immunity, while Th2 cells are resp&nsi ble for
| mor al i murdsithe Prnsipabdkbmdasiag eytpking Bi-bhis glsg adid dequsingeyioking ape sy

I nvol vi ng sev, I pes . . ' ponents, and nultiple
sol ubl e nedi a@élr%sp ,0 %?%%P%% %mg?%lé}ﬁx%%%%%cﬁ%ﬁéf%r%ﬁ%s' Wbund repair may

be triggered by trEinells ssctoles, iferfereh g andaer-fvWilitetierbay She sigsaetet | SSUE
injury. Although restoration of tissue integrity _is an innate host imune
response, thekl Gyfeking, eindiresdy oganacphages éhenbauce thinmicrobipddaiard process i s
| mpai red. {/Sev. - factQr r .

mudosi 15101 reaaseae B icss LSl IR orbadson EeRA Y Blrov i ¢
limted succiagscellPet pathagens Auitumst calls. WealTh2 2kll4 Byodus@P 94,3840 JL-621005) .

G anul ocyt e- t t t d t ef fect th
el dence. andtLagdH 3, B 3 el e Bonl{ RS ABH R emtpaf ol slonar . "
i nvol ved cancCpdkef &gk, ThY GElEy GO biglardly réspBmitTe fir celEn@ist«iGitinRinity,

macr ophage-col ony _stinul ating factor (Sargranostim induced a nodest
decrease in tWelesEZgells gregespontbls fordwaeyal HR@UREY ati on i nduced nucositis,

al t hough {fie resulygy, eﬁ%&n {&%g{g%j[]gBﬁﬂéstraéﬁtiﬂle@fa%?ﬁ%?ﬁ)% ?éveﬁ?&élffn\gp%sé ctor have

stinmulating factor and g macr ophage-col ony sti nmul at
only denonstexiedluln refrixatmponekth eng meltipit sodublomedintls, mebwldig grewth

pr event T on of DHGEARA Eriekten HobhTienF BoY FE REerR oy Henes TRPPEHE quration of
oral. micosi t i ghemWalshwhith ha Ry @RSRNESuThjug eRkoulh dstdi RIS HIME DRbdrity .
pat hophysi ol ogy, clinicians will no | onger
is an innate host immune response, there are situations during which the wound
20  repair process is impaired. Several growth factors have been used to try to prevent
mucesitis. in cancer patients undergoing radiation or chemotherapy with limited
( success. Peterson, Adv. Stud. Med., 4(4B): §299-S310, (2005). Granulocyte-colony
stimulating factor (Neupogen) had a modest effect on-the incidence and severity of
mucositis in two out of four studies that involved cancer patients undergoing
25 . treatment. Granulocyte macrophage-colony stimulating factor (Sargramostim)
induced a modest decrease in the severity of chemotherapy and radiation induced
mucositis, although the results were inconsistent. Both granulocyte- colony
stimulating factor and granulocyte macrophage-colony stimulating factor have only
demonstrated an effect in the prevention of oral mucositis. Keratinocyte growth
30  factor (Palifermin) has shown the most promise in the prevention of mucositis,
preventing both the incidence and the duration of oral mucositis. With the

emergence of agents that target mucositis pathophysiology, clinicians will no longer
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2 WO 2006/ 023623 PCTI US20051029358 need to alter the radiation or

chenot herapy regi nens, but will tailor the protocol to include an agent
that can prevent the incidence of nucositis. Clearly, there exists in the
art a need to devel op new therapeutic proteins to enhance wound repair,

parti cul aniy 24080396t © skin wounds, surgical wounds, | @grhlseREd0s4h abetic
ul cers, 5 nucositis, particularly gastrointestinal nucositis anc? or al

nmucositis, and |u injury. Summary of the Invention_In one aspect, this
e g

i nventi on pris§ thegRHBPIAT Cheraptherapyregisesms Bun Wil tagg the ROtachl tReed

thereof, conpi &l HoadeREnSIER pRive U iALALRE bP Fubidd 108k Bt Riskln
therapeutically effective anbunt of human |L-18 pol ypeptide (SEQ ID NO 1).

I n anot her thepgeameed thalevalomuew thetpeuticauoteids iosenbhapseyouhd sgpaithe gr oup of .

micos! 11 o, - PR AE ket SR o R e Bt Mes RS welley i '

inventi ors priavdod@s, pariiihytasttoif@sivangusdsditi and ontifucdsHis, hddupdinfient i n need
thereof, conprising the step of admnistering to the patient a
phar maceuti cal conposition conprising an, effective anount of human |L-18,

pol ypepti de lﬁ‘EQahPa hvedidna carrier. Brief Description of the Figures 20
Figure 1 sho%vs t he aflr:é‘lﬂﬁo ‘é% dnsequence of native human IL-18 (SEQID NO1).

Fi gure 2 shows t He oaeraspectathisdnwantjor prowide$ 2 methodef htalihg aveE@l i NO 2) .
Figure 3 shows the am no and sequence of ri.ne platelet derived growth
Factor- 1 ( FsRety nfefted RS wPeo SRR oG e kB g by ¢ rmval
of 25 a.H gndkrapemitalieciec @ amdont onghrRatIh- 18 fobpepid (SEQ-TBINOANMIC t er ni nal

((7'1-221) propeptides (underlined). Figure 4 shows the ani no acid sequence

of “human KGR29Q estNbe Jpund fo by freated i frove theraresn; ofp skip gyuads,
vound T epai 1R BPARM e thoots B o Bl A R o Ol "ean for oach
treat nent grousitisandOuBiakP23623 PCT/ US2005/ 029358
In a second aspect, this invention provides & method of healing such wounds
15  ina patient in need thereof, comprising the step of administering to the patient a
;pharmaceutical composition comprising an effective amount of human IL-18.
polypeptide (SEQ ID NO:1) and a carrier.

- Brief Description of the Figures
20 , Figare 1 shows the amino acid sequence of native human IL-18 (SEQ ID
, NO:1). : o : ,
( - . Figure 2 shows the amino acid sequence of murine .-18 (SEQ ID NO:2).
Figure 3 shows the amino acid sequence of murine platelet derived growth
, factor-l (PDGF-0) (SEQ ID NO:3). Mature mouse PDGF-1 is formed by removal of -
25  asignal peptide (-20- -1) and both N-terminal (1-61) and C-terminal (171-221)
propeptides (underlined).
Figure 4 shows the amino acid sequence of human KGF (SEQ ID NO:4).
Figure 5 shows the effect of topical administration of murine IL.-18 (SEQ ID
NO:2) encoded into adenovirus on wound repair in ob/ob mice. Each data point

30  represents the mean for each treatment group.



Figure 6 shows the effect of nurine IL-18 purified protein (SEQ ID NO 2)
delivered daily systemcally by intraperitoneal injection on wound repair in
ob/ob mce. Each data point represents the nmean for each treatnent group.
Figure 7 shows the effect of daily topical delivery of human IL-18 (SEQ ID

5 NO 1) onypabusmicepai r in oblob mce. Each data point gapiaRabass he mean
for each treatnent group. Description of the Invention Human |L-18

pol ypepti des are disclosed [|.n 0692536 EP.0712931 RQO767178ALl,
and WO 97/ 2441, %EUI%S?}BW%@WE%P%&?SMEBE 15 e oot SEQIENGZS Ot SEQ
D NG 1. Hu rr&élivbﬂeda&il)oglsteﬁﬂm’H@snt@dpeﬂoﬂéa@m‘aﬂﬁ@ﬁouwdnﬂalfdpaig in gtgbty pept i des.

They play a primary role in the induction of cell-nediated i munity,

i ncl udi ng i NSt EaPh &t PoiRiEPIERHH-the BEEHIGE e3chireiment 89PP-s and spl enocyt es,
enhancement of t il o L) : : 1P | t he'
differentiation o E%ljgﬂvséb%%ﬁ%ﬁﬁf#)ﬁ%gﬁo@@%{%ng lo?]é‘%#‘lé@”ﬁd&?g)%y be used
t o repai r5 woNdb onrwaung agpagrin pb/ob olicediHagh ddsapoinbteptesents thel mean forskén wounds,
surgi cal wound | eg ul cers, diabetic ulcers, pressure ulcers, nucositis,
particul arl ytr Pestinal nucositis, and oral nucositis, and |ung
repair. Wund repair pertains to the regeneration of injured cells by cells
of the 20 sane type. The process of wound repair involves the systematic
coor di nat i onDefcriptien of the Isxemiprcel | ul ar events; proliferation, mgration,

differentiation, e%“%‘%cq?%ﬁ&gé@‘é%ﬁﬁ uef—cﬂéﬂdﬁ&?i _m&gﬁ\%%s%%g—yﬁ\g%g%%act ors, and

adhesi on nol ecul ar nedi ators, or rate the
particul 3 CcEPOR71T8A, meldWIODNV2d$ e Thedrmiuo hdid sequer€a ophuwmsan Ibt184s sef Mol ec. Med.

6(12): 10160-1027 00Q). .Interleukin-18 (1L-18), a 25 pro-inflamuatory
cygoki ne, cafPrihigy éﬂ?tﬁ%ﬂ- ﬁlé@%gi’éé p@me@pdegmfmg‘gerf@rﬁ{hé{ﬁq? ¥En 1- beta, and
both CC and i g\@l,’-rﬁ : e b ] Laf | ammat ory
phase of the%ﬁgé‘é}g%@%}’r 0 es%? E‘%%}ngh@%ﬁg?ctxg? bﬁgﬂ%&%ﬁ P‘ﬁr\%gt? 101:
711- 721( 1998juncluimg éndatticohi df irderémen-g plottuctipp b Tleelssmb) eplendcgien enlianesndnh at

synt hesi ze 1L-, 18,  incl udi er.ati nocytes \ i vat ed cro es, which
both oy a PUhERHinE3E I A Gt Rfionon AHbe HEEHEo8 L REIF SOBE | mul at eq
peri pher g -bireed ireMonYelscar - cells (PBM). treated with human |L-18 have

i nduced granul ocyte nonocyte-colony stinulating factor (GwWCSF) production.
Ushio, et at., J.T-kwapbe usedao repaiy yoyndegn apatient, including, but not limited

to: skin wounds, surgical wounds, leg ulcers, diabetic ulcers, pressure ulcers,
mucositis, particularly gastrointestinal mucositis, and oral mucositis, and lung
repair. Wound repair pertains to the regeneration of injured cells by cells of the
.20  samé type. The process of wound repair iivolves the systematic coordination of the
following cellular events: proliferation, migration, differentiation, and remodeling.
(‘ Cytokines, chemokines, growth factors, and adhesion molecules function as ceilular
mediators, which orchestrate the particular cells involved in these activities,
-Kampfer, et al., Molec. Med. 6(12): 10160-1027 (2000). Interleukin-18 (IL-18), a
© 25 : pro-inflammatory cytokine, can induce Tumor Necrosis Factor-alpha, Interleukin 1-
beta, and both CC and CXC chemeokines, which may play a role during the
- inflammatory phase of the wound repair process. Puren, et al., J. Clin. Invest. 101:
711-721 (1998). Several different cell types have been identified that synthesize IL-
18, including keratinocytes and activated macrophages, which both play a role in
30  wound repair. In vitro cultures of Con A-stimulated peripheral blood mononuclear
cells (PBMC) treated with human IL-18 have induced granulocyte monocyte-colony
stimulating factor (GM-CSF) production. Ushio, et al., J. Immunol. 156: 4274-4279
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WD 20067 023623 PCTI US20057 020358 (1096) . Additionally, IL-18 has been shown

to induce interferon-ganma (I FN- ganma) production by T-cells and NK cells.
Granul ocyt e nonocyte-colony stinmulating factor has been shown to pronote
wound healing (Arnold, et al., J. Wund Care 54: 400-402 (1995)), and has

been in th@o%dsﬂhfszio treat patlents with 5 chronic vengusuds rs.
DaCosta, et al., Wund Rep Reg 7: 17-25 (1999). In a margl ne ?agxg&lem on

nodel of wound repalr ve denonstrated that |1L-18 pro wound
repair. The Hé&8 ﬁ)an%%qulwﬂclﬁ hag beeg sb?%@éﬂ%ﬁfﬁ&feme&mmﬂr@%e due to the

pro-i nf | ammag, aﬁﬁaﬁﬁb&l{cﬁoﬂ%%@t&gﬁ%ceﬂs  Gfan@Bc A noRG&- -Bofgent for growth

factors |i ke~ granul ocyte ony inducing factor. 1.0 Pol ypepti des
of the pr esesﬂmmlatmﬁattonhasénerbﬁmmd@pmw wnendhealing Gdnéldoshal.rBconmbi nant

cell cultures,b udin u ateqor et hanol
precipitatio é‘é}ﬁgme% HQ@%gﬁwﬁg ﬂB‘?mh%Sfb‘:S‘éﬂ iémo [ﬁ%a]ép%tﬁpgﬁ@f}bgr aphy,
phosphocej! ublgssic biicuE B0 YaCdvyedl eriph Whinhid RB;B e Cl: uornsc(mgwamw aphy,
affinity chromatography, hydroxyl apatite chraomat ogra hy, lectin

chr onat ogr apﬁgmnq@waﬁw P oﬁ@wwﬁsﬁ%mh%ﬂ@nw ea g Haphyromais)  known
t echni f o t
confor nat: on GRLETeBHE! T mAtahSiEy fHh 21 CHBHE o FepRE IS B fup 201 1 V©

synt hesi s, i mhapmemﬂmmﬂfamry palunefotf dmtcytmhnel\mtztsmdsndmmg[agentfgt mmdthpr oduce
active human_IL-1.8 are. set, forth i 1/0 55. The present invention

al so provi defct %g#m@gﬂ?qymowmc?gﬂw Psing 20 human |L-18

pol ypept iges (SEQJd)lﬁadﬁ@dés)oft@(}ﬁeseﬁamﬂohlc@iﬂse fé@@%écﬁﬁd%unh&ﬂr@iﬂem ically
efff ecti ve anount of oun and may further conprise a

phar maceut i céﬂcpvb@é@ecﬁ{léz eh wﬂbhwvﬂx mefhpds, ingludimngAnyperEm S@f?émor
h t | d oils,
phar maceu 'Cédhanog gfe%g)ﬁ%ﬁ?ri? A d RRerRHBh I adhfon drgbﬂitg\sexcﬁéﬁ%@cﬁ%ﬁx\eﬁ?%%'bo nd oils

I ncl udi ng thos éum ani nal, vegetable or “synt igin, such
as peanut oi phoagbgdaﬁwlmmﬂrommtogrep@ hyﬂrbphobﬁﬁnmamec}tmﬂnatognaphy, V\At er can be

d t h ut t d d
e avenous: gy RGP ROy Pt S SRRk b S PR S0l ut i ons
can al soipe amlugy pétfdfaahelitiusl SR6HABESphY. OWeB XAGPA Rchifi@ies fartkRiab! e

solutions. Suitable pharmaceutical excipients include starch, glucose,
| act ose, :sucpPEiens iy be sraployad tp regenerate. acmwnfmamqa whn| the poleeptide odi um

o s e
i f desired, padifyahdproziact aitive mimat IL-18 are set. f_orth.in WO 01/098455.
The present invention also provides pharmaceutical compositions comprising

20 human IL-18 polypeptides (SEQ ID NO:1). Such compositions comprise a |
therapeutically effective amount of a compound, and may further comprise a

( - pharmaceutically acceptable carrier, diluent, or excipient. Such pharmaceutical
carriers can be sterile liquids, such as water and oils, including those of petroleum,
animal, vegetable or synthetic origin, such as peanut oil, soybean oil, mineral oil,

25  sesame oil, etc. Water can be used as a carrier when the pharmaceutical
composition is administered intravenously. Saline solutions and aqueous dextrose
and glycerol solutions can also be employed as liquid carriers, for example, for
injectable solutions. Suitable pharmaceutical excipients include starch, glucose,
lactose, sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol

30  monostearate, talc, sodium chloride, dried skim milk, glycerol, propylene, glycol,
water, ethanol and the like. The composition, if desired, can also contain minor

amounts of wetting or emulsifying agents, or pH buffering agents. These

5



anounts of wetting or enulsifying agents, or pH buffering agents. These 5 WO
2006/ 023623 PCTI US2005/ 029358 conpositions can take the form of sol utions,
suspensi ons, enulsion, tablets, pills, capsules, powlers, sustained-rel ease
formul ations, and the like. The conposition can be fornmulated as a

SUPpPOSi t Or Y Mbdiddsdssadi tional binders and carriers, sucpC szoﬁé}d.zg;syceri des.
Oral forrmulation can include standard carriers, such as pharmaceutical 5
grades of mannitol, |actose, starch, magnesium stearate, sodium sacchari ne,
cel | ul ose, nEYRARMSILARE s21 abnihe dormpelsolutinps prspansisms supulgen. dabiin Pitc eut i cal

carriers ar r [ 1 | %5&@%@{5 : ng%@g : E. W
Martin. Suchgapggﬁggggggghgsﬁﬁ%%%@# at érapehtﬁl%da’ﬁ?y e fgtt:l?ei{ve anount
of the conpouanche fofrhelatediana pappotitoryl Withrtraditicngletinders audtdarrsers schabl e anount  of
carrier so as.to provide the form10 fo r r admnistration t he

pati ent. Theﬁ'fgg}‘ct"rﬁﬂeast |(gﬁl ‘”I?Hﬁ'ﬂlll""dm’s‘ﬁ’fltm{l‘ff{? SF?B@%?&?‘““’%W%%W@H% In one
enbodi men§  obralifEofiMRRb], Rdtoss, RErdhO FRSSHsfubPiledrae fsodiii sat@Mrihg) accor dance
wi th routine procedures as a pharnmaceutical conposition adapted for

i ntravenous &elhil9sesmagneriam qatbonaledic- Didkamples of ylable nhprmacewisabeaniahs for 15

i o3 Suane e gl of Pl phprnasseL or 15
A R S R N A i A A

| ocal anest behpssitiony el asnthin @nibeaiencally effecte apmint «ithd doenpdunid; oftén t he

i njection. General I%, the i n%r. gdi e,n#)i’Er are supplied either ,ae&ar ately or

m xed t oget h&YPyriied AP, degesfise W4t arfyutabls amoupk gy fager 5 asfodqyrgvids B frm zed
powder, Qp Wad§koper BEmmARGERT foahSpatichk. ThBESRidiakhonid dhishakRde 6ONt ai ner,
such as an anpoul'e or sachette, indicating the quantity of active agent.
Whér e t he copfolistiaten.is to be administered by infusion, it can be dispensed
wi th an infusion hottl L NE.AQ- Fil Ceut i e, water or
saline. \Were t‘hie%é:r%r?pé)g)?{hig%no#@gglﬁ%ﬁ}ﬂnsﬁlgr%g%%@?&n%(lfac 'ucl)a?ia,rd%gn anpoul e of
steril e wat etcdoadancd Witk eduting picedinds A3 @ phammabeutizalopesitisw addped fohe

i ngredients may be mxed prior to 25 admi njistration. Accordingly, the

pol ypept i de Ffﬁ%}vﬁlé’“ﬁgde‘ﬂlmsﬁfaﬁl%mrwgﬁ‘&? PEcaRY. OBPOEIARHOT  Phar maceut i cal
CONMPOS| { 191 ifffaybrldfis haktaflbh KB KolRorlsGh MR iRAbrfS aqu Btk O Swhreas

| yophi l'i zed powders for parenteral adm nistration. Powders may be

reconst.i t ut eduitpleathgicoimpasitdn may alse tiolude apdlukitivingpgent hed a Iobalr maceut i cal |y
accept abl e

anesthetic, such as lignocaine, to ease pain at the site of the injection. Generally, the
ingredients are supplied either separately or mixed together in unit dosage form, for
example, as a dry lyophilized powder, or water-free concentrate, in a hermetically
20  sealed container, such as an ampoule or sachette, indicating the quantity of active
agent. Where the composition is to be administered by infusion, it can be dispensed
( with an infusion bottle containing sterile pharmaceutical grade water or saline.
Where the composition is administered by injection, an ampoule of sterile water for
injection or saline can be provided so that the ingredients may be mixed prior to
25  administration.

Accordingly, the polypeptide may be used in the manufacture of a
medicament. Pharmaceutical compositions of the invention may be formulated as
solutions or as lyophilized powders for parenteral administration. Powders may be

.. reconstituted by addition of a suitable diluent or other pharmaceutically acceptable
30  carrier prior to use. The liquid formulation may be a buffered, isotonic, aqueous
solution. Examples of suitable diluents are normal isotonic saline solution, standard

5% dextrose in water or buffered sodium or ammonium acetate solution. Such a
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30 carrier prior to use. The liquid fornulation nmay be a buffered, isotonic,
aqueous solution. Exanples of suitable diluents are normal isotonic saline
solution, standard 5% dextrose in water or buffered sodi umor amoni um

acetate solution. Such a 6 WD 2006/ 023623 PCT/ US2005/ 029358 formulation is

especi al | yw§YhdsAblss; fOr parenteral adm nistration, but l;zq.)i]s% %29% used for

oral adm nistration or contained in a netered dose i nhal er i zer for
insufflation, It may be desirable to add excipients, such as

pol yvi nyl pyrﬁoemﬂafa%s espfeialy svitable far parsnteral administsation it ey aleIbp B | ene
gl ycol, rmnnfof Biat acﬁﬁms&ﬂh&mﬁr&mﬁmﬁ, £ eféq'dage ﬁph&@&%bﬁleeﬂb@h

phar maceuti ca conmposi tions ternately, the polypeptide may be
encapsul at ech,nswt‘ﬁhtlicet domay b@ d&pable(tb add eanipicetsusish an pmiyvmylpymnolidme,or al

adm ni strati on. rrace caII C bl e sol.id or UId rrlers may be
added to enh%f%”cf’é‘ ¥ St Of%af @th%e??@HCOIGPaQ%tO ﬁ% Bf ®preparati on
of the coyogdshiiim cidak, sﬁﬁ{ﬂﬂaﬁﬁ&eﬁt{m stiehositisheh, | act 059 cal ci um 10

sul fate dihydrate, terra al ba, nagnesium stearate or stearic acid, talc,

pectin, "acaci a, Alipsnatelys thg pplypen mag be eneepstlated. sableied ererpadip anpeanut
oi I, Ol Ve érhulf1§ﬁ‘5f %?dggfal\ﬁ@}u strat-[&e Iﬁ}%ﬁéc%{iuéﬁﬁy @({ éﬁgfreréﬁfl&’&e a sustai ned

rel ease mat erl a cer nNoNost ear a di st ear at e,
al one or w tlquad mers'ﬂ’[rq' Inmddmttoethaaoé mdstabd&narthaeafonmmeﬁ dyud facilitdte be
bet ween about 20 o about | g [ dos e 15 ar maceuti cal

pr epar at i onsPTEPEd eo‘fqniﬂfﬁs‘rti‘ﬁ %Fta’icggﬂﬂPﬁ’u YR phar macy

I nval vi ngy m Admamimymate Rekra ﬂbﬁwgﬂémﬂﬂmﬁaﬂ o@@t@ﬂﬁ@&@d R, paEre) aSélal abl e,  for
)| et forms; or lin mxing and filling for ardg&latln capsuleform;

V\hen ali quagar,@agfslmem iquidsattiers inelugy wisen, acam;hoﬂuqhwe saling, Bed f orm of a
syrup, elixi . Such a
liquid for f"atfnleg%ﬁesdfﬁ[& aﬁ% %?dstﬁséﬁ&géd%?r e%ﬁ%ﬁgys%égﬁﬂ?p. 0.) or
filled into momtdaragsdnaglycmryiamﬁm aloldunﬁmﬂh bwhR. [Thé ypemitiodfedidray be
prepared as ar naceut i 03|t con n n effectjve anount the
pol ypept'i de g{"g‘%fﬁ’aﬂ%% ajnr%’q@ e@Hta 3g$n ‘t’ B&I?efgﬁﬁagﬁlu%ﬂrcbiﬁ abl e
carrier.13n shemsQuRos b}ép%ﬁm%faré R8ad f&ll@@ing% coAVentREMNAGIRiRESHENSI On Or

sol ution containing the pol ﬁpeptlde buffered at physiological 25 pH in a

form r eady fﬁranmqyenvolmgm nigemixig, gipodating; endenmipessingowherr witabler ent er al
ot 5oL 9 ol ST RO 8 e S M e O L
carrier, - aliquid carrier is used, the preparation will be in the form of a syrup, elixir,
emulsion, or an aqueous, or non-aqueous suspension. Such a liquid formulation
20  may be administered directly by mouth (p.o.) or filled into a soft gelatin capsule.
Human I1-18 polypeptides may be prepared as pharmaceutical compositions
(__ containing an effective amount the polypeptide as an active ingredient in a
pharmaceutically acceptable carrier. In the compositions of the invention, an
aqueous suspension or solution containing the polypeptide, buffered at physiological
25 pH, in a form ready for injection may be employed. The compositions for parenteral
administration will commonly comprise a solution of the polypeptide of the
invention or a cocktail thereof dissolved in a pharmaceutically acceptable carrier,
such as an aqueous carrier. A variety of aqueous carriers may be employed, e.g.,
0.4% saline, 0.3% glycine, and the like. These solutions are sterile and generally
30  free of particulate matter. These solutions may be sterilized by conventional, well
known sterilization techniques (e.g., filtration). The compositions may contain

phatmaceutically acceptable auxiliary substances as required to approximate
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such as an aqueous carrier. A variety of aqueous carriers may be enpl oyed,
e.g., 0.4%saline, 0.3%glycine, and the like. These solutions are sterile
and generally 30 free of particulate matter. These sol utions may be
sterilize ntional, well known sterilization techniques (e.qg.,
filtrati o%o.b%%i@gecﬁgrrposi tions may contain pharmaceuti EﬁT’p?"gﬁ@%ﬁgabl e
auxiliary substances as required to approximate 7 WD 2006/ 023623

PCT/ US2005/ phgddegicgvysdivomsgucings pfbadjudting msd buffdringsigaits, a¢. J3€i ng and

buffering agents. .etc. .The. concentration of th ol ypepti,de_of 1the
“nvent i on | SORSER RS meehEBlE it o b o RSB Pyiseed” ¢\ om
| ess than abaiVardwdddly,usl&lohylestthar abait .88 sisualdPattor 40tehed absut 19846Rs as 15 or
20% by weight and will be selected pri mar%tlag based on fluid_ volunmes, 5

vi scosi t i es Muehas 15 a5 by mgiahbandeillbgseleeted armapkydagid adifidveames.i on

sel ected o a‘;ggﬁﬁ{%t' CEOPR S dal : : lyon for

i nt rarrusgul ggué?%&eég?l’%n co lg‘?lzée‘papreparﬁiaoc}i1 ;agadgﬁolﬁitsgﬂglﬁé@é%@kgt erile buffered
wat er, and bet we&hus, alpbarmateuticsi dompesitont of fBOinvention. fgr intraiposenlab0 ng t o about

30 ng, or fram about t o, about 25 o) | ypepti,de of the
Cnventi on.  SIRRAPPY Be PihmRdat i LAy Herat bR MERE e BF ey ont  on 1 or
| Nt ravenous abéift U Se@d abctd 100 Big, HRAGHAP50 A ©AUbLA 0 m&; RPRMt abdeds Me ®f sterile
Ri nger's sol ution, and about | nP‘Ihto about 30 , or from about 5 ng to

)

about 25 ngabgut3s me. phepelyprptige of he invertian: iSimilath, aphpmpsewisals for  prepari ng
par ent engl | L EH- St |t : Y] e apparent
o' t hosd oo LR M e ARG S R s Ll WA M dhit®,

exanpl-e, 15 abouREXYVENGFENiE RinsEWAckdh, GAL al5@it BN o abbutB0arg,,or Klamk Publ i shi ng

Co ,  Easton, P |vania, T | tides,. of the. i tjon, wh
o opar &4 i naB RapeRABN 200 O B R B By Siony ASEA FRRLAR . dose
forms. The %ﬁ@éﬁ’xﬁgﬂ)@érﬁer%ﬂ?é&ﬁﬁi&hh@@béxﬁposﬁfoﬁa@ﬁﬁeiﬁ/&llﬂmd%&ﬂl] Be

determ ned.readil'y by those of skill in the art. Such a dose 20 may, if
sui tabl e, béppasgsla basckilledin disrartang ate degeribed i paresietad in doperagmleappr opri at e

by a pRhysi g irigig%pﬁ%: n ' I |yl | LLro assays may
opti onalri y gg@n‘%ﬁggfe 0 éﬁgg‘%‘denpﬁ%hﬁgﬁi’ﬂn%lgggg@g"gg[gr%&nng%g&’ The precise
dose to be &sgbm\Pednsyivatidae formul ation will also depend upon the route of

adm ni stration, d the seriousness of the disease or 25 disorder, and.
shoul'd be deci degg%\%léﬁ?‘?ﬁnﬁﬁs ‘ffgﬁet W@B‘]tﬁﬂgmpriﬂﬂrﬁa a;?ﬁ’ﬁ%‘ﬁ"?‘?“& r and '

- preparation, may be present in unit dose forms. The appropriate therapeutically

effective dose can be determined readily by those of skill in the art. Such a dose
20  may, if suitable, be repeated at appropriate time intervals selected as appropriate by
a physician during the response period. ‘
( In addition, in vitro assays may optionally be'employed to help identify
optimal dosage ranges. The precise dose to be employed in the formulation will also
. depend upon the route of administration, and the seripusness of the disease or
25  disorder, and should be decided according to the judgment of the practitioner and
each patient's circumstances. Effective doses may be extrapolated from dose-
response curves derived from in vitro or animal model test systems.
For polypeptides, the dosage administered to a patient is typically 0.1 mg/kg
to 100 mg/kg of the patient's body weight. The dosage administered to a patient
30  may be between 0.1 mg/kg and 20 mg/kg of the patient's body weight, or
alternatively, 1 mg/kg to 10 mg/kg of the patient's body weight. Generally, human
polypeptides have a longer half-life within the human body than polypeptides from
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each patient's circunstances. Effective doses may be extrapol ated from dose-
response curves derived fromin vitro or animal nodel test systens. For

pol ypepti des, the dosage adm nistered to a patient is typically 0.1 ng/kg
to 100 ng/ kg of the patient's body weight. The dosage admi nistered to a
patient 3GygBynshessRet ween 0.1 ng/ kg and 20 ng/ kg of theRald ' ody
wei ght, or alternatively,1 ng/kg to 10 ng/ kg of the pg)tlenétzwé%%%%&; wei ght .

General |l y, human po%pept i des have a longer half-life within the human body
t han pol ypepthedRecigsoiie 18 tdmmmme reppass fo %eﬁwm@m@%&éfhu&tlﬂw speci es,

due to the iJgaMRe of ﬁﬁﬂ%ﬁg@ﬁ&&%& s EFr8dheRCIRRRARTs offliiRossibieer  dosages

of human pol ypepti des s frequent admnistration is often possible.
Further, thefuthsnte dnagefand fuamngy of administmatsmrafpolypemidepof thpapeitdss of t he

i nvention nmnmay be redyced enhapei ng, upt ake d tissu enet.ration (e.g.,
into the brafp%’ﬁbeorted%cegﬁge @%ﬁ‘éﬁ??ﬂgﬁeﬁ%&‘/ﬁ%"?&% i(‘éﬁglq%@w%ﬁé’?)aqfor exanpl e,
lipi dation. fhbgoliypepaitéd HNmadiseatvno vicHes, f@r@@ﬁ?@ﬁﬁdhﬁcﬁﬁ' pack or kit
conprising one or nore containers filled with one or nore of the

i ngredi ents of tH&epnEnHeralse proxides e Braswasautiel Hack ortdgeomprsing oBHOr Opt i onal |y

associ at ed Wil SHGRCSHHA WIS ditlor R HScineRBlhG%s b lifind:ShRaPr escri bed by
a governnental agency regulating the manufacture, se or sale of
phar maceut i capositiof oflthginvaitiopr Qptionaly aedociatedrwith sueh cafthiea(s capmraoval by

t he agency of manufacture, use or sale for human adm.nistration |In another
enbodi ment  oFOERE A (R HSTIDG BY # BQSRR AR S e MerR S at o
nunber ofg C@BbRkdeHphaRAtbehRAlL & bidlbdidl Erddﬁ&s,dﬂﬁ@tg@tfcéﬂéﬂeb@ alf Or
tfeatment of a particular indication. 15 In another enbodi nent, the

conpound or Wohpagmey ehmanagiare deseioy elefpr hnman adpeigistrptéon. iIn apether cul ar a
Li posones  + Rtk af 6 RS v A ks A fe fede i N soblitive mplifbefie 1 00 o
and Fidl er (ed&igers teqassd thiénifiNdhickdospge. re@Bisn6rs f¢rli8Beent bbhppatiBdarest ei n,

ibid., pp. 317-327; see generally ibid.) 20 In yet another enbodi nent, the
conmpound or lgé‘ﬁﬁlﬁz’é}rtion can be delivered in a controlled release system In

one enbory nent, anRHGHerBRboRndhE AR éonfRund 8 @RiposifibR Ea bexdiverad ifRC Cri t .
Ref. Bi onmed. En 14: 201 (1987); Buchwald, et “al. ’%’/Slljgi%e(rlgﬁ)%: 507 (1980);

Saudek, et aveﬁi,cgeﬁn IEsifular 3 lippeame Geeilagar, faiowg)249:1p 0}; Treat,
et al., in LIPOSOMES IN THE THERAPY OF INFECTIOUS DISEASE AND CANCER, Lopez- -
Berestein and Fidler (eds.), Liss, New York, pp. 353-365 (1989); Lopez-Berestein,
ibid., pp. 317-327, sce generally ibid.)

20 - In yet another embodiment, the compound or composition can be delivered

in a controlled release system. In one embpdiment, a pump may be used (see
(_ 7 Langer, supra; Sefton, CRC Crit. Ref. Biomed. Eng. 14:201 (1987); Buchwald, et

al., Surgery 88:507 (1980); Saudek, et al., N. Engl. J. Med. 321:574 (1989)). In
another embodiment, polymeric materials can be used (see MEDICAL APPLICATIONS

25  oF CONTROLLED RELEASE, Langer and Wise (eds.), CRC Pres., Boca Raton, Fla.
(1974); CONTROLLED DRUG BIOAVAILABILITY, DRUG PRODUCT DESIGN AND
PERFORMANCE, Smolen and Ball (eds.), Wiley, New York (1984); Ranger, et al, J.,
Macromol. Sci. Rev. Macromol. Chem. 23:61 (1983); see also Levy, et al., Science
228:190 (1985); During, et al., Ann. Neurol. 25:351 (1989); Howard, et al, J.

30 Neurosurg. 71:105 (1989)). In yet another embodiment, a controlled release system
can be placed in proximity of the therapeutic target, i.e., the brain, thus requiring

only a fraction of the systemic dose (see, e.g., Goodson, in MEDICAL APPLICATIONS
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anot her enbodi nent, polyneric materials can be used (see MEDI CAL

APPLI CATI ONS 25 OF CONTROLLED RELEASE, Langer and Wse (eds.), CRC Pres.,
Boca Raton, Fla. (1974); CONTROLLED DRUG BI QAVAI LABn. I TY, DRUG PRODUCT
DESI GN AND PERFORMANCE, Snolen and Ball (eds.), Wley, New York (1984);
Ranger, &YO2006/023§23  pNacronol. Sci. Rev. Macronol . Ch}épﬁ’f”s%@?/%f@lgw); see
al so Levy, et al., Science 228:190 (1985); During, et at., Ann. Neurol.

25: 351 (1 1988y Coriwmren RetesE, sudra, 361 Daipl ORUIIR (1784)1 O5thed@B&plled | n yet

anot her enbodi nent, a controll ed rel ease system ,can_be. plac in proximty
of the ther‘ﬁgﬁ‘éﬁﬁ%Yéfepléra&e‘ﬁlf*cuﬁs.eé.“}"hﬁﬁ%‘”%? BYir?“&’aﬁ&?‘%”éﬁ%‘}gﬂr%%gﬁl y a fraction
of the systa@%%)}dose (see, e.g., Goodson, in MEDI CAL APPLI CATIONS 9 WO
20061023623 PCTI US2005/ 029358 OF CONTROLLED RELEASE, supra, vol. 2, pp.
115-138 (1984)) . HonkeL-¢dpelypdptides (SEQ) 1BENO: 19 yaydberdmirdsteied bygried i n t he

review by Langer. (Scjence 249: 1527: 1533 199 . Human 11-18 polypeptides
(Sko 1 0 Yo B Bl el dpad bt & ot B Beqkp YRR Dut e, “and
may be repewithfic titned deilicfbr betwden 1 dSy forabautaintt Weel® t6 Bfice e webl &Gontd Mes dai |y
for between 1 day to about three weeks to once per week or once biweekly.

Al t er nat i vebipeeklfeAlapativaly. tgpeprideanavdieaitered 10 gglicechergdgsiendi ty and  thus
all ow oral R | TN & at | I QEherel ates to
the relati @g?%ﬁ%# %ghlog‘?am? %lﬁﬂpm%ziﬁfﬁi}ﬁtﬁ k%tﬁgbg?%@%ﬁét rig%{\?ent | %n in the
human ci r cufedetiveo duration afilic omiechles obilip pesed iventdorein dlie lglmadnl citculatiére art |

dependi .upon the condition Ilng treated gnd the.general health of the
D7 ot 16 1Bk 2% afHe b P i it € e ABE phah pESPRfien BX8h ng

g?ophyl axi subuted @drthd pénkfalhéa of thedpatieitan patient an effective amount of a

conpound or pharmaceutjcal conposition of the invention conprising human

| L- 18 pol ypept i S ingentigprqvislesethods phireiyacniripbibitiorapd prophaxis Byent i on, t he
conpound i s,8§ Pg@s' I L L : | ree from

subst ances %dgl{éﬁ?& Imd{@iatt%ﬁmeapﬁéﬂéf{n't%?eﬁp:?cg%gxg%%ﬁ’j%gﬁl@a}ngioge_ effects).

For mul at i onghaamecemrtitdl odmpaditicuchiting invemiph ommpginlsrmaip} Bymdypeptde t he

For il aft onCHeh B Rsf dn b Bhbidin&R oni grveaiim oo Sineef 8 SbTRRa arong.
those descr plagrbdeR€kibshalifNy fralidi dsbstRbds \Rdt Yinfditd P86t HpRodtid@wn. and can be

used to adm nister a , o
P undesired side-effects). Formulations and methods of administration can be

employed when the compound comprises a polypeptide as described above;
additional appropriate formulations and routes of administration can be selected
20  from among those described herein below.
Various delivery sysiems are known and can be used to administer a
( : compound of the invention, e.g., encapsulation in liposomes, microparticles,
microcapsules, recombinant cells capable of expressing the compound, receptor-
mediated endocytosis (see, e.g., Wu, et al., J. Biol. Chem. 262:4429-4432 (1987)),
25  conmstruction of a nucleic acid as part of a retroviral or other vector, etc. Methods of
introduction include, but are not limited to, intradermal, intramuscular,
intraperitoneal, intravenous, subcutaneous, intranasal, epidural, and oral routes. The
compounds or compositions may be administered by any convenient route, for
example by infusion or bolus injection, by absorption through epithelial or
30  mucocutaneous linings (e.g., oral mucosa, rectal and intestinal mucosa, efc.) and
may be administered together with other biologically active agents. Administration

can be systemic or local. In addition, it may be desirable to introduce the
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conpound of the invention, e.g., encapsulation in |iposones, mcroparticles,
m crocapsul es, reconbi nant cells capabl e of expressing the conpound,

receptor- mnedi ated endocytosis (see, e.g., Wi, et al., J. Biol. Chem
262: 4429- §7)), 25 construction of a nucleic acid as part of a
retrovi ralﬁ%g%m%h% ¥ vect or, etc. Methods of introduct ?SWU'IS?‘?@T”%%S,S but are
not limted to, intradermal, intranmuscular, intraperitoneal, intravenous,

subcut aneousghaimrcedivakainpoapdsdu carnpositings of Gk imeoti@sintolhe cerdshpasveds or

conposi tions be adm nj stered .by._any convenient.route..f.or. exanple by
Cnfuston or TBURHLYeR] SlePlsosteyholpting Bt ah mRterd mietost ™ 30
nmucocut aneosrdvemtrib@sr iecon mey be fabiliCA&Fby dnfifrdlentitdlat Cithaéd forl nucosa,

etc.) and may be administered together with other biologically active
agents. AdnichiBPlecatiaghed t¢ 3 pespvoly el A3 0 Grmaye mservois. Bolionan, "it nay be
desi rabl e t Qg : 05L 0 (VNG Ospofl

phar rraceﬁti %g c%t%p?ﬁgggﬁ{sﬁg.}ge%o%o}s%?f?é'hgy?’g%%tfﬁe [ n&gﬁl'?l on ?eg‘?%ﬁt he central
nervous sydommlifionarith suderaablizng ggene, i ncl uding intraventricul ar and

intrathecal injec¢tion; . intraventricular.injectjon e.facilitated by an
it ravent i cul ar teaetapdinnd PG R b TRt ABaRGtr | “stch xs- an
Omaya r esemppgiacedtichNBoRdoMnde o @hinPosiidnd of B8 ipRAtLG Reallaoewadediad, e. 9., by

use of an inhaler or nebulizer, and fornulation with an aerosolizing agent.

I n one embodeebeftregimenkeSughsdaEnigirtion mayde apldeveddiyy fos prampe.288nei bt er t he
phar macgut i . f. the Lon, l.gcally to the
agea inqlfbnee yoo?%{i{?%g rfg?]cgflng%gﬁlq%g}%%?} ¥ ’zfto H‘;’% A:Egy%éh’aég%i 1geived by, for
exanpl e, andonjohctivp with avayumfdréssimgtafits smrgery, by dhjedtivhylsy mpamdwf ang sur gery,
topi cal application, e.qg., in conjunction w.th, a und. dressing after
surgery, by TPRFEEEY SHENEIr 4 LERRIGH. & D mees PL i mg At R mpland beife Do ¢ or
or by means ¢@h pafbuk,Rhdkous SitigllatiNdts MterRE iMdudifd mBmBE#NBS) Suchi@n- por ous, or
gel ati nous nmaterial, including nenbranes, such as _sjalastic nenbranes, or
fibers. Vhenizgghe nesbeanehgr Gbgs.oWdien administesing prefein) i is asdvisglde teusgat erial s to
whi ch t pr, [ de of adm nistration of a

pol ypepplgde nga#%aﬁsetgﬂﬁ@%ﬂr}@%gﬁ)tﬁn%gg Sggg%fg%'sui table route that delivers the
agent to the hostThe fivde pbidnpiestrattimsof anpdlyppptiaderd delitveansibn eagboant i ons of the

i nvention are, rticul ar useful for renteral, administration, i.e.,
subcut aneousHA ?WPP&MQG%Y%’H f‘g‘?'ﬁfor@gg?ﬁ.rm ?/P‘HVP‘?PHHE? sal ly,

pharmaceutical compositions of the invention are particularly useful for parenteral -

administration, 7.e., subcutaneously, intramusculatly, intravenously or intranasally,
20  or for topical administration, if used to repair a wound on the skin. To treat
mucositis, the polypeptides can be delivered to the patient via parenteral
( _ administration.
The present invention may be embodied in other specific forms, without
‘ departing from the spirit or essential atiributes thereof, and, accordingly, reference
25  should be made to the appended claims, rather than to the foregoing specification or -

following examples, as indicating the scope of the invention,

Glossary _
The following definitions are provided to facilitate understanding of certain
30  terms used frequently hereinbefore. ‘
As used herein, the term, "carrier”, refers to a diluent, adjuvant, excipient, or

vehicle with which the therapeutic is administered.
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20 or for topi cal adm nistration, 11 used to repair a wound on the skin. To
treat nucositis, the polypeptides can be delivered to the patient via
parenteral adm nistration. The present invention may be enbodi ed in other
specific forns, without departing fromthe spirit or essential attributes

thereof, agdy.R668kMAI Naly, reference 25 should be madeg F?,Ugﬂ)g pended
claims, rather than to the foregoing speC| f | cation or follow ng exarrpl es, as
indi cating the scope of the invention. sary The foll ow ng, defJ nitions

are provided to fa Oiaitftdaﬁ’@aﬁh%lﬁeélt"éﬁmfﬂ&n@f’fE’é‘l"tfé‘i’rﬁ its gapural pigle: iredhit
frequently hefghoReiRng; 1tﬁ§sﬂé§§&a§&g&ﬁ6ﬂ}e%15% fr&3h 1 oriSifileh flronménBlor s to a

di l uent, adjuvant, exci pi ent h whi ch"the therapeutic is

adni ni st er ed.boti E@ezm&mﬁcwﬁddﬁmwmmrﬂﬂmbmbﬁ'a Ivinghs altered
"by the hand of nan: curs ?én nat ur e,

it has been ccﬁ%?{’ésé%lIsd’roE lé%tv@”% tgr 4 Stgwdﬁ cﬁ%‘?c‘jerr?yﬁ Sgtﬁgcf’par% bot h. For

exanpl e, & pakt eCle@bheler itrcoaxiRipRRMEt Marefidt of & ddurll seefR!"isoltsd",| | Vi ng
organismis not "isolated," but_the same pol ynucl eotide_or polt}:pept i de

separated 5 fasdh g isceAay osﬁﬁéw@m i Ylgreg ¥raxd Bqlvwglet%ﬁq on polypeRiderthaflis of its
natural stat nﬁéducbé@'tpe tfgégg x‘?ﬁgt féﬁ{aﬁbh &&35%&'86 %&nﬁ&vef a

pol ynucl eot i de or |ntr uce 0 an or
transfornmati amonyanmlt method i badlaed"cmemf ity smlhpremhmsmdmgmmmmh met hod is
"isol ated" even .. sent in said organism which organi sm my

[ Still
be living or %%W‘ﬁl?maﬁbe@’@lg?ﬁag‘l ﬁ?’lﬁﬁ "nucositis", as used herein, neans the

destructimn of thermepédd)embedsitis® dsuBddYbréth, ¢ FH@ABstrRLiO of the eﬁﬂfh@héﬂnt estine,
bl gdder, nouth, resulting fromi Yradi ati on or chenot herapy. As_used herein,

the-term " Hammfeamqr&a@b 2.8, il ua@ﬁn%s@ﬂaéidﬁmmoythaﬁﬁmlneafrpwadlwmq:e

I nvention. Th;%e wtherapeutically effective amount”, refers to that
anount 15 of 't erapgﬂtlc agent, which is useful for al I eviating a selected
condition. As usedammhﬂsrﬁmt the tdray; Pphatipdrantiat’cincluded Yepermanyeqpphdritiols neans

TR ST R AN R T SR TR L
for use ifs ans 'iﬁ’érzipeuﬁ@ﬁlgent, which is useful for alleviating a selected condition.
As used herein, the term, "pharmaceutically acceptable”, means approved by
a regulatory agency of the Federal or a state government or listed in the U.S.
Pharmacopeia or other generally recognized pharmacopeia for use in animals, and
more patticularly in humans. “Polypeptide” refers to any polypeptide comptising
20 - two or more amino acids joined to each other by peptide bonds or modified peptide
. bonds, i.e., peptide isosteres. “Polypeptide” refers to both short chains, commonly
(\ referred to as peptides, oligopeptides or oligomers, and to longer chains, generally
referred to as proteins. Polypeptides may contain amino acids other than the 20
gene-encoded amino acids. “Polypeptides” include amino acid sequences modified
25 - either by natural processes, such as post-translational processing, or by chemical
modification techniques that are well known in the art. Such modifications are well
described in basic texts and in more detailed monographs, as well as in a voluminous
research literature. Modifications may occur anywhere in a polypeptide, including
the peptide backbone, the amino acid side-chains and the amino or carboxyl! termini,
30 It will be appreciated that the same type of modification may be present to the same
or varying degrees at several sites in a given polypeptide. Also, a given polypeptide

may contain many types of modifications. Polypeptides may be branched as a result
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nore particularly in humans. "Pol ypeptide" refers to any pol ypeptide
conprising 20 two or nore am no acids joined to each other by peptide bonds
or nodified peptide bonds, i.e., peptide isosteres. "Polypeptide" refers to

bot h shor} . chain coomonly ( referred to as peptides, oligopeptides or
ol i gorrers%voa%‘?gﬁmg&f’onger chains, generally referred top%@ﬁﬁ@$ﬁ§.
Pol ypepti des may contain am no acids other than the 20 gene-encoded am no

aci ds. " Pol phelpguitesion asl thelemanbmoyclic, vittsmguidootrandidhg. i(@dlic,25 eit her by
natural progesses, ch as, post-translational ocessin or b hem cal
nodi ficatio raflﬁ%%ﬁpag’é@cﬁ?‘fla ye ?EOIMPﬁd??H’BWeT‘%&%% Pgﬁitu.'aggﬁté% rl’%’d'@f i cations
are wel | degfedsbest hiy hamhde ByeyyhtheflethBdTVIGdifiitiadhs BElLAD hegaRhs, as wel |

as in a volum_ nous research literature. Mddifications may occur anywhere in
a pol ypept i deylatione ARETmepsyletien geydation biefswlgne, covtentafndgieateidlayinde- chai ns
and the am g, 3 SRIARN o oHelMleMhojer? bobbichiabthotREn B FRhAAGL hat the same
type of nodification may be present’to the same or varylng degrees at
several sit esclestide dgtivaeive privyipetpttacienenfbiSolipid oglipid depodiivpepvalee nay contain

many types of di fications. .Polypeptides. na e brapch as.a result 12 WO
2008/ 0236238 f%%d%Pﬁ?%@%@lém°8¥£d§?5&3ﬁ"§qnﬁa¥5ﬁ°§?ﬁ“"a S@ﬁ‘gﬁ‘g}"%‘?&y be cyclic,
W th or W t hquiaibs, @eeRinghtiofM6inidion oPEMARNEG o@DEhiB! BAEARE of ¥fdihé,

pol ypeptides may result frompost-translation natural processes or nmay be
made by synt¢ratfien ekpiregistanptsdioringlationm gemmaciathoaylaiden. glvaosydation, GBY1 at i on,

ADP-ri bagyl at. | ) ' I Of i '%]i” I . .of flavin, 5
val en'(ti 6at t% g%}%?rgor@ %ﬁgg&%ﬁg@ﬁo& ie{{%rl,aaé%va e)ﬁé%glt ﬁg%ﬁr%l%?&gg% g‘lmnogltl eotide or
cl eoti de @eoseotgid precessing ghesphopidiien | prenlatioh, @cdmipattbnogeldnopiatiorjer i vati ve,

coval ent at{qgac_hnent fgﬁposp 0t i dgéji_no%j tol, cross-I.inki ngi cyclization,

di sul fi de bSHFUORJFAPatErENA HetiaterpHtipbA. 2P AdEY WP IF S 8t cross- 1 i nks,

formation Ofargl%ﬁétioﬂ?and deRuFBliBR (sef, faYinQaidd! PEBYERS - SeRMVHAE ARD

gama- car bogi0 ation, glycosylation, GPI ff 10 anchor formation,

hydr oxyl at i MQLECEARBRORERTEN2NA yida li BrCretghtdns W6 yH. réeoran apst Caupanyn,

pr ot eol yti c Sidag. ryl.ati r tion.. ra ' |.on,

sel enoyI}igt i (1)\1%',{;‘;0?8;%1 H’%r gﬁo?&zt%ggﬁjé%%&yﬁﬁ&m}rg??‘g%{é@o dé%%??ljlisbﬁgrgéég%ﬁésno acids to

proteins, susdPsSpectl §i12yindOSONRARNATIONAY TolvianeENT MopFeReioNar | nst ance,

PROTEINS - STRUCTURE AND MOLECULAR PROPERTI ES, 2n d,,..T. E. Creighton, W

H. Freeman &ARATESHbalty Johpsonls ordemie §ss, Napy *é?rkF??S%PﬁglﬁwghsMst?i onal

Prot ei n Mdighleah| @2S626°6463 ROR; R%ES, ePdld ARE IPPREIS 5cil 66348162 (1992)).

POST- TRANSLATI"ONAL COVALENT MODI FI CATI ON"OF

' Covalent attachment of biologically active compounds to water-soluble

20 polymers is one method for alteration and control of biodistribution,
pharmacokinetics, and often, toxicity for these compounds (Duncan, R. and

( Kopecek, J. (1984) Adv. Polym. Sci. 57:53-101). Many water-soluble polymers have

been used to achieve these effects, such as poly(sialic acid), dextran, poly(N-(2-
hydroxypropyl)methacrylamide) (PHPMA), poly(N-vinylpyrrolidone) (PVP),

25  poly(vinyl alcohol) (PVA), poly(ethylene glycol-co-propylene glycol), poly(IN-
acryloyl morpholine (PAcM), and poly(ethylene glycol) (PEG) (Powell, G. M.
(1980) Polyethylene glycol. In R.L. Davidson (Ed.) HANDBOOK OF WATER
SOLUBLE GUMS AND RESINS. McGraw-Hill, New York, chapter 18). PEG
possess an ideal set of properties: very low toxicity (Pang, S. N. J. (1993) J. Am.

30 Coll Toxicol. 12: 429-456) excellent solubility in aqueous solution (Powell, supra),
low immunogenicity and antigenicity (Dreborg, S. and Akerblom, E. B. (1990) Crit.

Rev. Ther. Drug Carrier Syst. 6: 315-365). PEG-conjugated or "PEGylated" protein
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PROTEINS, B. C. Johnson, Ed., Academ c Press, New York, 1983; Seifter et
at., Meth Enzynot; 182, 626-646, 1990; Rattan, et at.; Ann. NYAcad. Sci.,
663: 48-62 (1992)). Covalent attachment of biologically active conpounds to
wat er-sol.uble 20 polyners is one nmethod for alteration and control of

bi odi st r iYbREEN2362hhar macoki netics, and often, toxici BETfIERSMIIB conpounds
(Duncan, R and ( Kopecek, J. (1984) Adv. Polym Sci. 57:53-101). WMany

wat er - sol ubtherapoitigseostatningsingkearmultpld chmnsamﬂ]jo@eﬁlyﬁm%eycef drethes, such as
oL bR b Ay AR b TCRI R A R 7 2
(PN, “éhﬁﬂﬁéﬁjﬁﬁ”"%";lfgﬁi*‘%%’%m? 9&%"3 M-St [ o ‘*?g*gdsg‘{ Polyet hyl ene
o a1 |y N gaE e ahogher i s : ??Né’r oper i es:
very | ovl-\!/t t ome%ang@g%ﬁkygas ]i@g%hyge%ﬁzﬁq%g%g@%n??@y dil col .

429- 456) exBieldgtual Applidatiohs. tAmm:aaq:uaﬁm Soolet, wm{ngtmebk:, pRASRISA) I ow

i nmunogeni Cj nd anti icity (Dre S. and _Akerblom E. B. (1990)
ait. Rev.© Olete . 5%, @r) Prepatatij gnd fglal%stfszaélea)o pelsideugat ed or

" PEGy| at ed” 1ok dpfyididh hu%n%@ﬂ%ﬁﬁ&%%?ﬁlggﬁﬁl %?Q@%&%@%ﬁ@s ﬂ}%ﬁﬁpemi cs,

cont ai ni ng S|n e or nmultiple chains of polyethyl ene glycol he protein,
have been d@‘sia)rl?@e(dthlyhnc plycelyi (Ghemiiftiyentl Bielpgical depliGitionk., ARericat al . - (1996)

Bio 9:.21977 eI d, M S (1997) Biochem stry and
nol i)%ycﬁgmﬂ)lgf?&(l)elteﬁ’yl e%%léméﬁoi}bm?mgg ed adenosi ne deani nase (PEG ADA) .
I nJ. M Harrissaed hé‘rng&ieltﬁﬁKS’wbﬁ!h):pdﬂtﬂ meiﬂ@y]leﬂﬂﬁu@fepmbﬁoces@hem stry and
Bi ol ogi cal | i cations can Chem cal  Soc hi ngt on, DC,
pl45- 154; gegl&epm e 'hﬁa‘é(P‘de( weyAinsHh Haf Lt °a B‘”gﬁi Pt eri zati on of
pol y(et hyl ene gl ycol )yl ated human growt h hornone antagonist. In J. M Hans

and S. Zali psky Eds) Poly(ethylene glycol): Chem stry and Bi ol ogi cal
Appl i cati ons. peldieations and referendesdhclBbng batyiot iied tegpatents a0, pl 70- 181) .

used, her e ter woyn R | processes
i nvoI ve nﬁ Pﬁﬁiléauonsn%itﬁg 1 #’ﬁs Sy e%}f)‘gaé“’“%‘{; %o’?mICB%D’% t%ﬁ%&e refe \?éégéﬁél cl osure.
Al publi caﬂw@e@ma@(is iffael §1d0edual pitticatibnng rdferendeolert ispacifedly endpat ent s and 15

patent applications, cited in this specifjcation are herieuu i ncor por ated by
ref erence i Jdividually indicated to be incorporated by reference herein as bemng fully set fort

Any patent application to which this application claims priority is also incorporated
by reference herein in its entirety in the manner described above for publications and

20  references.

( o Example 1; Excisonal Wound Repair Model
Diabetic mice, such as the ob/ob strain, display delayed wound healing.

Stallmeyer, et al., Diabetologia 44: 471-479 (2001). Ob/ob mice are a naturally

25  occurring strain of mice that have a deletion of the ob/ob gene, which codes for
leptin. Leptin binds to a cytokine class I receptor, cbRb, and activates the
intracellular signaling cascade that curtails appetitet Because the ob/ob mice cannot
produce leptin, they are obese, being twice the weight of a normal C57/Bl6 mouse.
The obese mice also have other metabolic defects, including reduced thermogenesis,

30  hyperphagia, decreased fertility, and inhibition of growth hormone. Ring, et al.,
Endocrinol. 141(1). 446-449 (2000). The pronounced retardation on wound
healing in ob/ob mice has been attributed to their diabetic-like phenotype.
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their entirety as if each individual publication or reference were
specifically and individually indicated to be incorporated by reference.
herein as being fully set forth. Any patent application to which this
application clains priority is also incorporated by reference hereininits

entirety iwobbwoomener described above for publicati onscgnsheod@29af er ences.
Exanpl e 1: Exci sonal Wund Repair Mdel Diabetic mce, such as the obl ob

strain, display d ed_ wound . heal St al. | et etol ogi a 44:
2 uTs (oobus Bt ar waiiea bR Biling porRiosBE YRt B P REL, wia fhat
have a del et k@ért of sfebigic@bloRiheg806h as\mll(ShaI(IdOgﬁ‘Qﬁthff@cftois?ﬂIch@s Plagfii n binds to a
cytokine class | receptor, obRb, and activates the intracellular signaling

cascade t hat D@BV%"a@I%"ﬂéﬁﬁé@ﬁ PPCRaamdrensito hT epicatiapplicalipmek PDGY-dduce

| eptin, theypar Q@;‘ﬁ' fe7d{ B16 nouse.
The obese m ce al so g{mﬁ’gr %‘?ﬁ%&pﬁ%ﬂﬁh?g@%{c@%c ugalrl\g reduced
t her nogenési éhea%muglymeahhﬂhagljaPaI&ebﬂ%smﬁlénﬁ {1990y, Tlmrdlbldbmlmainum on of growth

h t at E 141 446 449 d
ot ar dat i on. BhenGHALY HEF fybe RoighFEBh e e AED et FaR e« ot hei r
di abetic-Ii k%c@%t@ @ﬁéﬁ@oun&&oﬂ@/@%&@iﬁﬁ@% nﬁ%dl&?a@%k&ﬂﬂzﬁﬁﬂtrmﬂ s of

e

i mpai red wound aling permt the opportunlt?;e | ore the effect of

speci fi c cyt ganpdgon wgmfmammwd@mdwm aﬁlag loteletderived2rowthit el et -
Derived G owt pE D) n of PDG--
0 has been %&W@Féﬂ%ﬁance‘l‘ nmﬁﬁ%%‘Pﬂgglcﬁﬁﬂ@dt&act%QPd&%ﬂ{g c Slrcr%%%iésost rain,

db/ db. 510r eemd ﬁhlgbl,aste,tandbause@\mpld]re-eﬁﬂhdiﬁhzahbﬁﬁf wbainds- n’iﬂ%bﬁﬂi%O) The db/ db

stfrain is ot ly s r.tot ob/ o stran t he, db/db m ce
PR The’t chSBogabitn WL dmubaabtienaret ot Land Wbty cer oy
in cellular §nj {wbﬁricﬁiéaﬁﬁg mo&élad%ﬁkﬁéstﬂa%‘ sﬁd\xﬁﬁtﬂ@mfcfé'ééﬁtéx fbsm@rﬂlévéi@ lbayed wound
healing. Platelet-derived growth factor (P a mtogen and a

chenvat t r act ankpretein prednstion,nefsit 8 memusdsmioam mIP@ermabagtdlaﬂd caused rapid
re- eplthella t u eukin -18
(IL-18) has novtégbggrﬁ" 3@3@?&@?‘10@59?5 %%camsgﬁ“erlapeué} ?gﬂfg%néxg_%tg I n a wound

heal i ng n8dekytokint datpthng veals BaWTCydhenel Nuow.cids 626- BS((QUB@BJ mmaymaglas‘olebut not
protein production, of IL-18 in vvound? of . qob/ob, m fer, et al., J.

e.
| nvest. Deri i Weunsheplinggostiminlatingdly cellplor ipfiltgate E‘t‘ig‘ |“§’“§ ro-infl ammatory
‘ To determine the effect of topical delivery of IL-18 or PDGF-I on wound

repair, ten to fourteen week old female ob/ob mice were anesthesitized using a

Ketamine (90 mg/kg) / Xylazine (10 mg/kg) cocktail. Adenoviral-mediated over-
20 expression of PDGF was shown to correct ischemic wound healing in a rabbit ear

model. Liechty, et al.,J. Invest. Dermatol. 113:375-383 (1999). Liechty, et al.

{ ‘ demonstrated that replication deficient adenovirus efficiently delivered the PDGF-1
transgene directly to cells in the wounded area. The upper back of each mouse was
shaved, and a sterile field was established using alternate wipes of alcohol and

25 Betadine. Full-thickness circular excisional wounds 6 mm in diameter were created
using a sterile biopsy punch, resulting in two wounds per mouse. For topical
delivery, adenovirus (1x10'° viral particles/ wound) coding for a murine IL-18 (SEQ
ID NO:2), murine PDGF-1 (amino acids 1-61 and 171-221 of SEQ ID NO:3), ora
contro] (empty adenovirus-CMV .Null)) was applied directly onto the wounded area.

30 A saline control was also directly applied to the wounds, Polaxamer (Pluronic F127
in 10% phosphate buffered saline (PBS)) was subsequently overlaid onto the

wounds, which were then covered with a transparent sterile dressing, To determine
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15 cytokine (Kanprer, et al., Eur. Cylokine Netw. 11: 626-33 (2000)), it may
play a role in wound healing by stinmulating the cellular infiltrate into

t he wounds. To determne the effect of topical delivery of IL-18 or PDG--0
on wound repair, ten to fourteen week old fermal e ob/ob mce were

anest hesi t{y@edodinbdld @ Ketamine (90 ng/ kg) / Xyl azine $dfusmidiE@dssgocktail .
Adenoviral - nedi at ed over 20 expression of PDGF was shown to correct ischemc
wound healing in a_rabbit ear nodel. Liechty, et al.,J. lnvest.

Der mat ol . 113 E78IeRS ¥ RGglosiie, e EFepiiorgce ! Ine wolldo Wt a8 ™Onai repl i cati on
defi ci ent ad%aﬁéﬁafeﬂgy ABfrh bC@'Hal Ynietehis v &K 8 ehi6f BPGHP whih aG@SRAna rectly to
cells in the wounded area. The %ﬁ)rger back of each nmouse was shaved, and a
sterile fi el dahhenlesk ihgtiranspaeancy Silmg wetetoptiendly scanngd snd thegudateoreaing 25

Bet adi ne. Ful -1t hi ' r L.Si | | ter were
created usi r‘liSteéJ&lgfg’ ‘g?.5'?%5‘%?%%ﬁéﬁ%ﬁﬁﬁ’%ﬁ@@ﬁﬁ%ﬁgﬁ?ﬁ }?%QH \R}:(nr}\r/{ P"gg’r nouse.
For topicdl TBIA.)eThe resutie oDy dxperihent @fpedt beddw paFiesuel s/ wound) coding for

ine IL-18 (SEQ 1D NO,2),. nuri -0 (am. ids_1- d 171-221
of 'SEQ ) NOL3) . 8P SOl enbl g AP G i A ke -4 Happl |
directly ont gEQ® NRLEYIRE Smbhited ﬁ@iﬁ%‘dﬁ@@c Faidd :fﬂgr%ﬂgg (ﬁiﬂ%%gﬁ%% gctly

applied to the wounds.” Pol axamer onic F127 hat'e "buf f er ed
sal i ne ( PBS) JKalarksluhs &quevald, ., Koeaklgl, K. Bntiopelhaim b StaezmanhAcR., et e t hen
covered with,a ir ent sterile dressi.ng..To determne 15, WD 2006/ 023623
PaT Ua2o0s) 03805 20Fh Gt Bt reemi R SRy iroS ke bl et 2obPe: ¢ he
wounds wae t raa%@dcm Th Gené CRASednd ExyrekdibTedhnblopictly. P.rweihsaing Q. Au t he end
of( t he study en all the wounds . _had heal ed, the transparency. filns were

optical ly scéRdedp3tntdx @t%ﬁ‘%béié@nf&rvgﬁgt%@lghd%@r Rrigly theORF T on | mage
sof tware (Sc 'Mn@@ﬁ@—@%h@ﬁ@R%ﬁﬁﬁéﬁEﬂ%c%%ﬁ%ﬁt@%Xﬁal@w%l &itesof The results of

this experinent appear below in“Figure 5. The control adenovirus, Ad.nPDG--0
(ami no aci ds pAGRKSapbicihg thepgehe ofider 8EEQonBpINOCMY Mpsonywere r Bheephirifigd usi ng a

di rect cl oni ng.approach Kk mA. |. Kal.l ar akgl A . .Fornwal d, J.,
Kozar sky, K. TRIERR AR E SRR e it VR Brgie] by im0

Gener ati g5 ofregtfdiidfizhrimie PaRUR EXpbEITRY St GafisfEdfedint HERRIT bRty 10
approach. In Gene_ C oning and_ Expression Technol ogi es Vi ner and Q

M P,
Lu (Eds.). @Fdenpviusresqug; die pipsovisws e, an\nb&%m%myﬁedm)cscbbm@qgw the ORF
for nurine RRXIm04 Wagemiddt 3099l MethoDfr G0 REQatkd BerdiBhiV@I Sites of

airway epithelium. In Methods in Molecular Medicine, Gene Therapy Protocols, P.

- Robbins (Ed.). p.169-184. Humana Press, Tdtowa). Concentrated adenovirns was
20  desalted by using a Bio-gel column (Bio-Rad) and stored in 1xPBS with 10%
glycerol at -80°C. The Ad.m-IL-18 construct was generated using the methods
({ | desctibed in Osaki, et al., Gene Therapy 6: 808-815 (1999).
For the topical delivery of the protein constructs in an adenovirus vector,
both Ad.m~-PDGF-1 (amino acids 1-61 and 171-221 of SEQ ID NO:3) and Ad.m-IL-
25 18 (SEQ ID NO:2) greatly enhanced wound closure in the ob/ob excisional wound
repair model. Ad.m-PDGF-I! (amino acids 1-61 and 171-221 of SEQ ID NO:3), the
positive conirol protein, and Ad.m-IL-18 (SEQ ID NO:2) reached 50% Day Zero
closure on day 7.5 and 9.5, respectively, versus the vector control (Ad.CMV _Null),
which achieved 50% Day Zero closure on day 20 post-wounding. Additionally, the
30  AdmIL-18 (SEQ ID NO:2) and Ad.m-PDGF-I (amino acids 1-61 and 171-221 of
SEQ ID NO:3) both accelerated the full closure of the wounds by day 20. Atthe

time of the conclusion of the study on day 22 post-wounding, neither the saline nor
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pAC2XS, placing the gene under the control of CW |IE pronoter. The purified
nol ecul ar cl one DNA of adenovirus vector was |inearized by digesting with 15
restriction enzyme Pacl to expose |ITRs, and transfected into HEK293 cells
for adengvirus rescue. The adenovirus was anplified and purified by CsCl
bandi ng 30 2¥&8thed (Engel hardt, J. 1999. Methods fSCTAFENHIIPHs- nedi at ed
gene transfer to airway epithelium In Methods in Ml ecular Medicine, CGene
Ther apy Pr othecettsy cddtrol Robis g figlEdhepledp Hr6@ g i8dhonstatesribe IFDS'E@S effedt owna) .

Concentr at ed; adenovi r us sal t.ed o] um ( Bi 0o- Rad)
ondstor ad PhOTERRGRES K308 i TR St o e bR s RV RRBIT SO Dot s
gener at ed ugélVeryt dfeniBe DS proemABEQID NO:2Psakieste@t at, CGene Therapy 6:

808-815,(1999). For the topical delivery of the protein constructs in an
adenovi rus vect of9 e*B’é‘FﬁeWécf#@@é&ys@n?‘éﬁﬁlﬁﬁ%‘éﬁﬂ%ﬂ@%ﬂse{ﬁgﬁlﬂ 221 of SEQID

NG 3) angd A I #}1%1 5\%@@ gCl osure in the
ob/ o%) exgl s?hgr%) {e%ﬁnél%%révgfgéﬂ&@ ¢4 bé%ﬁ%%&ﬁ‘g mgﬁgze\g%g%g 1-61 and
171-221 of BeERmime MOn8Yke)t Keylaznedid mgékey ovvktaill Twotawrspriatethéd. m | L- 18 ( SEQ

I D NG 2) reached 50% cl osure .on respectively,
vor ous the. TRRIGR BEER s TR Bce e e et Do R TR vor o
cl osure on mﬁdﬁipg Nionsd O/Sdn]r’fbllbo §SEQ I D
NO 2) and A?ﬁé&t@@?ﬁ%ﬁu% g%tds 1165&2%& 1% 1[%& SEQ ID 1 3) both

accel er at edmh@ thfuvthféfr Ry withput eHeiumend aagpgsivgaly T;he uppgr begleof the ne of t he

%%”3632%238%&5%&%?0%%%5@%%e%*‘é’@?ﬂ’?‘f“%% O iR S Ty
€ea

| ed Hava]ogha]and)Bsmdlae eBull ﬂmclqnesslcﬁmudm' extcismntl wm.fnds 6 marn i digmetepl | ed
AdJL-18 in the excisional Vl\%gﬁﬁp ié‘ rmg:{el , Ehe sgq%emc delivery of
murine | L- 185t S ReES S WRE'S FFRSREDD HRVARIB PR HB'SPhe ef fect of
system ¢ delshmr»vascabpmmfésu !mté&e(vﬁﬁ@dé thlcﬁn&@ea}encb%?edﬂuﬁﬁurteen week ol d
femal e ob/ob m ce were anesthesitized using a Ketam ne (90 ng/kg) /

Xyl azi ne (1Ganigrmke)steie fiessing. Tv\ﬂ@tennmﬁﬂiegafﬁ@f wosnd ¢lesurgydithdi ng procedur e,

th | L-18 t ei
(SEQ | DENO, Bcuitbid SuhEn Rl \AREGcel BB Ay plai @DT ! ) o/ oPe” ' "
nil) or theinahalsl &t (hE’BﬁduﬁMh@mﬁy waémalhnhmamdnmnemlmmthe thimspatapgr back of

the 10 rmus was shavecii and r|I field wa estagllsh d using alternate
wi pes of lms were optically scanned, an es ace area was determined using c1on

Image software (Scion Corporation, Frederick, Maryland, U.S.A.). Throughout the
duration of the systemic studies, mice were monitored for weight loss or gain. The

20 - . results from this experiment appear below in Figure 6. -

For the systemic delivery of the purified protein, murine IL-18 (SEQ ID
( _ NO:2) enhanced the rate of wound closure in a dose-dependent manner, over a dose
| range of 0.1 g to 100 [g/ mouse/ day. The most effective doses were 50 and 100 g/
mouse/day, which reached 50% Day Zero closure by day 8 and 9, respcctively,

25  versus the vehicle control, which achieved 50% Day Zero closuré by day 16. The
rate of full closure was increased for the m-IL-18 (SEQ ID NO:2) treatments relative
to the PBS control.

Both topically and systemically delivered murine IL-18 (SEQ ID NO:2)
enhanced wound closure in the ob/ob excisional model of wound repair. PDGF was

30  used as the positive control in our murine wound repair studies. Recombinant
human platelet-derived growth factor was approved by the U.S. Food and Drug
Administration for the treatment of diabetic foot ulcers. Wieman, et al. Am. J. Surg.
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al cohol and Betadi ne. Full-thickness circul ar excisional wounds 6 mMmin
dianeter were created using a sterile biopsy punch, resulting in two wounds
per nmouse. Saline was applied directly onto the wounds, which were then
covered with a} transparent sterile dressing. To det ergig{e t he rate of wound
cl osure, WHEOYE33 cunf erence of the wounds were trac8§™ ﬁ%°85"?%93a535par ency
filmat two day intervals. At the end of the study when all the wounds had
heal ed, thelT&#Is{Par(@9R8). Many physigst malsgdics arglcaysed daiseus, injgries. Whishsur f ace area
was determ ' ' . SCi ] . Frederi ck,
Maryl and, UH@%B\PS% g%ﬁifs%h %ﬁ%@ﬁ%ﬂ% S%%%?eg%lﬁgg hf%ggg@c'fs??fe%tdéas 35% es, mce
wer e noni t ocleinekddn thisyedte tirel aissxampleg af tiksuclinenlB0whieh abtld bé repaireédibys experi nent

appear below in Figyre 6. For enic delivery of the purified protein,
nurine IL- 1§""(“§@é"%%R“%Ig)lséﬁﬁéﬁ@yelgbﬁg‘e rate of wound closure in a

dose- dependepim IR BN ¢bpicR\Rlly 8plafon JiREaEN Bf-18 1d AfexcRidkdD woghd mouse/ day.
The nost effective doses were 50 and 0 Og/~ nousel day, which reached 50%

Day Zero cl osur eSibge miagnesllali(SEQ MeNpedvas effoctivesn thermptrmereneisiondli cl e

control, whjch achi.ev % zZer.o .cl.osur 16.. The .rate of full

cl osure waswf)“%cfrggaégﬁl%&%r%}eﬂgg%eﬁ_-tf’%lgi@s aﬁ 58{?69%{8 ?of‘&té?crt‘r‘eanstt'%&r elative to
the PBS conwaoperfobatdudiopp@ifiedhuman ISy 8 (SED TaNQ: 1 Ypbtevespliedddiyne | L- 18 (SEQ
I D NO 2) enhanced wound c| osure in the ob/gb excisional nodel of wound

repair. PDGRSEHY ontgghe weendisom Fgampleil, ikpyec BB IL11A PERIFN (2FQHR wound repai r
studi esyg Reﬂgﬁg%h%%glgﬁdrﬁﬁg% Bh/adorl/Slontler PrdEns Bietiel 8GR (PBSPwAPPr Oved by

he U. S. Foo istration for_ the treatnent of diabetic foot
l cers. W ensd as the diitepdgpnidal. The rpsultslappsaDinBigere0Pi3808, Wdnl bep0b8/ 029358

176: 745- 795, ( 1998) sj.cal | adi es. are ¢ e 1SS injuries,
whieh di o Bt Rats SRRV I RO SRR B o5 Bhir FRUSEE BEEES R L Vound.
The i ndi cat Iy0fis clifit, dufRf PDGH ks Se@dsed topivally & tres dabgcefoonficdrd. Ssue insults,
whi ch coul d_be repaired b treatment with human IL-1S (SEQID NO 1). 5
Exanpl e 2: YOPRaL ¢y é’ﬁ'ﬁi 16400195449 Kdman 1L-18 to an exci sional wound
Since mggine IL-18 (SEQ JD NGO 2) was effective in the nmurine excision]

wound repair nodel when delivered topically as an adenovirus construct, a
study - was DBraipie stinalgMpeositisMetiechuman 1L-18 (SEQ ID NO 1) protein

applied daily Cancer therapies, such as chemotherapy or radiation, often result in cytotoxic

damage to the gastrointestinal tract by destruction of the crypts. This crypt loss
causes nlcers to develop along the denuded areas of epithelium, causing

20  gastrointestinal mucositis. A closely related condition, oral mucositis, occurs when
the epithelial lining of the mouth is damaged by cytotoxic agents, causing ulcers to

( develop. If a protein, such as human Keratinocyte Growth Factor (KGF) (SEQ ID

NO:4), is active in the intestinal mucositis model, it may act as a mitogenic factor,
by stimulating the proliferation and differentiation of the epithelium. Potten, ez al.,

25  Cell Growth Differ. 12: 265-75 (2001). Aliematively, human KGF (SEQ ID NO:4)
could act as a cell cycle inhibitor that induces stem cell arrest prior to the cytotoxic
insult, thereby protecting the stem cells, which in turn, prolong crypt survival.
Farrell, et al., Cancer Res. 58: 933-39 (1998). Similarly, in oral mucositis, therapies
that reduce the sensitivity of the stem cells to cytotoxic insult and/or improve the

30 regenerative response post exposure will have a clinical impact by reducing the side-
effects of current cancer treatment protocols. Sonis, ef al., J. Am. Dent. Assoc. 97:
468-472 (1978).
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directly onto the wound ?ron1Exaane'1,’éb0ve. Human | L-18 protein (SEQ ID
10 NGO |I) was applied as 10 Og/ 30 t1l/ wound. Phosphate Buffered Saline
(PBS) was wused as the diluent control. The results appear in Figure 7
bel ow, which show that human IL-18 (SEQ ID NO 1) accel erated wound repair
relative t‘? obhRERs; control . In the clinic, human PDGi,mzb(gﬁ@%ygsed

0

t opi cal | treat diabetic foot ulcers Weman et al. . Surg.

tlﬁﬁriﬁ.‘:’el%sﬁiﬁgﬁ?ﬂe e R T mmcﬁﬁfmox.c

damage to thehgasprsatvitatagsepal tract by destruction of the crypts. This
crypt loss causes ulcers to develop along the denuded areas of epithelium
causing 20 gastrointestinal nucositis. A closely related condition, oral
mucositis, occurs when the epithelial lining of the nouth is damaged by
cytotoxic agents, causing ulcers to develop. If a protein, such as human
Keratinocyte Gowh Factor (KGF) (SEQID NGO 4), is active in the
intestinal mucositis nodel, it may act as a mtogenic factor, by stinulating
the proliferation and differentiation of the epithelium Potten, et al., 25
Cell Gowmh Differ. 12: 265-75 (2001). Alternatively, human KG-F (SEQ I D
NG 4) could act as a cell cycle inhibitor that induces stemcell arrest
prior to the cytotoxic insult, thereby protecting the stemcells, which in
turn, prolong crypt survival. Farrell, et al., Cancer Res. 58: 933-39
(1998). Simlarly, in oral nucositis, therapies that reduce the sensitivity
of the stemcells to cytotoxic insult and/or inprove the 30 regenerative
ponse post exposure will have a clinical inpact by reducing the side-
effects of current cancer treatment protocols. Sonis, et al., J. Am Dent.
Assoc. 97: 468-472 (1978). 18 WD 20061023623 PCT/ US2005/ 029358 One assay
prot ocol was enployed to address the role of IL-18 in nmucositis: the crypt
survival assay. C 19 WD 20061023623 PCTI i 3520051029358 A. Crypt Surviva
Assays - Model of Intestinal Micositis

B ~
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The protocol described bel ow was adapted from Epi Stem Ltd., |ncubator

Buil ding, G afton Street, Manchester, ML3 9XX, UK Used 30 adult (10-12
week-old) male BDFI mce. Al were housed for 2 5 weeks to stabilise the
circadi an rhythm (Potten, et al., 1977, Cell Tissue Kinet., 10, 557). Mce
were hel d Y,Bfo&% | Eual ly ventilated cages (IVCs) in anpGs iR unit on
a 12 hour ligh cycl e. Animals were allowed food and water ad |ibitum
t hroughout. Al prpcg , [ ( t.the UK Hone O fice
(Ani mal  Procedur eF—At G R 45 S@8Y per group, between

the 10 fo:jl ow ng G’l@rzﬁ%tﬁéol déébhb@ﬂbdémmaﬂhtﬁ@teﬁdrdnpl*:%ﬂt@? , Iadifincubator .
post-irradiatiaon; ru ecte re- and saline injecte

post -i rradi atB‘B}ﬁhng( th@ﬂ“é@@ﬂ%ﬂ?%ﬁg UBnd drug injected
post-irradiation; {4} 3gr %%I:“?Ls@%%%@%%ﬁ@%w%& IM%l'eaﬁd“n'ﬁ”‘* ) untreated

controls; and (6) uman Injected ip pre-a i ne
i nj ected Sposweeks teesdatalisedhe ¢ipradiat rhyghmo &ruttcmle)‘ al 137V nEdkTissna lKinkantlje was

i nduced usi le d di l,e_body. .
158y “vas. ¢ he bakt Vi e RS 6 punraug vt ¢S GcRinan SEREREGE oY eed o
any potentl alorperpzm{r%ﬁt B 8fdes AlimalsvREd Al FoRTandWdtdreadibiteh al . 1969,

Rad. Res., 38, 598 ani mal s were wei ghed once daily frominiti atl on of
treatment to tbmghquﬁewmr@cgéwv wews cepifietrascording b tha bk Howe Qfliceday s

ost-lrradlat t rnoy's
Prxative. 1t dockaedl R 1966 SR pAe opEARUER ol ond, YEACRRNES "V T g
t he Car nol,@ S- ibllmnhgr(mrempsal(l)tslabne injentee ip, pfe- and posivngliation &) druglinjestyrbt s i n

eath treat nent rou s.scored and si.ze- rected using unt r eat ed

oetr o ae oAb rRE A e posEBRalEn GERURS Tl pRlaalurRone of
intestine V‘“ﬁg@ﬁ@ﬁ)@ﬁ—iﬁﬁkﬁaﬁd’h@(@Wﬁ%ﬁ!ﬁﬁct@&'ﬁﬁeEn&faosﬁwd&la%oﬂeﬁ)%ﬂéaiedz5 section
was neasured (Farrel Cancer Res 3). The crypt w dths

were al so rrea@uﬁ@](ﬂ and (@ rimsen KGF (SO N:rinjerted inpre-andsaling injecigd er si ze

correction £ ts per cross-section, per group was be
scored. The |nj e |on8ﬁlg}6§ug§o?rﬁ:{¥?gt was used appears beI ow in Table 1. The

protein wes purchdaestifal Gamageeyss diducdd ustmyt ading)e dose it BGy XOfdy 1iadididn20 WO

2006/ 023623 PCTI.US20051029358 _ Tabl e
cirol g % exposure. 13Gy vevlas the %est mid-range dose to start with, as it should

have picked up any potential protective effects of a test compound (Withers, et al.,
1969, Rad. Res., 38, 598). All animals were weighed once daily from initiation of
treatment to the time of sacrifice. Animals were sacrificed 4 days post-irradiation.

20  The small intestine was removed and fixed in Carnoy’s fixative. All tissue was
processed for histology (paraffin embedded). Using the Carnoy’s-fixed material the

(‘ number of surviving intestinal crypts in each treatment group was scored and size-

corrected using an untreated control, as per “ClonoQuant™”, For each mouse, 10
cross-sections of intestine were scored and the average number of crypts per cross-

25  section was measured (Farrell, et al., 1998, Cancer Res., 58, 933). The crypt widths
were also measured to correct for scoring errors, due to size. After size correction
the mean number of crypts per cross-section, per group was be scored. The injection
protocol that was used appears below in Table 1. The protein was purchased from
PeproTech, catalogue number 100-19,

30
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| SSSC 2DDDDI SSSC 3SS

G -3-2-100+1 +2 +3 44 1 SSSS

SSI DDDC 4DDDDI DDDC5C 6 KB KGF KGF KGF1 SSSS S=
Saline intraperitoneal injection D =Drug intraperitoneal injection 5 KG- =
Positive control intraperitoneal injection | = Irradiate with 136/ C = Cul |
G = G oupwolnsfese2s hi s protocol, all injections were groems2edsodas$90 hours.

The irradi ation was carried out at 15:00hours. The effect of nurine |IL-18
(SEQ I D NO 2y, qi ntestinal crypt survival follow ng irradiation was
determned in s udl 041135C, which was perforned under 15 contract by

Epi Stem Ltd{ Epi Sfen s CLG\IOQJAN (r) systemidentified and, quantified the

regener at | ne—e-\-pis N LRSSV CDr‘fJ onc A‘FJ (| JI Atest L Re-

Fol | owi ng t he GIVt bt o3 c TE%rGF I é)ger]Tra@tl ng ¢ Iypts"’?adl dFy drotd férat ed
and were easi{y fisgingui ne T dyg ng cryptfs. sHuman KGR (JEQ[T DeNOj 4)
was dosed aP j6 26_nul kg/ andvaa run ias theJoqsitive cantrol iin the
study. Murinpe 2L-118 20 SEHD I D ND: 2) s [doded {at 5 ngl Kyl day S DetaCf ot the

it . S :
nunber of SwwH-Rg—6FY —er-ypt—eieurde e—are—tepgortedrbelew]i n

g oy 1 1 [CUl 'ITI CII
Figure 6. Table 2 b2l of, %urrmar zes the |data fir Fathe Dadi ZT'[_POI’I-I nfuc

d
mucositis (Odgl T TS PPSIHI VE qyrﬂ olpTar tfhe ragy atji opy 1 nduged InUgosiiti s
study, humap KGE | (SEQ 1D NO 4) nsiriat ed good adtivity when ldosed{three
days prior to 25 |rradiption.| The hurran G- (SHQ I D NO 4) group ghofed {a
fourfol d i ngreaseria—tpe-ngber—of the—s4l i ne

control gro pcgcwuilﬁél:} I_I-‘TE@HZK%Q %170;'3' Ezr?:bbétﬁ fJélzgl /653%5 8

S = Saline intraperitoneal injection
D =Drug intrapetritoneal injection
5  KGF=Positive control intraperitoneal injection

I = Irradiate with 13Gy
C=Cull
Gp = Group
10 ‘
For this protocol, all injections were given at 09:00 hours. The irradiation

was carried out at 15:00hours.
The effect of murine IL-18 (SEQ ID NO:2) on intestinal crypt survival

following irradiation was determined in study 04/135C, which was performedunder

15  contract by EpiStem Ltd. BpiStem’s CLONOQUANT? system identified and

( quantified the regenerating crypts in transverse sections of the small intestine.

Following the cytotoxic insult, the regenerating crypts rapidly proliferated and were
easily distinguished from dying crypts. Human KGF (SEQ ID NO:4) was dosed at
6.25 mg/kg/day and was run as the positive control in the study. Murine IL-18

20 (SEQID NO:2) was dosed at 5 mg/kg/day. Data for the number of surviving ¢rypts
per crypt circumference are reported below in Figure 6.

Table 2, below, summarizes the data from the radiation-induced mucositis

model. The positive control for the radiation-induced mucositis study, human KGF
(SEQ ID NO:4), demonstrated good activity when dosed three days prior to

25  irradiation. The human KGF (SEQ ID NO:4) group showed a fourfold increase in

the mumber of surviving crypts relative to the saline control group. Murine I1.-18
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(SEQ ID NO 2) had conparable activity to human KGF (SEQ I D NGO 4) when dosed
three days prior to irradiation, showing a threefold increase in crypt
survival. Wen nurine IL-18 (SEQ ID NO 2) was dosed both pre- and
post-irradiation, the nunber of crypts surviving relative to the saline

control wagoizogessed twofold. 5 Dosing nmurine |L-18 ( SEQ@nidvdsioradss
post-irradiation only was the [east effective, resulting in only a 1.6-

fold increas ViV thre f rine | L-18
(2E0 1 b no 2SR IR e RafpBbR sciliy o B K RIS B RO Dl "% ¢ howgn
chenot her apy desad thred 36 bﬁbﬂmrrﬁramdneswmmmfom treada@aeii\tcsyﬁt euirvivil, | | i ng
cancerous cells, healthy tis is often &ﬁg%o yed, .as wel ﬁn the 10

epithelial | Whewwellﬁaé%%@ér@m@&w%ﬁ% {4 angd BRsLHRRAIALON, the| cer at i on
and crypt Cnﬁ’tﬁﬁérroy&tygﬁr%uﬁfi’ﬂn Feltitive 1d @B VARG cbﬂ@o]%ﬁrﬁ:@éasécf‘t%%l@ unable to

eat and susceptible infection. Additionally, the devel opnent of
mucositis3 caEOBlegmunoe Had & (FQ 2 d¥pL) Emberadfatlphenlwatasélmlea&ﬁeifmvc.orrpl eti on

of the full regi.m ne thera chenot del s,
el 1o mted Famil REormla 82 KA SRr R n SR SRS TRRY b et ol of

gastroi nt est hiwgihe -8 (SEQP D N2} or RepRERLBR Mas (he ma&ffecﬁ%egﬂﬁenbeen shown
to reduce oral nucositis in tBatl ents with netastatic colorectal _ cancer

recei vi ng f I uor oufleushsheraotherapy gust tpdiothgrapy msy béts‘l%?“f‘ﬂ freggments fescol
21: 1452- 1458%@%:% e ﬁ& & hbﬁl&gqifsﬁie'@gﬁé d”&é%?éi tWh ,{@gel mari ne

IL-18 ( SEQ as s I cacy |nt pfotection of intestinal
pts, aad cmthetial;lmn@ofmlmghsamnmsqml trataua mpmmcdmmeratmn hodeypt. Si nce | L-

has shown ,a_positive eff.ect. ntre i op-induce cositis, it
e alse pentRuRER el Sofle B line e phd <Rt i, bR AP R IBSEREREYS 55 Lo
2006/ 023623 RE:ibip2Aa8ii079B5 the dEadibmneht oﬂﬁWdQRiE/ban NelVBER:EET SURVI VI NG CRYPTS
PER CRYPT C RCUI\/FERENCE nMouse nuse nbuse nbuse nobuse nouse Treatnent 1 2

3 4 5.6 can cempianes pfthe patieatindhe epsenletionpd the fyll regymipef cadptherapy o KGF
pre-irrad 17 gendghetaph I8 nfinsd nfodeld, BGR afieforated radiation and chemotherapy-

15  induced injury of oral and gastrointestinal tract epithelivm. Recombinant [human]

KGF has been shown to reduce oral mucositis in patients with metastatic colorectal
-cancer receiving fluorouracil plus leucovorin. Meropol et al. J. Clin. Oncol.
21:1452-1458 (2003). In the irradiation-induced mucositis model, murine IL-18
(SEQ ID NO:2) has shown efficacy in the protection of intestinal crypts, and could

20  be used as a palliative treatment in humans. Since IL-18 has shown a positive effect
in treating radiation-induced mucositis, it may also heal the damaged epithelium

{ evident in oral mucositis.
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EL-18 re-irrad 21 11 10 6.1 9.6 1 13 C IL-18 post-irrad 8 5.6 9.8 3.5 7 0.6
L-18 pre and post rrad 10.5 11.4 10.5 8 8.6 5.2 r ntreated, non irrad o
ntrols 105.1 100.3 107.6 102.4 105.5 05.5 104.4 irrad = irradiated 5 23
What is clainmed is: 1. A use of a human IL-18 polypeptide (SEQ ID NO 1) in
combi nat i owewdikome23phar maceutical |y acceptabl e carri er pgfushdd§ofspraration
of a nmedicament for treating nucositis in a patient. 2. The use as clai nmed
in Gaiml, vaeleln the human IL- 18 is administered via parenteral

adri ni strati @uwhaTis Nﬁﬁf@n@ﬁsﬁwwm@@ﬁ%spﬁw {ivpg he par ent er al

adm ni strati the group consisting o cut aneous,

i ntranmuscul ar= R,(;_m m\mwg, - use as
clained in aim1l wherein the nudositi i's raI cosi is. . The| use as
clained in aim1l, wherein i d i itis.|] 24 WD
2006/ 023623 US2005/ 02935 &g ﬁf(ﬁti §TI %ﬁ , Hipmber|y LEE,
Judi t hann <1 -M&JN%S-&/ A“M .'! L-18
<130> PUG6099 Baline] 4fre-ikksde vt <141> 20P5 08405
ost-irrad 1.4 4.9 3,9 3.1 Is 4.4
L(GF pr_é-irrad 172 [124 {103 [203 P42 pR31 §179
-18 pre-irrad b1 o o k1 s b1 i3
L-18 post-irrad 8 s6 s Bs k7 les Iy
ML-18 pre and post-
irrad 10.5 Hi4 {105 8 8.6 5.2
Untreated, non irrad .
confrols 105.1 1100.3 {107.6 [102.4 [105.5 {1055 |104.4

irrad = irradiated
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<150> 60/ 603, 012

Ver si on

Ay

Lys
Leu
Ser
Tyr
Cys
Phe
Ile
Phe
du
As

ZI51> 2004-08-20

4.0 <210> 1 <211> 157

Leu Gu Ser Lys
Phe Ile Asp G n
Asp Cys Arg Asp
Lys Asp Ser dn
GQu Lys Ile Ser
Lys Qu Met Asn

gﬂ?at ?mpgg ISSer

Arg Asp Leu Phe
Arg Ser

Leu
Gly
Asn
Pro
Thr
Pro
Arg
Tyr
Lys

5er
Asn
Al a
Arg
Leu
Pro
Ser
Au
Leu

<212> PRT <213> Hono ‘sapi en

Val
Arg
Pro
Ay
Ser
Asp
Val
Ay
I I e

<1605 4 <170> Fast SEQ for W ndows

Ile
Pro
Arg
Met
Cys
Asn
Pro
Tyr
Lau

Arg
Leu
Thr
Al a
Au
Ile
Ay
Phe
Lys

Asn
Phe
Ile
Val
Asn
Lys
H s
Leu
Lys

Leu
Au
The
Thr
Lys
Asp
Asp
Al a
du

p Phe  Thr cp
<211> 15%F <2fuuse p%rhuman IL~18 polypeptlde (SEQ ID NO 1) m co

<400> 1 Tyr Phe

Met Thr

Asn 1 5 10 15 Asp dn
Asp 20 25 30

Ile 35 40 45 Il e Ser
Ile 50 55 60 Ser Val
Ile 65 70 75 80 1Ile
Thr Lys 85 90 95 Ser

Asn Lys 100 105 110 Met
COys Gu 115 120 125
Asp G u Leu 130 135 140

145 150 _ 155
mbination w?th a

pharmaceutically acceptable carrier for the preparation of a medicament for treating

mucositis in a patient.

2. The use as claimed in Claim 1, wherein the human IL-18 is administered via

parenteral administration.

3. The use as claimed in Claim 2, wherein the parenteral administration is chosen

from the group consisting of: subcutaneous, intramuscular, intravenous, and intranasal

administration.
4, The use as claimed in Claim 1 wherein the mucositis is oral mucositis,
5. The use as claimed in Claim 1, wherein the mucositis is intestinal mucositis.

24
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<213> - MiS— S Cti-re—enguear=mempre~ay " AFg Leu Hs Cys Thr Thr Ala Val Ile
Arg Asn Ile Asn 1 5 10 15 Asp Gn Val Leu Phe Val Asp Lys Arg G n Pro Val
The G u Asp Met 20 25 30 Thr Asp Ile Asp A n Ser Ala Ser Gu Pro A n Thr

Arg Leu Ile Ile 35 40 45 1/3 WD 2006/ 023623 PCT/ US2005/ 029358 Tyr Met Tyr

Lys Asp S Arg Ay Leu Ala Val Thr Leu Ser 50 s RhsglYS Asp
Ser Lys NS{‘)@@?/O’\#% Leu Ser Cys Lys Asn Lys Ile lle Pé%ﬁ%’g 18% Ser Phe

Gu Gu Met Asp Pro Pro Gu M Ile Asp Asp Ile Gn Ser B5 90 95 Asp Leu Ile
Phe Phe G n Lys Arg Val Pro Ay Hi s 5 :c%'r t Gu 100 105 110 The G u Ser
Ser Leu Tyr Gu @y H's The Leu AISEQ'&‘I"E AWM tys Gu 115 120 125 Asp Asp
Al a Phe LY§. IﬁgEh%lllﬁgéﬂ{,ys Lys Lys Asp Gu M Gy Asp 130 135 140 Lys Ser
Val Met Phe Thg, lg@lglglimmAsa Leu HHs @ n Ser 145 150 155 <210> 3 <211> 241
<212> PRT <213> Honp sapi en <220> <221> SIGNAL <222> (-241)...(20) <400> 3
<120> METHODS OF HEALING WOUNDS BY
ADMINISTERING HUMAN IL-18

<130> PU60998

<140> Herewith
<141> 2005-08-05

<150> 60/603,012
<151> 2004-08-20

(m. <1l60> 4
N <170> FastSEQ for Windows Version 4.0

<210> 1

<211> 157

<212> PRT

<213> Homo sapien

<400> 1
Tyr Phe Gly Lys Leu Glu Ser Lys Leu Ser Val Ile Arg Asn Leu Asn
1 5 10 i5
Asp Gln Val Leu Phe Ile Asp Gln Gly Asn Arg Pro Leu Phe Glu Asp
20 ’ 25 30
Met Thr Asp Ser Asp Cys Arg Asp Asn Ala Pro Arg Thr Ile Phe Ile
35 40 45
Ile Ser Met Tyr Lys Asp Ser Gln Pro Arg Gly Met Ala Val Thr Ile
50 55 60
Ser Val Lys Cys Glu Lys Tle Ser Thr Leu Ser Cys Glu Asn Lys Ile
65 70 75 v 80
Ile Ser Phe Lys Glu Met Asn Pro Pro Asp Asn Ile Lys Asp Thr Lys
s 85 90 95
L Ser Asp Ile Ile Phe Phe Gln Arg Ser Val Pro Gly His Asp Asn Lys
100 105 110
Met Gln Phe Glu Ser Ser Ser Tyr Glu Gly Tyr Phe Leu Ala Cys Glu
115 120 125
Lys Glu Arg Asp Leu Phe Lys Leu Ile Leu Lys Lys @lu Asp Glu Leu
130 135 140
Gly Asp Arg Ser Ile Met Phe Thyr Val Gln Asn Glu Asp
145 156 155

<210> 2

<211> 157

<212> PRT

<213> Mus musculus

<400> 2
Asn Phe Gly Arg Leu Hig Cys Thr Thr Ala vVal Ile Arg Asn Ile Asn
1 5 10 15
Asp Gln Val Leu Phe Val Asp Lys Arg Gln Pro Val Phe Glu Asp Met
20 25 30
Thr Asp Ile Asp Glu Ser Ala Ser Glu Pro Gln Thr Arg Leu Ile Ile
35 40 45
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Met
-5

Lea
Hi s
Thr
Arg
Cys
Arg
Arg
An
140
155
165

195
205

Asn AT Oys 1Tp Al & Leu Me Leu Pro Lea Cys Cys Tyr Leu Arg -20 -15 -10
Leu Val Ser Ala Qu Gy Asp Prolle Pro Qu GQu Leu Tyr Gu Met 1 5 10
Ser Asp His Ser Ile Arg Ser Phe Asp Asp Leu G n Arg Leu Leu 25 20 25
Arg Asp Ser Val Asp Gn Asp Ay Ala Gu Leu Asp Leu Asa Met 30 35 40

Arg Al wd—gogﬁ,@ggzsa y Val Gu Leu Gn Ser Ser Ser ArgpgrxishbSonedse 50 55 60
Ser Leu Ay Ser LeuAIaAIaAIaGIuProAIaVaI Ile Ala Gn 65 70 75

Lys Thr Arg Thr G u Val The n II \’)Qf% Leu Ile Asp 80 85 90
Thr  A¥h 2&F a™fh et & |u rLS“  ¢Vd**a n 95 100 105
Cys Yadk SerlY, %%E‘ ﬁ%@ L $gsnadys érﬁ A!l% Ser 110 115 120
Val %i f As%ge pro° Ual & e gr\é%s e du e V@ Arg 125 130 135

Lys sby $uPr@yul t8: RBe aky SerbysrcAban Bbi 1Val ashhiisd ele Glu s%sfp Hi s Leu 145 150
Ala Cys Lys Cys &@n Thr Ile Val Bar Pro Arg Pro &l Thr Arg Ser 160
170 Pep 1@1yILEhFPheSEhe Ay IGSUAJ@ WalAPge Alld HipSAThLyPMetGlm Ala Arg Val 175

| SO 185 Thr Ile ARY Thr Val §1IP9§5 Ar g Iﬂlgq Pro PE&°Lys @y Lys H's Arg 190

200 PRy Sip 15L§‘”sf MRS TYRrCHY pasis EYsS A %‘2’}@6" 8 @ Thr Leu Gy
210 %%1? A%% laAL}?e fgslq_.euAfcle Leu Lys Lys Lys Asp Glu Asn Gly Asp

130 135 140
Lys Ser Val Met Phe Thr Leu Thr Asn Leu His Gln Ser
145 150 1558
<210> 3
<211> 241
<212> PRT

<213> Homeo sapien

<220>
<221> SIGNAL
<222> {-241)...(20}

<A400> 3

Met Asn Arg Cys Trp Ala Leu Phe Leu Pro Leu Cys Cys Tyr Leu Arg

-20 -15 -10 -5

Leu Val Ser Ala Glu Gly Asp Pro Ile Pro Glu Glu Leu Tyr Glu Met

1 5 10
Leu Ser Asp His Ser Ile Arg Ser Phe Asp Asp Leu Gln Arg Leu Leu
15 20 25

His Arg asp Ser Val Asp Glu Asp Gly Alas Glu Leu Asp Leu Asn Met
30 35 40 :

Thr Arg Ala His Ser Gly val Glu Leu Glu Ser Ser Ser Arg Gly Arg

45 50 55 60

Arg Ser Leu Gly Ser Leu Ala Ala Ala Glu Pro Ala Val Ile Ala Glu

65 70 75
Cys Lys Thr Arg Thr Glu Val Phe Gln Ile Ser Arg Asn Leu Ile Asp
80 85 30
Arg Thr Asn Ala Asn Phe Leu Val Trp Pro Pro Cys Val Glu val Gln
. 95 100 105

Arg Cys Ser Gly Cys Cys Asn Asn Arg Asn Val Gln Cys Arg Ala Ser
110 115 120

Gln Vval Gln Met Arg Pro Val Gln Val Arg Lys Ile Glu Ile Val Arg

125 130 135 140

Lysg Lys Pro Ile Phe Lys Lys Ala Thr val Thr Leu Glu Asp His Leu

145 150 155
BAla Cys Lys Cys Glu Thr Ile Val Thr Pro Arg Pro Val Thr Arg Ser
160 165 170
Pro Gly Thr Ser Arg Glu Gln Arg Ala Lys Thr Pro Gln Ala Arg Val
175 180 185

Thr Ile Arg Thr Val Arg Ile Arg Arg Pro Pro Lys @ly Lys His Arg
180 : 195 200

Lys Phe Lys His Thr His Asp Lys Ala Ala Leu Lys Glu Thr Leu Gly

205 210 215 220

Ala

<210> &

213



2/ 3 WD 2006/ 023623 PCT/ US20051029358 <211> 164 <212> PRT <213> Mus nuscul us
<400> 4 Met Cys Asn Asp Met Thr Pro Gu d@n Met Ala Thr Asn Val Asn Cys 1 5
10 15 Ser Ser Pro Gu Arg His Thr Arg Ser Tyr Asp Tyr Met Glu Gy Ay 20 25
30 Asp Ile Arg Val Arg Arg Leu Phe Cys Arg Thr A n Trp Tyr Leu Arg 35 40

45 1l e Aspwbysoshesszsd y Lys Val Lys Ay Thr An Gu Mt pysgdedsosssss 50 55 60
Tyr Asn Ile Met Qu Ile Arg Thr Val Ala Val Ay Ile Val Ala lle 65 70 75 80
Lys Gy Il>q6l4 Ser Qu Phe Tyr Leu Ala Met Asn Lys Qu Ay Lys 85 90 95

Leu Tyr AL3.Lys Lys Gu Cys Asn Gu Asp Cys Asn Phe Lys Gu Leu 100 105 110
Ile Leu LG4 AR Hsuldy Asn Thr Tyr Ala Ser Ala Lys Trp Thr His 115 120 125
Asn Gy Ay Gu Met Phe Val Ala Leu Asn G n Lys Ay Ile Pro Val 130 135 140
Arg Ay 4409>14s Thr Lys Lys Gu A@n Lys Thr Ala H's Phe Leu Pro 145 150 155

160 MetMex] 8vd Pan Rlsp Net3Mlgr Pro Glu Gln Met Ala Thr Asn Val Asn Cys
1 5 10 15
Ser Ser Pro Glu Arg His Thr Arg Ser Tyr Asp Tyr Met Glu Gly Gly
20 25 30
Asp Ile Arg Val Arg Arg Leu Phe Cys Arg Thr Gln Trp Tyr Leu Arg
35 40 ‘ 45
Ile Asp Lys Arg Gly Lys Val Lys Gly Thr Gln Glu Met Lys Asn Asn
50 55 60
Tyr Asn Ile Met Glu Ile Arg Thr Val Ala Val Gly Ile Val Ala Ile
65 70 75 80
Lys @Gly val Glu Ser Glu Phe Tvyr Leu Ala Met Asn Liye Glu Gly Lys
85 90 95
(" Leu Tyr Ala Lys Lys Glu Cys Asn Glu Asp Cys Asn Phe Lys Glu Leu
100 105 110
Ile Leu Glu Asn His Tyr Asn Thr Tyr Ala Ser Ala Lys Trp Thr His
115 120 125
Asn Gly Gly Glu Met Phe Val Ala Leu Asn Gln Lys Gly Ile Pro val
130 135 140 :
Arg Gly Lys Lys Thr Lys Lys Glu Gln Lys Thr Ala His Phe Leu Pro
145 150 155 160
Met Ala Ile Thr

FaBiN
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