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‘DI SEASE CROSS REFERENCE TO RELATED APPLI CATION - This application
clains the benefit of the filing date of U S. Serial No. 60/465, 155,
filed 5 April 23, 2003, the-entire contents of which are incorporated
herein by reference. BACKGROUND OF THE | NVENTI ON Techni cal Field of
the Invention The present invention relates generally to the therapy
of Celiac ‘Di sease, 10 Crohn's Disease, and LTlcerative Colitis
(collectively referred to as Inflammtory Bowel Disease, or IBD). The
‘invention.is nore specifically related to antagonists of type-1
interferon as well as to therapeutic nmethods enpl oyi ng such
antagonists for the treatnent of I1BD. 15 Description of Related Art
Celiac Disease, Crohn's Disease, and U cerative Colitis (collectively
referred to as Inflammtory Bowel Di sease, or MD) are chronic,
inflammatory di seases of the gastrointestinal tract. Wiile the
clinical features vary sonewhat between these two disorders, both are
characterized by abdom’nal pai n, diarrhea (often bloody), a 20
.variable group of 'extra-intestinal' manifestations (such as
arthritis, uveitis, SBMPOSH&OMBSANBD@)TEOBSMMJIMERMPQ’FOW

i nfl ammat ory cells within the small intestine and colon (observed in
pat hol ogi ¢ bi opsy or sur gi cdNEAMMAZQRY BOWEL DISEASE

CROSS REFERENCE TO RELATED APPLICATION =~
This application claims the benefit of the filing date of U.S. Serial No. 60/465,155, filed
5 April 23, 2003, the entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION
Technical Field of the Invention
The present invention relates generally to the therapy of Celiac Disease,
10 Crohn’s Disease, and Ulcerative Colitis (collectively referred to as Inflammatory Bowel
Disease, or IBD). The invention. is more specifically related to antagonists of type-1
interferon as well as to therapeutic methods employing such antagonists for the
treatment of IBD,

15 Description of Related Art
Celiac Disease, Crohn’s Disease, and Ulcerative Colitis (collectively
referred to és Inﬂammatory Bowel Disease, or IBD) are chronic, inflammatory diseases
of the gastrointestinal iract, While the clinical features vary somewhat between these

two disorders, both are characterized by abdominal pain, diarrhea (often bloody), a
20 variable group of “extra-intestinal’ manifestations (such as arthritis, uveitis, skin



] BD affects both children and adults, and has a bi nodal age

di stribution (one peak around 20, and a second around 40). IBDis a
chronic, lifelong disease, and is 5 often grouped with ot her
so-cal | ed "aut oi mmune" disorders (e.g. rheumatoid arthritis, type |
di abetes nmellitus, multiple sclerosis, etc). 1BD is found al nost
exclusively in the industrialized world. The nobst recent data from
the Mayo Cinic suggest an overall incidence of greater than 1 in

100, 000 peopl eChapEEHC) R thegesmplation ofjinflammatery atllsivdthintthe smalhinkstine and
studi es great efqi@Bselvel . ] & end towards an
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i ndividuals with |ntlanmmat o,rﬁ Fowel L sease and it is unclear what
role, if any, ﬁnﬁ‘Fj%gFfSquBPFeéan_ gleg 4y s rESert ey y st commeR
di seases. Typeadoiinftufé 8i6¢abé i the Bhitel QRS (HePiRBuAisld Aftkds) ar €
mul tifinctional cytokines that-'play a critical role in a variety of
i mrune response systens: wﬁglonbhﬂaahwﬁﬁncteﬁmﬁ@q@t of patiends With ons i s
associated wt [ Is 1] [ |
transplant rej %gfﬁlﬁ%%&g? au?%e%ﬁgﬂ%@%gﬂéés&égﬁlc gﬁ k%(éi_rr%?tgiba
arthritis, 1§yséversxpressepinshegytnheomtofpaiients withl Celimeisease] e plated @edsitive

di abetes. The bjol ogi cal,.ef.fect.s of t int.erferan re di at ed
through a si ngTETRaMY: Tt %‘3 Za@g%%?%¥&%éﬁﬁ%me[aﬁe£a%ﬁﬁ§go?t e%ﬂ"le¥ %f’
the type 1 int@iitf481405429(P001IOFait et al [TeTteronReb. 1UOB5LBD(1994). The biological
interferon-y. The tyg)egéﬁ@i nterferon receptor IS expressed at varyin

|l evel s on ai | T d¥pes! inferferons ig digyfissues f“i’%ﬂ%‘*@m@"%@“%ﬁbg
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constitute the high-affi y receptor .capabl e of transducing an
i ntracel | ul28r isdigdedls with inflapmestdre Bowel Blisseserand it is unclear what wlgtfiasy

nonocl onal antﬁg%?ﬁggﬁl%%gﬁfpgﬁlg%éofqﬁé's,fg&ge%g%ggai nst the | FNARL

chai n of the huran eceptor, has been shown to
bl ock the Type 1 interferons (i.e. interferons alpha and beta) are multifunctional

cytokines that play a critical role in a variety of immune response systems. Abnormal
production of type 1 inferfcrons is associated with several pathological conditions

25 including transplant rejection and autoimmune diseases such as rthenmatoid arthritis,
systemnic lupus erythematosus, and insulin dependent diabetes, The biological effects of
type 1 interferons are mediated through a single cell-surface receptor (IFNAR) that binds
to all of the type 1 interferons but not to the type 2 interferon, interferon-y. The type'l
interferon receptor is expressed at varying levels on all nucleated cells in the body. Itis

30 composed of two polypeptide chains designated IFNAR? and IFNAR?2, that, together,



5 activity of type 1 interferons by interfering with the bindi ng of
the cytokines to their receptor. (See, U S. Patent Nos. 5,889, 151,

5, 886, 153, 5,731,169, 5,861,258, and 5, 919, 453, and 6, 475,983, as
well as U S. Patent Application Publication No. 20020055492, each -of
which is incorporated by reference herein in its entirety). In
prinmate transplantation nodels, 64012, given in conjunction with
cycl osporine, has 10 provided remar kabl e long-termefficacy in
prevention of @Rﬁtﬁut&meéﬁla’ﬁmﬁ’éjﬁ‘@hﬁﬁ natdmef tynsiieing an intracelulat sighizburas e .
Beni zri et al 5% Peron Cyt oki ne Res. 18:273 (1998).

Tr eat ment of Ilf I's varfed. First line therapy typically includes
salicylate derivatives Aencglsemﬁno&m')lagﬁboan desigrated 66G12,dirt@dd against the
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i mrunonodul at oy §19(483, gmd 6139 T84 s RIS Pafont IIHRRa AR PhbiRidiforflig cCt ed at

the TNFa recepfor). In spite of considera search into therapies
for these di sc0810§5452etachof wiiiciDs dwarperatediby refergnce hereindmitaentirety). fn

ul cerative challi re dlffIC o.treat effecti.yel

Accor at nory " sl TRdof tlogkie i, iyt R onBhdR Nl et ammprinss s
met hods f onot re@iided gerbaikdbld lohg-rermeffiodcy iberedntion @I&ﬁﬁ%ﬂogﬂ?ﬂ& d@ﬁ@ﬁ@ﬂt
invention fulfills th se and ot her, rg{fat ed needs. . SUMMARY OF

| NVENTI ON 25 THalhyeasis fpstidisease Pamwrist 8l datsrienmiatoking &5 1834 ﬂ@?ﬁods
for the treatment of | nij.amRRt2MD BOMBL, P38 Sherdp %!ﬁ:@ilﬁﬂmluﬁé&r

exanpl e Celiac Disease, Crohn's disease and ul cera I've colitis.
Conposi tions crlioykte derisasives (cign sk Axmven oraly onwciale Responss iates fpe 1

ot boat ou, * BRIkl en EHBI Fecalite SURTRLESy A9 cckHBEa bW HbELED)

af orement i dﬂe&mmmsemm&mﬁmnhe tmaﬂnaatmﬂ;iaummd withuners “refiatthuryt

some embodi e nt:'ltise«'ise,a &tsﬁg%é llsl}tgwgg 9?18&%‘3@@ }Qoewgr%ahnent options inchide amti-
metabolites (e.g., methotrexate, 6-mercaptopurine) and immunomodulators (e.g.,
Remicade—a chimeric human antibody directed at the TNFo receptor).

d=]

In spite of considerable research into therapies for these disorders, Celiac
20 Disease, Crohn’s disease and ulcerative cholitis remain difficult to treat effectively.
Accordiﬁgly, there remains an unmet need in the art for improved inethods for treating
such Inflammatory Bowel Diseases. The present invention fulfills these and other
related needs.

SUMMARY OF THE INVENTION
25 | The present invention provides compositions and methods for the
treatment of Inflammatory Bowel Disease, including, for examplé Celiac Disease,
Crohn’s GiSease and ulcerative colitis. Compositions of tﬁe present invention comprise
one or more type 1 interferon antagonist, such as, for example, anti-type 1 intérferon
anfibodies, anti-IFNAR antibodies, fragments of any of the aforementioned antibodies,
30 proteins and small molecules. Within some embodiments, antagonists according to the

-



present invention nmay be chinmeric, primtized, humanized,

de-i nmuni zed and/or human anti bodi es or receptor binding fragnment
thereof. Wthin other enbodi nents, the present invention provides

t herapeutic nethods conprising the step of adm nistering to a patient
afflicted with |BD, a therapeutically effective anobunt of a type 1
interferon antagonist. 5 Still further enbodi ments provide

t herapeutic nmethods conprising the steps of(a) admnistering to a ,
pati ent aff| i QresentinvehtiowBpaycbetchineric ziingtizedphinianizéd, de-inipenied at/of akHn

ant agoni st and_(.b).. adm ni st et i.n ot atient. a_therapeutically

effective anodn b%dfesgg%eﬁ%o o Q%%MP%&%E'aﬁﬁF?ﬁ“ SFPRRAUmSHLS, e present
certain enmbodiinwntic frbvitdsehqipRathethddy %ﬁﬂrﬁ&fg@i&ﬁ@%@‘d&%ﬁteﬁﬂg to a patient
ant agoni st s tk‘)igéi %@%‘%}E@Se th tyﬁe 1l interferon I|gie}nd bi ndi ng suc
as, for exanpl®hc radegpreBticady affaqtive amaynt of g typs| lntpifmraiagodisher
rel at ed e”bf’diSﬁﬁ'ﬁl&ePélﬁUd(ﬂﬁenés A DR SR OheBislc En%?ﬁré}'g% glgpsfoﬁf&gfe“t s

thereof that selectively bind to one or nore type ron
bind to the | RiMRIswngH opatient afflictad withEBD, taHelerizitpamdunt etaftgred imfetféron

| i gand bi ndin 6 -eggall by coppeti ti on- conpet j.tive
or unconpet i t%l\}tgg&l@i] Fﬁ@%&%ﬁé P g}eﬁgﬁfeln\%%{@%%%ﬁcﬁ&ﬁﬁgcq}? Wg@go a
ant agoni st s t tgfe liimederbeamagohish si gnal transduction by the ' WAR :
.receptor. Still further_enbodiments proyi de antagoni sts that .

'ant agoni ze the downst r e AT %egfmaﬁmi’gﬁé@eﬂfs phfhepresspigpeentiongre prorided

‘ anti body ang a@ampdists th/nt$e With %@lﬁﬁﬂ&fe?dﬁq%ﬁﬁ@bﬁ@:&%ﬁgﬁas%o&% Ie
|present invention include nonoclonal antibodies such as or e;hﬁple,

'non- hunan, 20 selblEscerior dhpinptag: sdeble FNMRA). 2Qter reflatelt emborliments prodfor -

‘fully human ant ' 'ﬁﬁﬁ'gﬁn ' thereof . Anti body
ant agoni st's rra%ﬁtf%g%ﬁearnﬁ%e npri éﬁ]a ggtg)lrtﬁg%‘l#%%% em cla’|bm§o*8??‘?‘%¥ qr%ﬁge
to increase tHéntenféromorhindsto foy IFNARI rgreptobinmoih egw yr tha ey intérfes with ligand

hal f-l1ife in circul ation,such as, for anpl e, crqosslinking to

pol yet hyl ene GRS SSeh &, ot pgramgl, by ORPeR B ok omPEEINe o ARGSFRPUFPed
enbodi ment g5 firiebicdH. ARRiaGe éfbodiinaAfipkdyaiantafdtists tBAtRAS AL with sigear the
‘I FNARL antigenic epitope recogni zed by the murine nonocl onal anti body

desi gnat ed 64&sdastion by thedENAKgposplar aHill{iumhen cmpbadiments nevidepniaserists that
.CPI - 1697. Them&%em%gp@#eﬁgg%%wﬁm&osi ted at the ECACC
I on | mal Cel t

(Eur opean Col | ec of An ures Porton Down Salisbury,
W ltshire SP4 056, Uni tSuitaide anjibody) antagorBsis foehse inde thep@eutic iaihadk ef the

embodi ment s Of, & e RERRE MerldHEAbha LHHIRE wGOBPh ShnBlCn @l humen,
20 chimeric, pﬂmatized, humanized, de-immunized and/or fully human antibodies or

antigen binding fragments thereof. Antibody antagonists may finther comprise one or
more chemical modifications to increase the antibody’s, or antigen binding fragment
théreoi} half-life in circulation such as, for example, crosslinking to polyethylene glycol
(i.e. PEGylation). .

25 ' ‘Within certain preferred embodiments, the antagonist is an antibody that
binds at or near the IFNAR] antigenic epitope recognized by the murine monoclonal
antibody designated 64G12 and/or the engineered human variant designated CPI-1697.
The 64G12 monoclonal antibody was deposited at the ECACC (Europgan Collection of
Animal Cell Cultures Porton Down Salisbury, Wiltshire SP4 056, United Kingdom) on

30 Feb. 26, 1992. | | |




nore additional therapeutic such as, for exanple, an

I Mmunosuppressive, an anti-inflammtory, a steroid, an

i mmunonodul atory agent, a .cytokine, and a TNF ant agoni st. Exenpl ary

i mmunosuppr essi ves i nclude azatbioprine, nethotrexate, cyclosporine,
5 F1(506, rapanycin, and nycophenol ate nofetil. Exenplary
anti-inflammtories include 5-anninosalicylic acid, sulfasal azine and
ol sal azi ne. Exenpl ary steroids include cortkosteroids,

gl ucocorticosteroids, pluebeiesbnadimens offhé preteatioyentiyulfivherdposeans or

met hyl predni s le ; nd_ A Exenpl.ar . )

innunonDduIatgkgﬂgggﬁég%gﬁ a@§§ﬂ§V%C@rg%%$%Tfﬂﬁg¥P§%%ﬁﬁm%Wﬁ$@¥fﬂ0,

nat al i zumab ( Auflaeyratony] mjsiercid)tah inviGiddincliflai, d eytdkAll andREXROPAnBIpYnist.

cyt oki nes inc g%@%é&@%ﬁpg&l %gsy]ﬁ%]'g{; ;llnf!'datt]_a1 ﬁﬁiﬁ?ﬁ%%@gﬁ%’ggﬁ??%ab

(Rem cadeq, e ) i 3 870.

By ot her erﬂJOQKB@HJE?)aﬁ?ciﬁ,Qﬁd Bﬁ@ﬁ)ﬁéﬁolé&ﬂiﬂ&@?ﬂ @ﬂeﬁﬁlﬁry%ﬁ’;ﬂhﬂiﬁﬂla@fe@ﬁgﬁde
as, for

for the treatment of an Inflammatory Bowel D seasé such as,
exanpl e, Cel i AvmHosdig¥lc acid sulfagataring amy elealazine. Fnemplrysterdidsiacledsi i ti s

whi ch net hods I . Mg i at i ent
afflicted wit ﬁ@@fﬁﬁ%@%@%@%ﬁ?g‘gdfs%e%égf%ﬂ%ﬁfg?%%g% ?dé‘gﬁ%f“ii
ef f ecti ve anpoumthylpfedaistlyme ddxamethesohesnin GIH. afperiphiry Msmetiosotidsed; agents

herei n above. , t pet ho . the pr nt  i.nvention, t an i st
may be 20 aaniHiede BV 8K tCReP bem ap CoPl R B Ry o
ensur e appreopeidcdng- TOABAY ExemBlatyl dytokindd WendeM 1101 BxGRFIES chigent s,
suitable routes_of admnistration may include intravenous bolus,

i ntravenous sSWdeBHiFmabRemigade®)o pianersgpt (Epkael®dy Adeiamyrash Glumira™), and
adm ni strati oppphyg he type 1 interferon antagonist nmay be achieved

t hrough subcutaneous, intramuscul ar, transdermal or intraderrnal

i nj ection. Alternative Bysthenboblidireemissofiireprisce invienifonacprovided méthais foray

be achi eved 't hrough osal, deljv ch as, .for. exa e, .1 hrough
Unhal at i on, o ERFBSAOT AL CORTEAoRYBSET BicctsP Rioh a8 for Tarpls, e Diseaie,
W t hin cerisai GrodftaOiicamirt wdeepdtioy toligis avhieh alettiolls GRipAigOmb Step oSUCh as,

for exanple, an antibody and/or.an antigen binding fragnment thereof,
the route of %‘gmﬁ'é‘i"ﬁ’?ﬁ@tarpﬂl?”éﬁﬂl‘(ﬁ%ﬂvﬂ @%%%%@Weh%%%scm ar

and/ or i ntravgRapsiticdlReBMRR aSuR 4 Bbs1 AR LBYoRE 208is@osBPhdidin
injection, a slow bolus injection or "as an infusion. Alternative

enbodi ment s p#®ye.de that the protein antagonists may be delivered

transdermal Iy, intr adeﬁﬁ]ﬂ% Jné(thotﬁ%gth%x%ge?ﬂnbéﬁﬁon, the antagonist may be
20 administered by any suitable route of delivery so as to ensure appropriate bioavailability.

Thus, within certain embodiments, suitable routes of administration may inchide

intravenous bolus, intravenous slow bolus, or infusion. By other embodiments,
administration of the type 1 interferon antagonisf may be achieved through
subcutaneous, intramuscular, transdermal or intradermal injection. Alternative
25 embodiments provide that administration may be achieved through mucosal delivery
such as, for example, through inhalation, or through nasopharyngeal or oral
administration.
Within certain embodiments employing a protein antagonist, such as, for
example, an antibody and/or an antigen binding fragment thereof, the route of |
30 administration may be subcutaneous, intramuscular and/or intravenous. Intravenous

administration may be as  bolus injection, a slow bolus injection or as an infusion.



Exenpl ary dosages may be between 0.1 and 50 ny/ kg body wei ght,
I nclusive, nore preferably between 0.5 and 10 ny/ kg body wei ght,

i nclusive, and still 5 nore preferably between 2 and 5 ng/ kg,
inclusive. Wthin certain enbodiments, nultiple repeat doses may be
adm ni st er ed. Wthin enbodi mrents of the present invention

enpl oyi ng protein antagonists, the dosing frequency may be in the
range of once per- day to once per nonth, inclusive, nore preferably,
in the range ohltarmgiveenodimenéoreddethas the protein amtedosists bayibedblivetede, and

still nore pr per week. Alternatively, the
ant agoni st m?aggﬁﬁ%%ﬁggﬂg%&%%ﬂgbm rraurcoﬁaﬁ V'the in vivo half-life if
provi ded adequate exposEHmplaBﬁddsagemm@ybEJemﬁodlaﬁ&BOﬁug(kfgbbﬁtyewﬁglﬁsent

i nvention provide.that th oni st rra be adm nistered in

combi nat | on wiiESPAEHEPTe BT e Ul R 1T HESP B egEye, and sl

i nT aunosupps e%&dr&ﬁ:efe@dnw&weehmfahw@&grlxolus@vestvﬁ&%Elm af{ bmbodim ts,

i mmunonodul atory ‘agent,” a cyto] cine, a TNF antagoni st suc .
t hose identif |1@Hﬂ91@¥eé¢aﬁd%ﬂ%mé¥beadmmmm Still further enbodi rrent s of

t he present invention pﬁﬁ’ﬂiﬁ%: g@{ t r eat a_pat.ient .
suffering froman Inflanmmatory gﬁggf[aﬁé;éeme%tm enﬁ%] ?%@%’E%PW
conprise the shiagmist ﬂ](e&l))smgiﬁ'equamymayhgl_nahéﬁh@rdfbhﬁgaeﬂmao 6ice Per
.protein-based type, 1 mterferoqu% n| st nd%g% adm nistering_a
‘therapeutical | stV e QR RIETHD e 1 Fgel i suery two weeks,

iinterferon mnm@%sm st flotgpriveabig a;spegmﬁﬁfb@%@@a% e Alieﬁﬁﬁa:e[sﬂhiaods

‘the interferon anta on| st ma be an anti body agai nst the type
interferon redsipesist mryriedosed shapprprimetplybn in vivg palf-lifeiifiprevif adnquate
anti bodi es i ng%ll,{%& ch| ITEI‘I c 25 primati zed, humani zed, de-i muni zed
and human anti les. Certain preferred antil FNAR anti bodi es incl ude
those that bind to | FNMWrmbodmts&fﬂmﬁmgnthﬂmnﬁmrmm&dmm onal

ti body d at ed. 64GL2 and/or .th
Gosi gnat ed cpREag iy o s loa i Bp B S ot P R ap s 1 g

'dose of thes preﬁéx@maﬁ)ﬁﬁ@dudsmﬁﬂeséwéﬁnhﬂﬁ-ﬁﬂiﬁﬁﬁ&y@@ﬁé&@ﬂ,ﬂﬁﬁt are between
10 ng/ kg body .weight to 50 ny ody I ncl u3|ve Mor e

preferred rané‘é@uwﬁ"dﬁlﬁ@r&'%ﬂe%?ﬁ ey HelsHcipay thase dgntifisdy

herein above,

Still. firther embodiments of the present invention provide methods for
treating a patient suffering from an Inflammatory Bowel Disease which methods

20 comprise the steps of (a) administering a tolerizing dose of a protein-based type 1
interferon antagonist and (b) administering a therapeutically effective dose of said
protein-based type 1 interferon antagonist. Within preferred embodiments of these
methods, the interferon antagonist may be an antibody against the type 1 interferon
receptor (IFNAR). Exemplary anti-type 1 interferon antibodies include chimeric,

25 pn'maﬁzed, humanized, de-immunized and human antibodies. Certain preferred anti-
IFNAR antibodies inclu&e those that bind to IFINAR1 such as, for example, the murine
monoclonal antibody designated 64(G12 and/or the engineered human variant designated
CPI-1697. -

Preferred ranges for the tolerizing dose of the i)rotein-based type 1

30 interferon antagonist are between 10 mg/kg body weight to 50 mg/kg body weight,

inclusive. More preferred ranges for the tolerizing dose are between 20 mg/kg body



wei ght and 40 ng/ kg body weight, inclusive. Still nore preferred
ranges for the tolerizing dose are between 20 and 25 ny/ kg body

wei ght, inclusive. Wthin these therapeutic reginens, the
therapeutically effective dose of anti-type 1 interferon is
preferably adm nistered in the range of 0.1 to 10 ng/ kg body 5

wei ght, inclusive. Mire preferred therapeutically effective doses are
in the range of 0.2 to 5 ng/kg body weight, inclusive. Still nore
preferred therapeutically effective doses are in the range of 0.5 to
2 mg/ kg body Weighfrepd 49 bpdeweigits inglusieel S6H nmre weferabndgasdortis; t he
subsequent t hgja J be in.the sane or different
formul ati on a?iﬁgg?%#g%%%ﬁ%ﬁagg%ﬁ%n ogrbo f/velﬁiégam(ﬁﬁ%sﬁli?'stered by the
same or different 10 r Within thesetibweapeaticaedimemgihelterpeBicaiycsrrbive dbhtef

t herapeutic doses are m ni ster i,ntravenously, intranmuscularly, or
subcut aneousl v%'%@%@m%@%ﬁﬁeﬁmﬁ@rm%@e ofb1% 10mg/{:ggm‘%/'es

1A-1D and 3A-RéEgia| Bclivb Mors bRednRd tehfe Rt {15 etive @hkes 289 HRMnROG0 2
wei ghts of MD-afflicted CIT. Figures [A-IDshow results for Phase |

studi es. 15 Fogunedks body »oishh dirlusivauftilbmens prefivsd dherapesticaliy efectiveaiossent
body wei ght c i culat.ed i its. body

wei ght on Dayﬁg?&tﬁ%%ﬁ%g)g??gtgla%ga%g%v&g%tyﬁglg‘&?%ewgia%e tflﬁéu.ve Per cent
i ndi vi dual anemigpdimeptsnibe sbbapiynt Weirapetticalseg dsseandy ¢ iLthe fBRDr Biokhént
wei ghts of sutrviving apinals.were plotted, Stat.istical analyses (one
vy CANOVA)  welpimfiit of fhe pedisioge BiaRe Bt bevduttisbret bl tesmat i ieen
control gnoupsutes the Alleridb@ldoSd Foéferdbly Blaaiseapbutitt dashs ard 408 a4iQE@Ni MaIl S
had statistically signjficant body wei ght changes conpared with the

control s (p<OntEYFnousy, igiramysewady hgubsranedtislyi ng schedul es.
Fi gures 3A-3D and 4A-4D are graphs showi ng the effect of CPI-1697 on

Phase | studi oa. i gur s AREPESEREEOHIERm Brania ' ¥ o '
Weekly average di arr heBigmeol o€ IPdndQAVAD &g graglis showing Wadtfectay EPI-1697 on
& oup. moan weRy yoRbE LD eeiercatint. il hdarees Ryl el
oup nean ' r .
vweekly di asr MRgueQN-2D eangulwifér P aksiudles. Péredt baBIwight bR gélerzhddd

initiation as the baseline, were_ also plotted. Arrows represent the

dosi ng schedn&aal was calculated using ifs hodyareelghom P theglasigpinitiation faas dhe
ST Fgur oo EATSt Reshl P o8P gdth ek sty YoH0h BhePrnd tdp High hth ™
show resul t s waightRifsumiving agineds were plated. \Statigticat mmbyses (epr wapANOWY) were
neut rophi | performed for all time points for the treated and confrol groups. **: At Week 55 of
20 Phase I study, treated aniiﬁals had statistically significant body weight changes
compared with the controls (p<0.01). Arrows represent the dosing schedules.
Figures 3A-3D and 4A-4D are graphs showing the effect of CPI-1697 on
diarrhea scores of IBD-afflicied CTT, Figures 3A-3D show results for Phase I studies.
Figﬁw 4A-4D show results for Phase IT stﬁdies. Weekly average diarrhea scores

25 (average of five week days) of surviving animal were plotted for the control and treated
groups. Group mean weekly average diarrhea scores and percent group mean weekly
_ diaﬁhea score change with Week —1, right before the dosing initiation as the baseline,
_ were also plotted. Axxows represent the dosing schedules. _
| Figures 5A-5D and 6A-6D are graphs showing the effect of CPI-1697 on
30 activity scores of IBD-afflicted CTT. Figures 5A-5D show results for Phase I studies.
Figures 6A-6D show results for Pbase II studies. Activity scores representing neutrophil



infiltration (average of three biopsy sanples) of surviving ani nal
were plotted for the control and treated groups. G oup nean activity
scores. and percent -group nean weekly activity score change with Wek
-1 for Phase | and Wek -2 for Phase If, before the dosing initiation
as the baseline, were also plotted. Arrovvs represent the dosing 5
schedul es. Fi gures 7A-7D and 8A-8D are graphs show ng the
ef fect of CPI- on, chroni scores. Qf MD-afflicted CTT. Figures
7A- 7D show r ed @&FVWEQ Tiﬂ' é’("ﬂﬁ”@é‘l’ leg)jof sruixing animel Wers wloftedior the
for Phase |f sobmulaﬁd réald QL. taroaﬁ%mﬁﬁefse&%w&c%gmg nfifn b wedidy

per manent: changes to the col on _norphol ogy, “i ncl udi n
and al t er at i orfGUViEY speye ghangrivitaiVees T1ufor Phass] @é\?‘éﬂehg% Qsﬁ'h%mr{bbeibnedps y

S o) b ol BT bt PUOUSEod Y ALGs FRRLES b ald | °2 o

groups. Group nmeah activity scores an grou
chronicity $ceekedglamnge with Week -1 for Phase I and Week -2 for

Phase before the dosi ti t he el i.n
plotted. Arrows represe Iirl‘i?mfsr:lfék Zlgm %@‘3@@&%@2’5 Sho %ﬁ%%‘??ﬁ@%é%%ﬂl
10A- 10D ar e grchphiits boavds 0 QIBThefltddalTT. Figneh| 7A109 shot teditd & Phats I fudies.

scores of D3D-afflicted CTT. Fi A- 9D show results for Phase |
studi es. Figu W%@i @b@%ﬁﬁwtf‘ %ééﬁ"lsg rsidicpnGlranipity sepregfeptesenting extent

Hyperpl asia s @@ﬁ@ﬁaﬁ@%}ﬁﬁ@a td 108 cABNRBFRbI0fy) HERARE 1dsPofMBfASAH aité:&wﬂe

t hi ckness, | ncI udi n g cellular and interstitial trssue (avera

t hree bi ops¥y s@w@wﬁwwagfwmpwﬂewéwg @rne
control and t g QSQ:H 1 o PURd a@@ﬂ

group nmean we Eﬁ& ﬁjipeerp asi a score angehﬁ\{vlim&%él {fs‘?ﬁ%rd%% g'&)lup
and Week -2 fmeaPWa@'éYt‘FHrom%UfsmreGhahge Widts Wiagk -+1rfott Phagd Tomd 3eck A2 forPhase
basel i ne, wer 1,0 schedul
Figures 11A-1 %@%tﬂr%&)ﬁgﬂﬂ%ow %ﬁ%ear%%ln%%ﬁ%f%‘bﬁ %e eV TP 8‘?

i ndi vi dual amdmﬁixgschedul%ase | (Figure 11A) and Phase If (Figure 11B)
st udi es. res r aphs shqw r '
PAHA respotise | evel s 911”‘6@% CF EQ}:? fg%ﬁl?s E?W”E’ﬂ’iéfg?to?é%tﬁvgg
12A) and Phasenhip a@mm&&ﬁhmfmdteemr Figures 9A-9D dhb®4¢:Q1ts.RBr PlfaseT
graph showi ng normalized 1FNARL expression |levels on B cells of

i ndi vi dual anisfigies Figuentd ey ooty iy Fhase-Naprdice fyresasiiioreyel s on
B cells 30 of erpE% ‘dﬁﬁorﬁﬁl'ﬁ@éa%e ﬁtmﬁéééal A4S, Mcm%sfmcmdﬁl \eFifar and

nor mal i zed by meanl FNARL | evel s of the contro anl s at each
time-poi nt w tttersitiia! Hssueifaperageref thnea biopENiuRipldshafeimyivinganimal overegileited fal y

stabl e on. 260 @ﬁe c%htrﬁ%ﬁ@éa%ed groups. Group mean activity scores and percent group mean
weekly hyperplasia score change with Week 1 for Phase I and Week —2 for Phase I,
before the dosing initiation as the baseline, were also plotted. Arrows represent the

dosing schedules.
Figures 11A-11B are graphs showing serum CPI-1697 drug levels of
25 individual animals in Phase I (Figure 11A) and Phase I (Figure 11B) studies.
Figures 12A-12B are bar graphs showing relative PATIA response levels
of CP1-1697 freated animals in Phase I (Figure 12A) and Phase I (Figure 12B) studies.
Figure 13 is a graph showing normalized IFNAR1 expression levels on B
 cells of individual animals in the Phase I study. TENARY expression levels on B cells
30 ofindividual animals at various time-points were normalized by the mean IFNAR1
levels of the control animals at each time-point with the assumption that IFNAR1 levels

remained relatively stable on control animals.



Fi gures 14A-14B (SEQ I D NCS: 1-2) show the am no acid sequences of the
heavy chain (H3) (Figure 14A) (SEQ ID NO 1) and light chain ([Q)
(Figure 14B) (SEQ ID NO 2) of the humani zed anti-I FNAR-1 anti body
CPl -1697. The CDRs are 5 underlined. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON The present invention is directed generally to
conpositions and their use in therapeutic nmethods for the treatnent
of Inflamstoty Bowel D sease (IBD), - particularly Celiac disease,
Crohn's disease, and ulcerative colitis. As described further 10

bel ow, illustrative conmppskdisanSBEAEEGND NOSLEO N hob WERthORkid REhHES of
type | interferon antagonists, particularly anti-LUNAR antibodies, .
anti-type | i ibediepsr@andHs) @W%A&WEét Daahlight Aepimel) (Eigrre A1)

ther eof as_ueldmq R0 RbidilR AR IRAR TLEGHY eOL 1. hyeRan os

type | interferon antadonists. Wthout wshing t 0 any
particul ar § hapdgliggd. oper ati on, exenplary inventive antagonists may
interfere and/or conpete with 15 |igand binding and/or with
i nterferon-nedi ated signal transduction. Preferably, type |

i nterferon antagoni sts of My ' ng in vivo
half-l1ife in circulation %%@%W@é&ﬁ%@ﬂ?m@dﬁre ef fective
i n achi eving a prol ongeThetpheaern preveiition iy diepiod s@eralMpichothpodituns axd weiehgg
in vivo antibqody half-liyes jnclude, fo anpl e, construction of

fusi on.protei M wnagleﬁeﬁiﬁ%@lﬁgwwo nflemwpigrBasrel Pirsa §80on to
20 pol yet hyl epertighi®PteHaPBRHsICraM)s disEh, 20 ReRtivd PAUBNT AR Ebed Bfther
provi des therapeutic methods of use which met hods enpl oy one or nore
type | i nt & f below, Binsteshtomposifensiof B peesal inypitien include tvpe I intesfrorent  of

BBD. Exenpl ar tg%}_”mp *‘;Qﬁl‘- ; ), LR .

i nterferon an%&ég ni sfﬁargggéif i onﬁ%%@%ﬁgﬁyﬁg@e%n argaj%%gr&gl‘ﬁ%n&{qrc

met hods of useni¥¥en hindingifraguiets thenegf as fweld aepadypepibiceartdyspell malsetles thetr on

ant agoni st i s .enployed in a.tolerizi, inmen,.th revents and/ or

it o zes an TR B N R P AR i Ao b i aroulas

tolerizing regicdBofioferhiiin emlaB)indentiViemtpeniitt fiaf RErBRMAnd/or compete with
15 ligand binding and/or with interferon-mediated signal transduction. Preferably, type I

interferon antagonists of the present invention have a long in vivo half-life in circulation
and, as a consequence thereof, are effective in achieving a prolonged therapeutic
response, Methods for extending in vivo antibody half-lives include, for example,
construction of fusion proteins such as immunoglobulin F, fusions or conjugation to

20 polyethylene glycol (PEGylation).

The present im.rention further provides therapeutic methods of use which
methods employ one or more type I interferon antagonist, as indic.ated above, in the
treatment of IBD. Exemplary methods provide’long—térm response to the type I
interferon antagonist. Additionally, provided herein ave ﬂlerap eutic methods of use

25 wherein delivery of one or more type I interferon antagonist is employed in a tolerizing
regimen, that prevents and/or minimizes an immune response to the therapeutic protein,

which tolerizing regimen is followed by a therapeutic regimen.

The practice of the present invention will employ, nnless indicated
specifically to the contrary, conventional methods of virology, immunology,
30 microbiology, molecular biology and recombinant DNA techniques within the skill of



The practice of the present invention will enploy, unless indicated
specifically to the contrary, conventional nethods of virol ogy,

I mmunol ogy, 30 m crobi ol ogy, nol ecul ar biol ogy and reconbi nant DNA
techniques within the skill of the art, nmany of which are described
bel ow for the purpose of illustration. Such techniques are expl ai ned
fully in the literature. See, e.g:-,-Sanbrook et al. Ml ecul ar

Cl oning: A Laboratory Manual (2nd Edition, 1989); Maniatis et al.

Mol ecul ar C orthemt, mény afvetict 206 Jestritad Bélow fo?%&()jpurﬁ@&%f@lﬂ&h 108 Sieh
Practi cal Appro ch, vol. ffglg %ﬁﬂl 5. (Mover A i gonucl eot | de

Synt hesis (N t lhes g explpisd, YNH%FBWS%F{%SF@W@%M Nelecuanes
& S. Hi ggl ns FACIAAY &
S. Higgi ns, edc’g&ﬁﬂgléé%% &?ﬁﬂ- | mal Cdg{l?ﬁ&ﬂ?h’%)’ i rs%i %ol%&ﬂad@&ﬁﬁg
1986) : Per bal ,A habpratasy de?B%DeDNémmmct@lo@pmcmeBn&n(D

whet hor 10 buspves Rl AM0uREL il BE i, 080 pieTae MEh BiBacipagon
their entiretyB.Hames &S. H1gg§ﬁs H&QdQSﬂ),Trhﬂs&}lﬁéiﬁgﬁméTﬁ%ldﬁig? | E{Chln{eb&s

ded cl th "
§F5r62| er e]g e?:a %%ﬂsu?ﬂ**;iwr@m%# gsrﬁ"ltﬁ‘le&fﬁrishﬂ?yﬁda’t]&@@?%@w%B@Cﬁcal

Anti body Type Glude%pfoie@ﬂg{t;}eﬁyhgg@m)sts 15As noted above, the present
i nvention is directed generally t o ‘conmpositions conpri sing

antagoni sts of type 1 iAdlpublieations patentsmal patant apblisatqns gitédhervin, Wbetherof
use that egp kﬁggﬁ: r at nt ..of I nflanmmtory
Bowel Di seaseg%(pé% p%%%ﬁ%bg!q%&i‘gg&g}g%lsegse 8519’5 di sease, and

ul cerative colitis. W tAsusedinrthinspeciedtionanithé sppedidetl blaingy $6 sifgular forms

i nvention, type,l t rferon .antagoni sts 20 include antj-| FNAR

ant i bodi es and?’ormf g ,ntﬂgﬂf‘ﬁ@P@gff&J@E%&%*nﬂ%eﬁégﬂ?ﬂiﬂ fraly lictafser f er on
receptor and bhergy bl ock the binding of its ligand (i.e. interferon
al pha, interferon beta or interferon onega). Alternatively or

additionally, type 1 interferon antagonists nmay be anti-type 1
i nterferon antnihedy Bpe 4 IntorfsronfAntsgomisist s t hereof that bind to a- type 1

terf interf
orega) and™S her eby bl ock g Spf e bRl bl REk Al ech G Phag

Ant i body medi sempbsitiohs deiprising eftagonigts afitybé hitkeanigroms gs ‘Mdb'cmrtherapeutm
methods of use that employ such compositions for the treatment of Inflammatory Bowel
Disease (IBD), particularly Celiac disease, Crohn’s disease, and ulcerative colitis.
Within certain embodiments of the present invention, type 1 interferon antagonists -
20  include anti-IFNAR antibodies and/or fragments tﬁereof that bind to a type 1 interferon

receptor and theréby block the binding of its ligand (i.e. interferon alpha, interferon beta
or interferon omega). Aliematively or additionally, type 1 interferon antagonists may be
anti-type 1 interferon antibodies and/or fragments thereof that bind to a type 1 interferon
(i.e. interferon alpha, interferon beta or interferon omega) and thereby block its binding
25 toitsreceptor (i.e. IFNAR). Antibody-mediated inhibition of ligand binding may occur
tbfough competitive, non-competitive or uncompetitive inhibition. Altefnaﬁvely,
antibody-based antagonists may act by preventing intracellular signaling through the
type 1 interferon receptor. _
Thus, included within the scape of the present invention are chimeric,
30 primatized, Vveneered, humanized, deimmunized and human anti-IFNAR and anti-type 1
fnterfe’ron antiquies and/or antigen-binding fragments thereof. Thus, an_d as disclosed

10



t hrough conpetitive, non-conpetitive or unconpetitive inhibition.

Al ternatively, antibody-based antagoni sts may act by preventing
intracellular signaling through the type 1 interferon receptor. Thus,
i ncluded within the scope of the present invention are chineric, 30
primatized, veneered, humani zed, dei muni zed and human anti-I| FNAR and
anti-type 1 interferon anti bodi es and/ or anti gen-binding fragnents

t her eof . Thus, nghas di sclosed further herein, inventive antibodies
enconpass por tﬁi“ﬁﬁ 1eTqH, INVERES aatibpdiss eprempsss periens, Wiriapts pndier detiwatives of

f oregoi ng antQ@mﬁﬁ%axﬁwmgmmmoﬁaﬁh anti body, or antigen-binding
fragment thereof, is said to "specifically bind," "immunogically

bi nd," and/or is "i mmurslagbedy enyantigenbinding fagmend theyaof idlsaidn Sepkeifictly 5

receptor if it; peag . c o eve within. f,or exanpl.e,. an
BLI SA assay) P](I)laﬂ F’@mgkwfﬁla a c?y%ﬂg}%%ﬁi nter ‘é’%%?ﬁ‘f‘”ﬁ%‘{“"ﬁoff’ atet‘g’e;{p Tpigrieron,
i nterferon & ecegptonif it reatte atfagleteotahle tavelt(aithinyfonddanplepanMIEE A assay) to IFNAR
"I mmunol ogi cal_ bi ndi " -as used herein,. erally refers to the
nan- coval ent Pﬁ?é?@fgﬁgﬁgﬂ%’%{" tFW@“t%ﬁ%ﬁ%E’éfﬁc 9fe FPnpr to any
anti body, or bfmageweih, t hereof; 10 and the type 1 interferon or
receptor for which the antibody is specific. The strength, or

affinity, of inmmunol ogi‘mﬁmi@m&%’%%&i%g&i&mﬂ?r&é@mﬁ in

terms of the dissociation constant (Ka) of the interaction, erein a

smal | er 1Q repivelsetinisragtions ebibe fypa fupt qepury betweaman ehidhgidy, o fingmat thgreof,

(i ; . Sarel jirs - h
her T knowntd 2 E A FiofleloRO8 kil M At oAl S ST or
15 anti gen- bi affiniy ofintreunalvgicgldrindingiplemtidne cantisiempressedlindérfg afihat i on,
wh inth rat d . trati f th I

par tner s, |t he BRFRIF GRgT (b of (F GEaRAPD Ve TR IgATERFAE o et
paranmeters t haffiniéy] Utintuolofitdl beiaG prdpertieddReledled@iBodiés 8 bé QRARtfANUS,

both the "on rate constant” (Kon) and the "off rate constant" (Koff)
can be det er nisigmehods diell krown B iheat. (Ons suchiecthod eateilymezsuming themteaef ual

rates of assOglpbl Aaif b8 8AoRbieR frmdlih 88 tis@elfod butlSBlrindsE s
enabl es cancell ation of all paraneters not rel ate& to arfinity, and
i s thus equal depend dnsheltoncadriatorns ofithe ormplenpartigrs, theSdnityyd tierigklagion, and

Davies et al., Annual Rev. . Bioch 59- 439.47 990).. .. An |
~"antigen-bi nd?nn%eoglle gparg%lfeter‘sﬁﬁ 3%8‘?‘%53"6@}’ |%ﬁg ra?ﬁl]abﬁﬁlaiﬁef’tbo&ﬁyn?“é’fbé’ﬁs to
'L hedpart OL t fhe "énrans ROgkB (K, ) atithe€ Wi réte Chidtant) @ ix) CdntRideRmhiRedit | gen

i nding. The

calculation of the concentrations and the actnal rates of association and dissociation. The
20 ratio of Koir /Kon enables cancellation of all parameters not related to affinity, and is thus
equal to the dissociation constant Ky. See, generally, Davies et al., Annual Rév.
Biocherh. 59:439-473 (1990).
An "antigen-binding site," or "binding portion" of an antibody refers to
the part of the immunoglobulin molecule that participates in antigen binding. The
25 antigen binding site is formed by amino acid residues of the N-terminal variable ("V")
regions of the heavy ("H") and light ("L") chains, Three highly divergent stretches
within the V regions of the heavy and light chains are referred to as “hypervariable
regions” which are interposed between more conserved flanking stretches knoﬁ as
"framework regions," or "FRs". Thus the term "FR" refers to amino acid sequences
30 which are naturaily found between and adjacent to hypervariable regions in
immunoglobulins. In an antibody molecule, the thres hypervariable regions of a light
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25 antigen binding site is fornmed by amno acid residues of the
N-term nal variable ("V') regions of the heavy ("H') and light CL")
chain, Three highly divergent stretches within the V regions of the
heavy and |ight chains are referred to as "hypervati abl e regi ons”
whi ch are interposed between nore conserved fl anking stretches known
as "framework regions,” or "FRs". Thus the term"FR" refers to am no
aci d sequences 30 which are naturally found between and adjacent to

hyper vari abl echaggin@ s thide hypetagsioig bﬂs@ah&ﬁymtehiaﬂdixd%ﬁ{q@%'eﬁeh

the three hypervariabl e regi ons of l'ight <chain and the

hyper var i abi eothggn Bygs démeﬂélmeépgﬂe&amawegﬂmm Zh¢ andige® each
other in threg n ur.f ace.
The anti gen- bi n%'h%g sbgi?gé(’:eﬁip% co%rpfqtgér)r%%%egjr}n %ﬁzﬁgﬁf%gh[r%ejéeb Pbnal
surface of a gudhathesbygpenrisEatgioheofiehchead thehparysad hghbhmﬁ%ﬁfb&e@{o
each of the heay nd h hai.ns are e to as

Bar i ent g EP R RE Bt COREL

"conpl enen

Ant i bodi es may be prepaheﬁbdtegnﬁp}bepﬁe% W@?bﬂa%@%@&%ﬁ%hﬁ&"ﬁ@ to
ee

t hose of ordi nary skill in the art ow and Lane

Ant i bodi es: ADPIRS PRYRSEX sKNEH e art. Sag, &gsﬁmlqmmdé@eﬂfremaﬁo&aﬁomw
(1988). In ge |

echn) ques, °FRERal ORDSIAARMH: AR AR AR DOBEL GEAL, BRI BIL UL Bromuey
descri bed herls ol culture teghniquen stictdirigdhe gnﬁeramnlotﬁmdyocgmmnbmﬁ as Ui tabl e
bacteri al Lian cell i |1 a

product i or‘}Bof efg[gaﬂh‘frﬁﬂ’rﬂr vbahf{alnﬁfgcgioggf'aq% ‘% é’? WPJ](S% r%;ﬁ‘??""f?}'irunogen
conpri si ng t ypemaiidateell hesHh drése apildty fartheppaﬁaucasn éﬂi@foﬁfbﬁmhﬁanﬁﬁ&ﬁdsa' Iy
injected intg any of ,a wide variety of , mammal s g., mce, rats,

rabbits, sheefsonhisrhRi@Esa wege&@wla%@? L dnigrterer i eaiPTIon Reion théreof
ant i body 1 epeg bR HYoctdFintlahPENAVY bty o S9REIBY, GOHR! | S€

cells or cell extracts containing receptor extrace?lular donai ns of
the receptor gsheen hmeﬁtereeoateMWM@GGthimm paibodymeperteitegs ponse

maybe eligi;te cartier
protei . dgor s Eb e R LR S et e 5
(KLH). The 5 L dcsnmmeﬂieeebeptni (mtnﬂaboraeuoﬂihinaﬂrtpsAsug@heﬁmhby
according to a redet% nh ched.ul 20 |ncor ‘54 ng one or %
boost er i munEPRETE e aid Igfgreron,poge ?%?on%??tem sue

| i rmuni zat | OngsHRYiResemih hibRdin®i e Iehm@a@ﬁleﬁlbc QKBPD UpREnSmdEed is2S
conpl ete and inconplete Freund's ad uvant . ycl onal anti bodi es

specific for injseted (pprcthe animaldhople pig @@é‘ﬁ#@ﬁgwf@ﬁ@ﬁmﬁ%ﬂ%‘b@&ﬁ ed from
h
such anti s g%? %t&igoﬁéé'ﬁmr%?oo&ief: iﬁaﬁ&{mﬁbﬁsoﬁgﬁetq%ﬁgmm’émeﬂgeﬁ&é&%&

|nterfer0n rec munogeni ¢ regi ons coupl e
Immunization may be carried out with one or more adjuvanis such as complete and

i~

)

- incomplete Freund's adjuvant. Polyclonal antibodies specific for the type 1 interferon
receptor may then be purified from such antisera by, for example, affinity
chromatography using type 1 interferon receptor immunogenic regions coupled to a

25  snitable solid support. A
Monoclonal antibodies 'speciﬁc for a type 1 interferon receptor may be
prepared, for example, using the technique of Kohler and Milstein, Nature
256(5517):495-7 (1975), and improvements thereto, Briefly, these methods involve the
preparation of immortal cell Tines capable of producing antibodies having the desired
30 specificity (i.e., reactivity with the ganglioside of interest). Such cell lines may be _

produced, for example, from spleen cells obtained from an animal immunized as
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25 suitable solid support. Monocl onal anti bodi es specific
for a type 1 interferon receptor may be prepared, for exanple, using
t he techni que of Kohler and MIstein, Nature 256(55171:495-7 (1975),
and i nprovenents thereto. Briefly, these nethods involve the

preparation of immortal cell |ines capable of producing antibodies
having the desired 30 specificity (i.e., reactivity with the
ganglioside of interest). Such cell |ines maybe produced, for

exanpl e, frony I [ S._.
Ao e o SRHERER) ihe SR LAR k] S OMARABLTRL AIULE i v
exanpl e, fusi owyelame helbfuspepatner, p@fekabﬂmdntﬁayngamqm&famhﬂmdone
that is synge h i.7ed an iety of fusion

t echni ques mag&l %{ﬁf{?&)’ gﬁis}ggrecgyg%%y ?H%Plgﬁdeg %%P? the, 8Pl &5L65mm
cells may be &mﬁym@ﬂamﬂaﬁbmmbm&mﬂ@h%&ﬁ@&etérgént for M Hifhtts &% and
5 then plated at ] ow densjty on sel ective nmediumthat supports the

growt h of Rybfegried Ia§1°wl§6¥5“ﬁ gea ﬁ?}@“&?@e@@n thet suppesisdhegrowth of bytwidt i on
h |
t echni que usegg ALy ﬁ&warsaa%@mm pxémrs@&ie@ﬁdngec&g@@s@% t(i)tgg (o %%;Me?

After a sufficient ting, usually about 1 fo
hybrids are om@mﬂﬁm@n@wmﬁem ASerarsaffisishteine uswatiylationel fo 2oudeke)r e

super nat ants ted o] nd agai ns nt er f er on
receptor. Hyb%oﬁg ffh dﬁaw E g%i@f’?l\ﬁ??s i\%%dgﬁtg@@ﬂc@“ﬁ/ are
preferred. supematants t@ua@fdrbmahgaeﬁmtb@ghn%a ¥Py/1 €erfefolradepidr. FHyDIISHA

super nat ant S of .ar bri do oI oni s I n addition, various
t echni ques!Cnal? béﬁp‘le%ﬁ‘ SB?? #eprefflel d, such as injection of

the hybridoma cell |ingsdnBéignhat meeﬁes;ﬁlmqéola%\ﬂénmefsu %&%Egﬁwgg
may t

vertebrate host, such as a nouse. Mnocl onal anti bodi es
harvest ed f r ohsbtidommeoleniesi frpaidition] riows techaiqisowg be @oployed tnanhascerthg/ be

1170 U 0k By

chr omat ogr aphy, recipi
Anti -type 1 i wirebfaerhost, suelr ey mousaaMoherlansleatibotdics Inmymenlbé haraéstadrfrom

Bocess TR A, SRR s ©

conprise anti geRedtionsitdtnighds Such mhm&raﬁ)gfama @éﬁﬁuﬁuﬁ,ﬁéﬁﬁﬁh&ﬂ and

i mrunol ogi cal bi ndi ngﬁgr operties of an antibody nolecule.

prot eol ytic eriipptonp rw%r@ﬁeﬁ‘ﬁreﬁﬁcwwrmwéawégn%@mﬁﬁaﬁwr@@sm

yi el d several Fab" fragnents) each
conprise a covg| eng ﬂetero‘gpner éte%r i"IBIFudes an intact

anti gen-bi nding site. anénzgerrmMussfuhiub]eclﬂ@acdlemwaiﬂtysmwmch
nmol ecul es o rovi de sever nts 25 th

"fragnent Rt R S fiag I HET G RerebR G S oL sgmtiosiel Binfing
fragment can ﬂa @ti@difee shtibydynebailes Thé @bteﬂ&ﬁﬁ@@ﬁﬂéﬂrapmhwaaﬁmw clédves
IgM and on rare occasions 1gG or |IgA I mmng%vobul I n rml ecul e. F, Fab

and %i z fr agiebiinalecles to ipldegrsral ﬁﬁwe@tscm h 8¢ {Eye Jragaeniy) cach
recombi nant t es a
o covatent - G REsEpaleatild ﬁ‘@?&fiﬁaé?ihﬁd%%ﬁi"ﬁ%ﬁtf%%ﬁﬁgﬁ‘ﬁéﬁgﬂs. Ce

whi ch enzyme pepsin is able to cleave IgG molecules to provide several fragments, including

25 the "Fa'" " fragment which comprises both anfigen-binding sites. An "F," fragment can
be pfoduced by preferential proteolytic cleavage of an IgM, and on rare occasions IgG or
TeA immumoglobulin molecule. Fy, Fy, and Fyy'; fragments are, however, more
commonly derived using recombinant techniques known in the art. The Fy fragment
includes a non-covalent Vg::Vy, heterodime; including an antigen-binding site which

30 retains much d_f the antigen recognition and binding capabi]iﬁés of the native antibody
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30 retains much of the antigen recognition and binding capabilities
of the native antibody nolecule. Inbar et al. Proc. Nat. Acad. Sci.
USA 69: 2659- 2662 (1972); Hochman et alL Bi ochem 15:2706-2710 (1970;
and Ehrlich et al. Bi ochem 19:4091-4096 (1980) ‘A single chain F,
("sR ") antibody is a covalently linked Vit: het er odi mer whi ch
is expressed froma gene fusion including VI I - and W encodi ng 5 genes
| i nked by a peptide-encoding |inker. Huston et at, Proc. Nat. Acad.
Sci . USA 85( 16:1)165313.%15&8&1(&98Nat Alad)BeiDEBA @b zmmmmmoaem et al,

described to ru or conv ural |

aggr egat ed- bu ﬁ%‘?ri%??@@@&f?ﬁ%@b‘f &é’j’ﬁf‘l %‘HEPG g 9?5%1(3?(?5 typey
1 interferon receptor %Em@@%ﬁ’n"ﬁ?')ﬁx{tmﬂaﬂﬁaéd%leﬂ%k\!d gypn into
an s, nolecule which will fold into a three di nensional s ructure 10

subst anti al | yhgtpneﬂwr whish fsrepressed, e agerst fugion mﬁﬂ&g@mﬁmaﬁ@c@me

See, e.gQ., [IRTee] n
al . ang u.'s. g'ie-patent m%%ﬁgg%é%ﬂg ner et @% NEPAF%%&”U%& h
of the above- 8546358784 88D{(1088)! Aswinhed afdethods Imeabeen dsatibedandiseerk i ght

chain CDR set res ectlvel i nte ed, bet ween heavy chain and a-
light chain Fﬁsleé'ﬂ‘f’ cfﬁ Vﬁ%&ﬁ ytaggng"’? g%ﬁ% ﬁg
the spatial r ﬁglﬂtah@n@aby Qntpintitt?ﬁa GoRserof kbhtMeantiBo BB A in afbodPed

herein, the term " CDR set ers to_the three hypervariabl e regions

of a heavy or fqgi“@ﬁllm@ﬁéﬁ‘m %WW@@@@B@FW@EGWIP% SE®P i nus  of
a heavy or %?1

and " CDR3" ldr egllibgté]J IR Iy ﬁ’stg%%l gen- g]?g?%ggm%hgsé re, |Pngc?%des
si x CDRs, cor‘rib]os §|,09@1 SIEmmlmQ5SeHu.itom¢hah;aanﬂlkﬁ Patettadov ¢,946,@87%td | ght
chain V regi- oa t%@ 1 interferon antagonist conprising a single
CDR (e.qg., or CDR3) is referred to herein as a

"nol ecul ar recogm t i on Bath &f the 4Boys tabhited mpdiles mﬂﬁdey§if18av9fchﬁn MM@BIRht
of antigen-antjho 8§Bconpl exes has de eErélrg]gstrat ed that no acid

resi dues of CORE ¢BRPlelerRAIeYhEmiRRP OEIWRR DS chiip ERspln
the most ey eqsicK roitelsaras H-TPRs 2R ﬂaﬁn@#ﬂe@péﬁ?ﬁeﬁﬁéﬂéﬂl P dletTiHRR3.

Thus, the nol ecul ar recognl tion units are prl mar i | responsi bl e f or
t he specifici rejative tegach pthirgAnusi hereingthe tepre "CDR set” refers topke theged herein,

nat frame 1 niepaily Retpdr Al @bkl o Bl LR AEERFRURI P

Sone FR resi duwasinnmyf Clieatypartl ghmhmd,thﬂtwmhdmtedms“ﬂﬂbkh"m" and
I bl e f fold t he, V '
Bt gen- bi nd NGB tesperiebr Gnadiucy Striae ke HsGrn Eshaps wk CPRs sopateng

to the CDRyy WeldDisdtBom G6H $fHRad T 8 Ligte kBhif vseghaes&x §P6l1 edrberdnn
struetural - * antagonist comprising a single CDR, (e.g., a CDR1, CDR2 or CDR3) is referred to
herein. as a "molecular recognition unit." Crystallographic analysis of a number of
| antigen-antibody complexes has demonstrated that the amino acid residues of CDRs
form extensive contact with bound antigen, Wherein the most extensive antigen contact
25 is'with the heavy chain CDR3. Thus, the molecular recognition units are primarily
respousible for the specificity of an antigen-binding site.
_ As used herein, the term "FR set" refers to the four flanking amino acid
sequences that frame the CDRs of a CDR set of a heavy or light chain V regiqn. Some
FR residues may contact bound antigen; hchver, TFRs are primarily responsible for
30 folding the V region into the antigen-binding site, particularly the FR residues directly
adjacent to the CDRs. Within FRs, certain amino acid residues and certain structural
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features are very highly conserved. In this regard, all V region
sequences contain an internal disulfide |oop of around 90 am no acid
resi dues. Wien the V regions fold into a binding-site, the CDRs are
di spl ayed as projecting loop notifs which forman anti gen-bi ndi ng
surface. It is generally recognized that there are conserved
structural regions of 5 FRs which influence the fol ded shape of the
CDR | oops into certain "canonical" structures--regardl ess of the
preci se CDR anjnredr Yers BLAB WoSservell! Tk reg B! A &gﬁgsgc@?ﬁc%ymgo%m%{gn
known to participate in'non-coval ent interdomai n contacts whic
stabilize the inipmaldenlfideroerf oftarnynd AP hinelgoidiessidyesafitheh ki regions fokl intd a

nunber of "hu .zedx ' ecul es.c ising.an.antigen- 10

bi nding site gle.rl ﬁ%tef@g%b%%g%-‘%%?%%&%m%%W%&W%gq%ﬂ antigen-
descri bed, i nchindthgeurface It fogbhersllyweidgniged heitiereds oss@v b HepBAs of
V-regions f sg&t%%_n copstant domains (Wnter and MIstein Nature
349293 299 ?1 5 whighjptivpnpehe foldad shape gEthe GRR loggs jnfo casigin "crugpical”

86: 4220- 4224 (sk98%ks--rohANER b AL eh'ééﬁll'a@ﬁ:s 3Reqead: ARd B and
Brown et at Cancer sRes. 47:357.7?55153 (19870)_, ngﬂ:{éﬁ%mn %D%gglra ted
into a 15 humemsidusppre knewiytopRriiginatsin nap-dovalent Grterdomain contaaisvhighrsiahilice
human anti body, [q%anm | t.al. Nature 332:323-327
(1988); Verhoetgée:%%ﬁ%f? Cl eﬁ%%@%% (1988); and Tones et
al . Nature 321:522-525 A1h8&6))of "amdnized! enibo@iDiielesulprofptisin®sh antigen-
reconbi nantly \vepeered rodent FRs (Eurppean Patent Publi catiqn No, -
519, 596, pabl FQ’E‘F@?F Sﬁég?“"f ?m?@i’di?j“jh E‘Sn““ﬂﬁ‘ﬂﬁh’r“%é&&b%ﬁ@&’megs‘ﬂ%{%ng
desi gned to 2Qunfbddiddhang AR as6dlatbd RO IOV GBEiorfs TR A ARt -0 e sthnt

non- hurman anti human anti nol ecul es which Timts the duration and

od
ef f ecti veness domaing EWihagnd Milstein Nature 349:2933P9 {198 s Lohsigtie picd; Pros. Netman
reci pients. . T by [ o , RRse .
"r econbi nant | yAc\?g'nSecérU esg§ ﬁzl:%gﬁgﬁg%feeb%%’ éfh%g es%] ect |]i\9§ﬂ??g'%§g‘§%ngggﬂ’ FR
resi dues fromandBgwn i al Cdenet Rése 57343583 (GHE7)R Borchamnan CDRegafted intaviat h

human FR resi'dues in order_ta praqvide.a xenogenei,c nol ecul e

comori <1 g 1 Wfen §hrohAE BR ko Eh R B A EBRERRE Serlelibrtrmyal | o
the native FR doplathi(R@:chhinnGt all RatméSOE873-307 (1988H Veghoefenar 4. fagee on

t he under st andi ngﬁt hat the |igand binding characteristics

h f
anti gen. bi ndi 39951 336 §1588Y aPaTHETF! B NAHFEL S5, 5414080 prerodet GBS
relative di Sp%gbﬁdr@@bﬂecaﬁﬁnmywne%@r&awm Eﬁh%p@a%n‘fﬁ%l%cﬁﬁohmd? the

30 antigen-bindi'ng surface. Davies et at Ann. Rev. Bioc
59: 439- 473 ( 1990596, Phblishecdiped. b 993)ndhese) Topenizdd" siolegulenare Besignedver ved

in ahn mamz& edmmm'an ti;.:ebu%%t%cri] Iiﬂm%o%g%a? regp%ﬁse tc?v:.lfard non-human antihuman ant'lbod_y

molecules which limits the duration and effectiveness of therapeutic applications of

those moieties in human recipients,
. As used herein, the terms "vencered FRs" and "recombinantly veneered
* FRs" refer to the selective replacement of FR residues from, e.g., a rodent heavy or light
25 chain V region, with buman FR residues in order to provide a xenogeneic molecule
comprising an antigen-binding site which retains substantially all of the native FR
folding structure. Veneering techniques are based on the understanding that the ligand
binding characteristics of an antigen-binding site are determined primarily by the
structure and relative dispo‘sition of the heavy and light chain CDR sets within the -
30 antigen-binding surface. Davies et al. Ann. Rev. Biochem. §_9_:439‘-473 (1990).. Thus,

antigen binding specificity can be preserved in a humanized antibody only wherein the
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antigen-binding site intp human- a eari ng} FRs that can be used to
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transfect mm w%wwgﬂwngm K HPSE éﬁﬁ'@ﬂlﬁ?é%ﬁﬂwﬂmﬁh%
anti bodi es Whir& nRMPbtherwite amlgméﬁe%ﬁéeﬁeﬁlyl ap rb&h%ifa

anti body nol ecule. The present invention also con at es t
may be desir a@lltlboctl@ lﬂméwé@dﬂm@"ﬁqgﬁmﬂfws ihnﬁaﬁmglemabm i nmhcaoiyg}of t he

anti bodi es pr her

available in Rerﬁe Arp HB&%%%Fafy a oach Iaolo 93"}1]@5 pgﬁ?lcﬁ%dl es
having r educe@ﬂb;ﬁasmmgmpmew{d dass nalmgmmn&amMmﬁﬁm&mﬂﬁvagﬁnm
provi ded ovat| on er.deen, K. t.his hodol ogy., human

el per T- abi | BERRptEEpAS B ogis pB e e S BT U A g oo
are identifi egiapfed tBOMBEUY ik AiABieicd B BRLUL I C antibodies in order to
m ni m ze activation and differentiation of hel per Teens when the

antibody is adnini st er&dreferegiapighody Ofthemveﬂﬁowsﬂrbeiﬂ?émﬁwﬂamfb’@@fweddﬁ
th t 7.
This anti bodyrn B TR, “Bfs BRI YonBelof oa A Rlelkep ity sh 8

Li ght chai n rlighechamdefenedts akKl1. Theaxmmmdaqu&ﬁces@ﬁﬂ:eriﬁdxaamchmhendﬁl

Froures 1A (BRSPS RS '?“%wﬁ“%%l et s g S S

contains the THRRheaeetiaRdniiasthe 008, CDRMddEDR® sGMerebitdin Bk
the nine anti-IFN R—l antl body 64012, gr; afted onto a _consensus hunan
i mmunogl obul i keavekei of fhemcing aFkTRIAR- Laihedicd Gl malied gnioreoneensus g ht

gpa't Recm g' gﬁlﬁa?%%obmaw&aﬁ%e%%%ﬁ& #haBs ] hghtnahai n

contains the CDR1, CDR2 and CDR3 sequences from the light cham of the murine anti-

20 . IFNAR-1 antibody 64G12, grafted onto a consensus human immunoglobulin kappa light
chain framework sequence. The CPI-1697 antibody further includes a human IgG4
.constant region.

Other antibody—based TFNAR-1 antagonists suitable for use in the

invention are described in detail in the co-owned U.S. patent application entitled

25  “Humaenized Antibodies to Tnterforon Alpha Receptor-1 (IENAR-1)”, Serial No.
60/465,058, filed on April 23, 2003, the entire contents of which. are expressly

incorporated herein by reference,

Small Molecule and Polypeptide Type 1 Interferon Antagoms
30 In addition to antibody-based type 1 interferon antagonists, the present

invention also contempiates type 1 interferon antagonists, and compositions thereof,
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20 1 FNAR-1 anti body 64012, grafted onto a consensus human

I mmunogl obul i n kappa |ight chain framework sequence. The CPI-1697
antibody further includes a human 1 g&4 constant region.

O her anti body-based 1FNAR-1 ant agoni sts suitable for use in the

i nvention are described in detail in the co-owned U.S. patent
application entitled 25 "Humani zed Antibodies to Interferon Al pha
.Receptor-1 (IFNAR-1)", Serial No. 60/465,058, filed on April 23,
2003, the entich@ps @nwmgfesm;mamemes SEPLEF L})ﬁ:ﬂpﬁc% SehIGLE! N

by reference. Small | ecul e and Pol vnent i ype 1”I'nterferon

Ant agoni sts - 3ot it witohindieg %t‘rﬂﬁﬂ?dd?tﬁﬁﬁsleﬁlth iprsceptar i a2 FRNARIN

antagoni sts, the prese S ln)
i nterferon antagoni stsrﬁl ck cé(%ﬁrybg%eﬁ bc(r%gnu er %?aneg?)ttr{%’%lng ﬁﬁ‘a%ne or

more small no hmﬂemhbsmisgmmtmay h‘ecscremedfqn hmablliﬂjmcs‘ﬁndsmai thpeDibRefeoR 51 fohat
interfere t a eron with its receptar (i.e.
LUNAR) . " e d‘rf“@gg am&*’%%béfﬁP H‘B ly, agtrghamiea prtities P psefiles of
potenti al srrahabpeme@ﬁug&eﬁwd%gmhﬁﬂyﬁgaaﬂenﬁ@alé&ﬁfa%ﬂ@&aﬁéara faqabi ity

to bind to a type 1 interferon or to the type 1 interferon

recept or. Con$&HPIUGAR(WIL: som@dﬁgﬁémremén@w 1% ¢.guinhibitingrctivity, creating
properties ar cal l.ed a
"l ead conpouns,ﬂ?a%%q{fﬁ}eg%ggxﬁgm ra Pe pr o'%eﬁ?@%k gweﬂg&%ﬁ _v,aqang

i nhi bi ting actompdupds. ddfeat higythromphpahicseenihy &ﬂﬁ)bﬁﬂdsﬂﬁpmp]bybd foureich an
eval uat i ng&he Eg}r@o erty and activity of those variant conpounds.
O ten, hi g]n b%put screening (I TS) nmethods are enpl oyed for such

an 10 anal ysis. In ond prefori@l daiboliadeh @Eﬁgﬁﬁ&(g{hﬁi@ Bdreenttig@bthods involve
t hr oughput screenj ng et hods i nvol ve prOVI ng a library containing a

| ar ge number 8fovisinealitray containinglarge aumberobpiential thermputi®easpounds
corrpounds) g&ﬂd:d&?@gﬂ: cps 'ﬁich@ ﬁ:ﬁ‘g%%rlcgnprﬁﬁﬁ'lﬁ s @raget%gfggmg&rdq&ned

in one or assays to |dent|f rary menbers (particular
chenical s pec pesorcmori Essssm midasé:e‘él))setﬁbm vienpirafpadicdeshemital species or

characteristic.acti h fied can.serve,

conventio ngﬁt 'S'fbg ag e o rrpo 8§a SES"}P%%n llésrtr1§ 3?“"@? #ée @ ?@8‘1@ tbﬂ)]&dgﬁ I

or actual M thsdefpastin®entional "lead compounds" or can themselves be used as potential or -
actual IBD therapentics. | '

:J

A combinatorial chemical library is a collection of diverse chemical _
compounds generated by either chemical synthesis or biological synthesis by coribining
20 anumber of chemical "building blocks" such as reagents, For example, a linear
combinatorial chemical library, such as a polypeptide (e.g., mutein) library, is formed by
combining a set of chemical building blocks called amino acids in every possible way .
for 2 given compound Jength (i.e., the number of amino acids in a polypeptide
compound). Millions of cherical compounds can be synthesized through such
25 combinatorial mixing of chemical building blocks. Gallop et al., J. Med. Chem,
37(9):1233-1251 (1994).
' Preparation and screening of combinatorial chemical libraries is well
known to those of skill in the art. Such combinatorial chemical libraries include, but are
. not limited fo, peptide libraries (see_:, e.g., U.S. Patent No. 5,010,175, Furka, Pept. Prot.
30 Res. 37:487-493 (1991), Honghton et al., Nature, 354:84-88 (1991)), peptoids (PCT
Publication No. WO 91/19735), encoded peptides (PCT Publication No. WO 93/20242),
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A conbinatorial chemcal library is a collection of diverse cheni ca
conpounds generated by either chem cal synthesis or biological
synthesis by conbi ning 20 a nunber of chem cal "building bl ocks" such
as reagents. For exanple, a linear conbinatorial chemcal |ibrary,
such as a pol ypeptide (e.g., mutein) library, is fornmed by conbining
a set of chem cal building blocks called anino acids in every

possi ble way for a given conpound length (i.e., the nunber of amno

T ds i
e synt heai »odouR e iebRER A ubiCddh v 5o Bingff BB & RpactifE RAS . K"
bui | di ng bl ockg288, ﬁ!aiD,Iwar@n:leaslsucha&hyd&@mﬁmmn&aﬁé{ﬁ:&&aﬂ&cﬂﬁepha&meﬁlﬂ%) :
P i o d lib |1
noan 1o ¢ hooloBroesigrr Pt Svir B8 B0 8KHor S Bl T Berusobmenitent ©

| ibraries i nc(mmamum ar 8mB© Chérh.'Bot. 846568 ( m@ &&péﬂdamgeb@@nﬁﬁaes
e.g., U S Patent 5,010, 175, Furka, Pept

37: 487- 493 5 1964 §] e'iﬂﬂ%r&'ﬁ iegsF sepiiolding (ischmann gl B Auge GhemoSgo) 114:9217-

E’ﬁgf IOICgtSI éECTgﬁ Mﬁ?} é'21%121)52 oré/@a‘%% %I 0- oflﬁgb%%g I?Dg%llgggﬁﬁeﬁ ca‘fl on

WD 92/ 00091) , Ab:eni.‘@ana&@pu@%( U9, @hgocanuanatas (288, ebdl4 Bpientie261:$30%er S

B e SR ST 5, it by

pol ypept i des §dsaginaally Grirded et al., J, MA€hem 3761585 §994), ﬁummfiéﬁ&bfah@@(%éa
nonpepti dal peptidom netjcs 5 with a Beta.D G ucose scaff ol

(Hi rschman et aPirateggne, KoEn), Pepfidsmuciisacid Hhrrigo(see, e. g2V P i@@é}sﬁg 083),

anal ogous or F@&}g}gﬁ ,
T. Amgr Che?nﬁfﬁgg%ﬁ%?m gﬁél (198%]]) d |gocarL %%%4%99@
Sci ence 261 1@@3’%@%)/5028%emmhyrbetpﬂlbm¢s (gmosg;ﬂamesl »SCRNgsI2FHI1 5260+

z'\i/'é 3 J Chem 3?[5?21@9? 4%:%91"3 tg{%ﬁ?g%%@fﬁ%&r Jg%’alﬂegaz:ﬂ éﬁblec%?fgm&es (see,

St r at egene, C@g pbe):zoqmppmeﬁeBmm;IC&mq amlc& j)agbBBI(II99$), {serenoide, U.S, Phiént

Nt re Bl dBarHe 3593tk Rt higients 2 Sabhemons H sl eds 5o

car bohydr at e ﬁm*amm@@&memmsgs 525178886 £519AB4; ﬁﬁpmﬁsc%ﬁoﬁ@ﬂs
1522 (1996), and U. S. Patent No. 5, 593 85§) and smal | organic

mol ecul e ||br%at¢né¥°(%é%338 enzodingeninggi (&S RatenbNo. SRR848t Brilikdan 18,

PR 200t 6 nonbs and meParEe ot CproRRe o BARIT B sorpriaty

pyrrol i di nes, aville (Feet, egt, 3NONPS 5350 MPS7 A8vanna GheblBch,Idpisville B0l i no

COMPOUIS g, SR R pun R i RSB B g LT

of conbi nat orprad, I\hu@b@gBanﬂ[mqomTerm ally avail abl e (see e.g., 357
MPS, 390 MPS, Advanced Chem Tech, Louisville KY, 20 nphaony, Rai nin,
Votan: MA, 433A Appl i ed mnherefiveidmovayobetic smrysh@als%ﬂsedﬂeb@ for

M 11 pore, Be&?lﬁi'bﬂHh%g@%heuﬁft{:lm&e@;stéﬁfsllﬁ chiR QWRMLRE blist-BNR SR Nave

al so been devel ope ution phase chem stries. These systens
i ncl ude aut onatesktedoryithesit apparsiut ddvelopdddydiakesimiihedicalindustics, 3. TR (Qsakd, us

devel oped 2l_n,y ﬂsims %ﬁi@mgﬂfﬂ&&ﬁl syétémthﬁ]hg Fobotid dems Eﬁﬁ%&eﬁ, Zymark Corporation,

Hopkinton, Mass.; Orca, Hewlett-Packard, Palo Alto, Calif)), which mimic the manual

synthetic opei'aﬁons performed by a chemist. The above devices, with appropriate

modification, are suitable for use with the present invention, In addition, numerous

combinatorial libraries are themselves commercially available (see, e.g., ComGenex,
30 Princeton, N.J., Asinex, Moscow, Ru, Tripos, Inc., St. Louis, MO, ChemStar, Ltd,
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25 Japan) and nmany robotic systens utilizing robotic arns (Zyraate U,
Zymar k Cor por ati on, Hopkinton, Mss.; Orca, Hew ett-Packard, Palo
Alio, Calif.), which mmc the manual synthetic operations perforned
by a chemi st. The above devices, with appropriate nodification, are
‘suitable for use with the present invention. In addition, numerous
conbinatorial libraries are thenselves commercially avail able (see,
e.g., Contenex, 30 Princeton, N Asi nex, Moscow, Ru, Tripos, Inc.,

J.,
St. Louis, Che td, Nbscaw, , . 3D Phar maceutj cal s, Exton,
oA Nort ok Bi MeEtSh RUs 3D e Bron . Mgk Briges Conabi, MD,
interferon-reeeptor interactions, assays that detect |IFN nediated

signal transduction may be used such as | FN-nediated inhibition of
cel| 5 proliferation i AoEdtectipreef iEHimPn-topapb i@Rqtions, Aweys that detect IFN-

Addi tional |y, yLgpel Eig%aé 4eRBuAE BNT pITRL ﬂxgch Hssﬁ‘ﬁkm&ﬂartedeiﬁﬁi%'{og Pf_’c%ﬁi N9

reporter genes expre rom an I'tive gene pro
Lal | emand &t - pioliferation iremkiumed tiemdi twhor B0 1idS7 Alidifiofal9 A6porteSyent adshyd may

reporter gene ig?(il udeﬁlg nes. encodi ng | uei fe%dgﬁe a reen
f1uorescent protesior FRERIG NG Fepquer gmes Famyessddromny, SPPFREERN | s
dependent on iﬁﬁio@ﬁtmniemxumdl.,txh&uk&ayteanﬂa@m%%ﬁiﬁeﬁtsiuﬁﬁha’reﬁ&er

inhibits | EN-stinul ated gene expression. i 'gh t hroughput
assays for evEnEHOFIRG goRes qosodsngpdlerasgand gresn Mugressent prajein. Imuchown assaper

properties of bddl i Vit .
skill in the ?rpfl{& %eﬁfﬁ% Xﬁﬁ%%dg%%ggﬁ@ a ﬁd&&gport%Fa%g&gﬁgelgggggl%

are sim | a0l yinhibits IR simmlatadgene expragsion. U. S.  Pat ent No. 5, 559, 410

di scl oses hi gh through i n net heds. for proteins, U S
Patent No. 5,585, 639 d?lg%]ltiﬁ)r(sé{el%%ﬁtla&%ﬁ%?%"ug%%‘fﬁth%%?g%ﬁ’ﬁlbgewﬁt hods for
nucl ei ¢ aci dddpianﬁﬁdaijom or g;herp}-opeaﬂefh d)pﬁl)ﬁmrl]m&)@eﬁﬁd& arE’ﬁta%Rﬁov?ﬂCts those of
5,576,220 an 541, 061..di.scl pse hi t hy oughput net hods ,0f screening
for Iigand/ an@b’ﬁ*@”ﬁ? #d‘inﬂﬂ'fy gm&mg asgays _@‘if%%?ﬁ“ﬁ AssayF gl o ut
screeni Ng SyskRem, aThes, 62U, PhtadtNG. @,y§9,41@laks;e1o§é%%gtﬁoﬁghput7sm&ﬁz@
Corp., Hopkinton, MA; A'r Technical Industries, ntor, 20 OH,

Beckman | it rieiberdsdor refeins, 8. BatonioNo. SORS,63% dirslosksdngiofimughngt screseing
Natick, MA, < oS, iz t

el udh ng. sariyadds SESR SUR R 0 eyl SHAATS! Sl REES78300
i ncubati ons, 35, (61 disklosedgh thopmglgfut mkthodyiof saqning doriligamiiniibddybineling.

Chroughput “and rapt d s EFiAGp g GanpLo e SR NGB FREOBRoF K by | 1y
and cust om zadvhidble (see, e.g., Zymark Corp., Hopkinton, MA; Air Technical Industries, Mentor,
20 OH; Beckman Instruments, Inc. Fullerton, CA; Precision Systems, Inc., Natick, MA,
etc.). These systems typically automate procedures, including sample and reagent
pipetting, liquid dispensing, timed incubations,. and final readings of the microplate in

detector(s) appropriate for the assay, These configurable systems provide high
throughput and rapid start up as well as a high degree of flexibility and customization.

25 The manufacturers of such systems provide detailed protocols for various high
throughput systems. -Thus, e.g., Zymark Corp. provides technical bulletins describing
screening systems for detecting the modulation of gene transcription, ligand binding, and
the like. | '

| In one embodiment, modulators are proteins, often na_thlrally occurring
30 proteins or fragments of naturally occurring proteins. Thus, e.g., cellular exiracts

containing proteins, or random or directed digests of proteinaceous cellular extracts,
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25 The manufacturers of such systens provide detail ed protocols for
various high throughput systens. Thus, e.g., Zymark Corp. provides
techni cal bulletins describing screening systens for detecting the
nodul ati on of gene transcription, ligand binding, and the |iKke.

I n one enbodi ment, nodul ators are proteins, often naturally occurring
-30 proteins or fragnments of naturally occurring proteins. Thus, e.g.,
cel lul ar extracts containing proteins, or- randomor directed digests

of protei nacemaﬁb@ﬁeauinetmsmynmﬁe%,ofpmmsmy%ﬁﬂde foflsc}ée Yothe method
libraries of proteins ma for screening in F hods of the

i nventi on. Pan'ihEW%ﬁP‘? ‘f"éﬁ’Wé’&ef?Wdtmﬁh@ WBWH@FR htmr@s of bacterinles of

bacteri al i gg:gg{g]u% | atter
bei ng preferrie*gL amﬁl humamﬁﬂlqué I ns gﬂmﬁg{ ceiaspeté;:]eﬁrl %ﬁ%erc%]a%dr}pngn
Particularly. plsunsrbemEs&peudlmmfﬁdewhﬂﬁcﬁm:hdisembmﬂdompmﬁdwﬁmb@ﬁ]ﬁﬁ&dﬂf

7l gands and 1 B sttt a8 ik e ol £ b utas b ppprmes o lgwnds

nmodul at ors ar gnd¥egepoghes of from about 5 to about 30 amino acids, with
fromabout 5 to about 20 am no aci ds being preferred, and from about

7 to about 15 being paf$BEEsd ?DW‘?@F’P@ ﬂa@ﬁ@ﬁﬁp‘f“i‘?ﬂéﬁf‘m@%“o
di gests of 10 i t ArSin

random pept i d%ﬂs&ﬂ{%{ ﬁ:};gxaaélg%%@gﬁ O%B%esg? ?@mﬁ@o ranéjg%gf?égay and
grammat i cal eﬁgm‘a'm@ A tasabiont ki hwlﬂg$mweldﬂiy11r¢fam?edt rTée pendides ma;dwrdmgests of

peptide c ’ uences of...nucl es .and
ani no aci 3@5 ﬁ‘;é‘%%@{: | veié)ﬁﬂo%dﬁ%s s "é"é'e a?gﬁedf)% %B?ﬂugggsor(g’ Edom
aci ds, di scuspgtddseByVandunsizeal begramheﬂiﬂabajaﬁvyleﬁfg hérbiSs mest thef Ry migRyc

i ncorporate an nucl eptide or, am nQ acid at any posjtion. The
synthetic pro el5ansiftsqf osserft Brﬁ@%FﬁP@cﬁh‘#&Bﬂ?@éﬁF FRE0sidsy
nucl ei c aci dsresﬁe@m%lyl Rihck *Eli%sef 12RdPR] peBARdR (ordhblei® Ecﬂﬂ}&ﬁmﬁiedﬁa%wﬁ’%%&@d €

conbi nations over the | ength of the sequence, thus formng a library
of randoni zedch?amﬂaﬂﬂam@w@a@ﬁWefﬂmwﬁmota@@nmmo wﬁd@my

enbodi mentys b
preferences o Edg%s?g%r S gt%éﬂéqr)réeys ‘{,ﬂ@??. o &ﬂog&ﬁe}zﬂe erre%ld}gqgaﬂ‘?rrent

t he I|brary i sucksicasald,. to et th|e§qnmtme)f|absrmmsm§thmm§9ibb wimbma‘mcqnemehe _
are either d opstant, or. are sel ected a limt er of
possi bi 11§ eyt oL, RabaeR di B AT o OeRiEE SR B o
aci d residues la{eﬁaég@ﬁgj@%@_ed wthin a defl ned class, e.g., of

hydr ophobi ¢ ami no acids, hydrophi'lic residues, sterically biased
(either small or |ar ge}“%erﬂég‘g@@éfs the Herapydsilly rradormiged Wi ne FeqHeRs? ei ¢
aci d bi ndig LA or bhStaits BhitRh. &YS5rehREPomtoBfehf BRIkl NO.
prolines %%g%gﬁaéﬁﬁts ser?ﬁ 2 ﬁyeonr nesemtoyrosrf’nes odrr§l

hi sti di nes fob1aqg&o'§1pﬂhcg gqnmpoglnomwlém thesqquence are either held constant, or are

selected from a limited number of possibilities. In 2 preferred embodiment, the

nucleotides or amino acid residues are randomized within a defined class, e.g., of

hydrophobic amino acids, hydrophilic residues, sterically biased (either small or large)
25 residues, towards the creation of nucleic acid binding domains, the creation of cysteines,

for cross-linking, prolines for SH-3 domains, serines, threonines, tyrosines or histidines

for phosphorylation sites, etc.

Compositions Comprising Type 1 Inferferon Antagonists

30 A In additional embodiments, the present invention concerns formulation of
one or more of the type 1 intexferon antagonists disclosed herein in pharmacentically-
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Conpositions Conprising Type 1 Interferon Antagonists 30In

addi ti onal enbodi nents, the present invention concerns fornulation of
one or nore of the type 1 interferon antagonists disclosed herein in
pharmaceutical |l y- acceptable carriers for admnistration to a cell
or an animal, either alone, or in conbination with one or nore other
nodal ities of therapy. For exanple, depending on the particular

t herapeutic regi nen contenpl ated, conpositions of the present

i nvention may _fur r.G i.se.one.or nore additiponal therapeutic
such as, for ea>°<éz:1e F“’é‘%g?g‘iaﬁ%ﬁfgé‘m}?&g@f%?w ﬁﬁ?e-rlﬂﬁ?‘%%‘ﬁatory, a
steroid, an i rombinafoackithaine bymagetter médGxésvf ddepy. ARt cRampldFepending on
ant agoni st. Exenpl ary i nmunosuppressives include_azat hi opri ne,

net hot r exat e, ﬂﬁ%ft%%%{)’ihﬁ%@?“n?‘ie@g’%,mmﬁﬁﬂﬂ%icﬁ‘?lp%ﬁ@ﬂ-w@bmmﬂ igyeation
mofeti | Exemphaindnidugl bR BIBN dibfiold BB salBBALLEYL & 201 d.
sul fasal azi ne and ol sal azi ne. Exenplary sterords incl'ude 7

corti cost erdi domuposipRsessiye tah v indpindiory, pstendiv, suimemmbhodulaoyiagai,ane,

hydr ocorti son i : t hasone, and, Ho ..

Exenpl ary i m*nejc\#gﬁrrg%t% %?gﬁg Q‘%%%n gel?xﬁglﬁﬁagjelr&m&@%%sfvﬁ A’@CI? Fegthjpgrine, |

g’(\ti - ICD4O, nam?ﬂozrmrmd;)_ c3fdh3p@@bmdﬁmﬁéra@n?ybm;ﬁ$$mm@blﬂapliofeup%m lphary
enpl ary cytokines incl.ude : enpl.ary ant.agoni sts i ncl ude

i nfliximab (Ré?%“g]g@ﬁlé@??s ’8‘?@‘5@%’&?5 f &gy sulfasalezing anglsplazingyi r and ) |

and CDP870. 1BhtmtdylsteRdshsheIeTb@iosktddlad, glubdeofRSdtd:Gills, pRafedROSi i on

as disclosed herein"may be administered In conbination with ot her

agents as M| predsigelpneglydracogisoncomplylpigimsolinasicsrmeiersyqresdi AGH. or
. " . DR C S |
various phar ”{%&&Hﬁ %ﬁnﬁu&?&d‘uﬁﬁ:ﬁ&%ﬂw Eg‘ulsié(;l’gﬁé mu—élgcfeoa}éﬁd, \éﬁtf—bpﬁgt y

no limt to other® conponents t e 1nclu grven

t he addi ti onalratalimemial (Atdegrat™); anisECAMY| gndliahii-d@AM1aBvensieyeftbidads upon
contact with the t t,.20 cel or, host.tissues...The co i tions
may ¢ hus be. adrroe el e i Slrecli hhRE R mi QiR b,
t he parti cul a{EibRg®Radtimusiab (Ia6RI0S kid ODBS70RY be purified from host
cells or ofher biological_sources, or ernatively may he chemcally

al ?
synt hesi .zebﬁ as descri béWé’Pé‘P Tstogddiabst eé‘redr FePRSEHER asijstased herein he
present i.nvenii.0Be addiakiRe SHidnttlatisPwiRRASELdtORSvel! QRELY, .glsﬂer

conprising one or nmore of the antibody, prpi. el ns and/ or ¢
mol ecul es des protdinscr helypepiiddsior vayivbs pharthasentisiliyract vexepsts.olndeyit,dbdre is

accept abl e catyl o, ljnigit to other, cAr%prc%ﬁ%dé.\.l\ dthﬁ%na RRELE ﬂfcluheﬂcﬁ gilvﬁr[] Mhathe L NE

phar maceut i cal” compositions des erein can co
phar maceut i cabdditicmalagpitatd got salst 8 sighifitdntadvaky ¢fépt ipda somict itk thaQarget

i nvention._Such. sal]ts.can repar.ed, faq X e, from .
phar eyt % a P CARSSE A oo BHOGRPE is e APl lonE Dt s Bl
(e.g., salts qfenfilak FRied ift GlePRARIDE iBftshck. SSilch déipositions may be purified from

host cells or other biclogical sources, or alternatively may be chemically synthesized as

described herein. , ‘
Therefore, in another aspect of the present invention, pharmaceutical
25 compoéitions are provided comprising ope or more of the antibody, proteins and/or
small molecules described herein in combination with a physiologically acceptable
carrier. ' _
It will be apparent that any of the pharmaceutical compositions described
herein can contain pharmaceutically acceptable salfs of the polypeptides of the
30 invention. Such salis can be prepared, for exémple, from pharmaceutically acceptable

non-toxic bases, including organic bases (e.g., salts of primary, secondary and tertiary
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am nes and basic am no acids) and inorganic bases (e.g., sodium
potassium |ithium "anmoni um cal cium and magnesium salts).

Wil e any suitable carrier known to those of ordinary skill in the
art may be enployed in the conpositions of this invention, the type
of carrier wll typically vary 5 depending on the node of

adm ni stration. Conpositions of the present invention may be

formul ated for any appropriate manner of adm nistration, including
for exanple, oral, nasal, nucosal, intravenous, |ntraper|toneal and
i ntranuscul ar aeingsrand basig dmne acids) and iorganiceses érg, sPéitmyBEasFmyliftiguch
phar maceuti cal [ I;D%E;E ompat i bl e, and may al so be

bi odegr adabl e. aﬂ%w}g’gﬁ’t% ﬁafﬁ éSR@m@he formul ati on 10 preferably
provides a rel ativel y cmemsmmmmmtmoemfmmmsmmmmmam

ot her enbodi nients we [e¢ | ease at ely
upon admi ni st rbfﬁeFt?H’YﬁfEtP% GOHE’SFIHD én‘feB{‘ &5&1’85?? L'fejrt%% ¥ vary
conposi ti ong l&ﬁ&ﬂiﬂg dﬂtﬁélhéﬁetdﬂadﬂnﬁiéﬁénoﬁf CofnpdsiRhy oftkd présehtintdABomnby

usi ng known t niques, lllustrative carriers useful 1n this regard

i ncl ude ni cr opkerprmailated f7 anyspRrOPTiAte PEErs ﬁ@pwmqyeywu@és%etm g eral,

| atex, starch, 15 | g&gll E‘Hﬁt trative
del ayed rel ease ca@?‘: ééf‘tsﬂ?zﬁe d&%’éﬁt&a pra ecu Mﬂ!ﬁ%l ovect ors 1i ch
conprise a non-li qU| d h¢ehngqsﬂt‘mrlusﬁawnlunsm€1@hfgmﬂ°eah®lmoblhwtwde

pol ysacchari de_or osa char.i extern

conpri si ng anebé?ﬁ?lt%f‘ f1p m%%gbu%bg)a&éﬁaﬁg %SHSEIBH %%@B’éﬂ%n
e. g., U S 1Fatgeferably prévided i reldtidelg shstaeiNerlbf dcﬁ'@&doﬁjpoﬁ\ﬁﬁrelewa B‘Uﬂ%@O?S
VO 94/ 23701 and WD 96/ 06638). The 20Q_a q%&"t of, actlve conmpound

cont ai ned wi t HERbogiments, Bawexer 3 BPeARRd s gl iRlesss immedistrlunon admpinisirpion
site of inmplangafidasirddNGhE RiBulaid B ERACS sﬁiéﬁ@a%'w%ﬂvs%nrtﬁé kel br and

the nature of thHe condition to be treated or]lg;evente

anot her- i | | ustordipiyekiB i artusing knowodeshrigerabLustrative @ﬂslpﬁemﬁﬂ(rethgregard

pol yl actate pol ]

Bormost ¢ tons. dPitis SiBkRlES BoBRAALER sBRuRY BRLBH I Sarch,

m cr ospher ¢S adgeHuld$es démd;d tholikee x@tigal ilystrative deiSyedRelesa tarNas include
4,897, 268; 5,075, 10 5,928, 647; 811 128: 83...5,853, 763;
5.814, 344, 5, AOFR °‘§ﬁ"d’1°§5§*2§=‘§’§ GERERIY %&é PRITig0QTR (e85 n
carrier systenfkedpsiisadthadtss bh@ﬂﬁch@d%d,%}g&bbﬂaﬂﬁtah@ﬂeﬁiﬁl 1a9wéc&99n3mg

40934, and references cited therein, wl| so be useful for

appl i cati ons. WWICP%BQWQSPWS@QP?@@UPHHF?WW §y@?eé‘hN3{ﬁ @r‘q?ﬁ’t‘)ys
a carrier COFTDJSHE ﬁéahbﬁﬂb@%ﬁ% 4 /85 k Ny 3906Smd W@@@/OQ&S? hfiRe

described in at ent 8 647, ich are capable
i nduci ng a28| amsouht ofastivei compuimdyommmd vt 4 snstpinod seleaser fommudation dependsa

host .

upon the site of implantation, the rate and expected duration of release and the nature of
the condition to be treated or prevented.
In another illustrative embodiment, biodegradable microspheres {e.g.,

polylactate polyglycolate) are employed as carriers for the compositions of this

25 invention. Suitable bioc}cgmdable microspheres are disclosed, for exa:tlple, in U.S.
Patent Nos. 4,897,268; 5,075,109; 5,928,647; 5,811,128; 5,820,883, 5,853,763,
5,814,344, 5,407,609 and 5,942,252, Modified hepatitis B core protein carrier systems.
such as described in PCT Publication Nb. WO/99 40934, and references cited therein,
will also be useful for many applications. Another illustrative carrier/delivery system

30 employs a carrier comprising particulate-protein complexes, such as those described in
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The pharnmaceutical conpositions of the invention will often further
conprise one or nore buffers (e.g., neutral buffered saline or
phosphate buffered saline), 5 carbohydrates (e.g., glucose, nmannose,
sucrose or dextrans), mannitol, proteins, polypeptides or am no acids
such as glycine, antioxidants, bacteriostats, chelating agents such
as EDTA or gl utathione, adjuvants (e.g., alum num hydroxide), solutes
that render the fornulation isotonic, hypotonic or weakly hypertonic
with the bl ood of a recipient, suspending agents, thickening agents
and/ or pr eser Val.iPatest No\S192R 64T, whizhyre copbiead indicingsa dlass GfestrivedpyioRRMRtT

i nvention may f | ated.as, a, | yophilizate.

; The pharmace |(1:19a e?é%&%ﬁsﬁ%lﬁogtdescri bed herein may be presented in
uni t-dose or nulti- dosehe phirfatticy] compokitias of BaliedntiRallo8sn Rthy al S.
Such containers are typically, sealed in such a way to preserve the
sterility andSeRRiisEpPR 5} 1agre piiers (GnarutEe] tittered saline gg phosphatewifeted paline),
fornul ations @BYor)Eraftl @ £ bldcss HRRRRS sQASe oﬁ&gxﬁﬁ:lsggﬁnﬂfol,%‘aiﬂ,ons 15
in oily or aqueous vehicles. Aternatively, a phatrmaceuti‘ca

conposi ti on niaglireptidesioe aming agids Fuck asalytinecatitioxddatits, beteriogeps,ichelating agents

onl yt he additi SE Sk Ao Gl rrier .i dj at.ely igr.to
use. bﬁﬁlﬁ%ﬁ]ag‘\}e %:) en?neb%ijl"sv'dﬁ?tgg "ea?%%ﬁédéﬂﬁg ’rsgﬁieﬁgﬁ‘[ Tender
regi mens for #sifergnulation patobicchypatonic orpekiythypamnidedtrthdideod wTaetdpiéd a
variety of treatnent regqi S,.. i ncl udi 20 e.qg., oral, intravenous,
i ntranasal , aﬂmﬁ%&ﬁ@g%gﬁ%mﬁﬂﬁeﬂﬁsﬂ‘? tPF?ﬁWV?a"rg}(HS-f‘g‘FWHTIY’d’HE“P?%ﬁ%I I
known in tie afthe pSRRABInPéntioh i befopmbitb®ld Myshhiessed bel ow for
general purposes of illustration. I'n certain applications,

the pharmaceutical confdepharaeeuitabequpetitionsdpsstibedrhaseiromaihcipresemed ini a
oral adm ni st ﬁlﬂf—&cﬁgofﬁuﬁfho@é‘ ; rf&cﬁ%hcééalﬁ& JL%%%SSPH@E.' $d¢8‘@§utrr Y5 25
a I abl'e edibl'e

be fornmulated wth an 1 nert di ugnf or wt assim
carrier, or theypirally freled ixiuohk esray tv praerde the steslity tndsiatility gfthea farmulation

capsul e, or they may be c ressed into tahlets, or they.may be . ~
neorpor at cd B 5 BeT DR AR e e s asperSions, SSHtoRE Yr tuions, o
conpounds 158Yin@)l§0r RfachidGRhipRS. AA Ranaivill] akaimtdatits carisbsitive thal Be ithiRd
formof ingestible tablets, buccal ttglglgﬂels, t roches, capsul es,

elixirs, 30 sHefEees i condifiopyequitipgonhithe addiiionqéa siprile igwid garrigro
exanpl e, Mat higWidiA18brid to usdVat ure 1997 Mar 27; 386(6623) : 410-4; Hwang

et al., Git Rev Thor Drug Carrier Syst 1998; 15(3):243-84; U. S.
Patent 5,641, 515; U. SThpdewtwpmsntsgenshlo desing ayd repimeniregimers fA9Bing §1) .

Tabl ets, troche ills.. | : | 4 eg?¥ . t.ajl,n..any

of a variety B %%%F?’P%?% ﬁé’%%ﬁ%ﬁ%ﬁ%%ﬁ@%}mﬂgégﬁp e, %g:§%uﬁ%g’r1,g°1%u 1 as

gum t r agacant ag., aeRbiiayenoos, istiaaasalanddiitragessaiar admigistratiinend formelkitdn, &S

dical ciutn ph%gﬁ) ac;[w%’in edalrt? Isorrjx;[keeo rw%}chre]u% b%%f[)p é.iécusséd below for general purposes of
illustration.

D

=t

Tn certain applications, the pharmacentical compositions disclosed herein
may be delivered via oral administration to an animal. As sﬁch, these compositions may
25 be formulated with an inert diluent or with an assimilable edible carrier, or they haay be
enclosed in hard- or soft-shell gelatin capsule, or they may be compressed into tablets, or
they may be incorporated directly with the food of the diet.
The active compounds may even be incorporated with excipients and
used in the form of ingestible tablets, buccal tables, froches, capsules, elixirs,
30 suspensions, syrups, wafers, and the like (see, for example, Mathiowitz et al., Nature
1997 Mar 27;386(6623):410-4; Hwang et al., Crit Rev Ther Dmg Catrier Syst
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5 such as corn starch, potato starch, alginic acid and the like; a

| ubricant, such as magnesium stearate; and a sweeteni ng agent, such
as sucrose, lactose or saccharin may be added or a flavoring agent,
such as peppernmint, oil of wintergreen, or cherry flavoring. Wen the
dosage unit formis a capsule, it may contain, in addition to
materials of the above type, a liquid carrier. Various other
materials may be present as 10 coatings or to otherwi se nodify the

physi cal for mio§g;i3re:Hezage. mlafentm SiNSL. srmantsaﬂi $195nd B, 5! Buten®"
capsul es may be coated with shellac, sugar, or bot O course, any

mat eri al used di’A%f Bpkaviciy traghps. QBEGF@E‘-‘UE?HPI%& thﬂkﬁ@%’cﬁéﬂodmb@n any of a
phar maceut i cakhye tﬂ,}fragdﬁ 1 619@11 'f&'ekéin Qb;ngélj %lc %LE&%% B g‘iaﬁ'

enpl oyed. In addition, active conpo ds may’be I ntor e
sust ai ned-r el emalph,@paﬂatn exvipiends, fush mﬂlaimw;m shosplafey pidishiidgyating beeae

o Tor o o noteiyes B SAieR Bl §R%h altpitoudand e Hcn trtara 16k Sy of
@i 196Y Bay

course, be vatiagksRfcktditye; @L@ma/@meﬂm%ygeb@smw\@@ﬂsamwears@échaﬁxﬁﬂd
about 60% or Zﬁg%or nore qQf the wejght or volune of the total

formul ation. Ra#fe&PT 8avores agvakftich a7 pogRemiph of @ﬁﬁmap%owhe@mch
therapeuti cal iy vﬁgfwheﬁmeﬁagso ProfRit o RepshieSPAL gféon't 4 51%9 1Ny

that a suitable doSage w tal ne I'n any dilven ose of the
conpound. Facmgtesials atihe agve tipals liqut%p,arrbr Oéarigig qbsrhnattmalslmawlbe gremt as

hal f-life,,fo Lr ife

ot her phar%cg‘%a@ﬁg%oéﬁodgﬁlé}ws 3?0 a QR}&AP%F%% ﬂﬁ%@’éﬁ%’l%‘#e of W?%lﬁ%
skill ed in thebktst pitl§, opcappaes mmwhmmmmmmrﬁow Oflcatirkady; and
as such, a varlet%]rof dosages an treat ment gl rreﬁs ﬁ l?,ﬁ

desirabl e. 25F@frguspd P &Y ?anPMﬂ‘; &F Pragmacepicallypmp amds o
i nvention nBy g@stafiiNg hby Rixi iR ehel affoRiPORRSRE, T ;idbm@ﬂ%&:fcn{@éoﬁlpowds
excipients in the formof a nouthwash, ‘dentifrice, buccal tablet

oral spray, ofmagbbinpemerated m&@msm@mlwmrwam B formaations.
Alternativgly, the acti E_%t%s or al
sol ution sggch as one Coﬁf?aélﬁgng sﬁg o‘?gd’rﬂ%ﬂ Qﬁs@ﬁb%qtdg‘} gsm um
bi car bonat e, active capmiusddr moreaalt&&lgﬂdmtpefcamtm of dle aami(tengredmem(s) may, of

t herapeutical l y-effect. rmunt tp SI t.i 0 J ude
wterbi nder St SRR HRG fisih f A glmbet kst
humectants. % ef matel of GleYwdighe ERIPRSITHicAREl RDAIoR. aNufN$dhd ddanfof
tabl et or solution formthat may be pl aced under the tongue or

ot herwi se di sg@vwann%m@@bénﬁ% rapentically usefill composition maynbegenagdps such
ci rcunst a
gﬂﬁogséeag@meoewmﬂ@d &y %M@%&%@ -

conp05|t|ons é|sc osed herein intravenously oF i ntra
appr oaches ar Badforswgich aksobwhility,didahalabikiiy, blehglaﬂlhalg-éafq, regibenaf adrhinistratise, ar e

further describ .£xa S, P 1

ot ent | 5. 641, BRAS T &8 TRl i ghimaroigal Phiderston iCisomemohied
sol utions of bjﬂ@ne&ﬁillleélﬁltﬁ@ﬁfpﬁipiétﬁnﬁ@suﬁﬁﬂﬁm&lﬁlcﬁﬁfoﬁﬂﬂﬂiﬂms;@hmlsﬁﬂi hy
acceptable salts gy be prepared in, water %wtably mxed with a

surfactant, sHEH: dpspapsog Bredpyntaeginens e be fesiphle-si ons may al so be
prepared igs gl ycerol, |gofibthfhdministration the compositions of the present invention may

altematively be incorporated with one or more excipients in the form of 2 mouthwash,
dentifrice, buccal tablet, oral spray, or sublingnal orally-administered formulation,

Altemaﬁw./ely, the active ingredient may be incorporated into an oral solution such as one

containing sodium borate, glycerin and potassium bicarbonate, or dispersed ina
30 dentifrice, or added in a therapeutically-effective amount to a composition-that may

include water, binders, abrasives, flavoring agents, foaming agents, and humectants,
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10 pol yethyl ene glycols, and m xtures thereof and in oils. Under
orclinary conditions of storage and us; these preparations generally
wll contain a preservative to prevent the growh of m croorgani sns.
II'lustrative pharnaceutical forms suitable for injectable use include
steril e aqueous solutions or dispersions and sterile powders for. the
ext enpor aneous 15 preparation of sterile injectable solutions or

di spersions (for exanple, see U S. Patent 5,466,468). In all cases
the form nust Aﬂ@mh@iy ﬂlec@nWSMmd;e;effdshndedtmOtaMﬂeemi @ihitioh e Bamay

yrlngablllty st _be stabl he c ndi tions of

nmanuf act ure a Pé%%‘r“%&e tﬂgmn%g{ tﬁ &@E‘{?g@%ﬁﬁi"ﬁ t the . |
cont am nating action Oﬁnmr@mwar&ﬁtwﬁl%meﬁﬁblgwaﬁﬁmh@ﬁﬂnﬁéé%cﬂ
The carrier can be,a sqglvent or dispersion nediumcontaining, for 20

exanpl e, wat efomRasiigRRisclosed hesein mgagenously oy @é]famuscubrlap Snebrappighghenire
and |iquid 90 IR SheHH =

t her eof , ansg/ I(\)@réﬁveget aglle oi | ?“S%P%Biee:&?"ﬂ ?ﬁty may glji%{?ﬁ n@% for
exanpl e, by t BeSRetenb$.543,158abi % Q’ateslmléﬁ hredd. tSh Patent 15,399,063, Incertam

mai nt enance of e case.of di on

Tl or byt ho ROt ety BARG ke oty fodes b SE Setmma R RAG

m croorgani s rracoeﬁablbaltfs aai bé pralﬁeeai B aRbsuitasly m&d&&mlat%aﬁicﬁahh @ﬁchfi@ d
eno

antifungal ag r , parabens, chl orobut anol

sorbi ¢ aci d, g}#f%fp ﬁngﬁlgﬁﬁl Pigeersioneanay plio Rerpragslsa glycqrel, fawid be

pr ef er abl o] GiAgeH R ium
chl ori de. ellg oFéggééﬂéﬁgé%?%??%n of t%gre?tt]a]gglcﬁqg%mgh%éﬁpom t(?g%éo%g’n be
br ought about stoipge #nd uge heseprepraatioongsogrillyl willsogthinagreasersatiye tegyreveyt the
absorption, (ﬁq@ gg!h&ﬁg% num nonost earate and gelatin. 30l n one
enbodi nent, t e so ron-s d be suitably buffered if necessary .and
the liquid diluent fir3fustrative@h&thacentidabforms swithbile fou irfiéceibRnise Bahithe or

gl ucose. These articul ar, aquepus ,sol u e ci al l uitabl e
Por *Tntr avenotii Apeptip Lo AR ers SOHAPYsiEs (HE FRGIRRSHHABS: | o,
a sterile gqu aﬂm@rgtembhgécta@ﬁarsoﬁaomp&@p@ﬁbﬂé«ﬁeﬁﬁl l@ﬂgaem Bopdidapse

of drill int art in |light of theusgresent dlsclosure For exanpl e,

one dosage nas @5345@? s@@ﬂ@éﬁﬁs fhg fyroyyusg be stagily e menshbeciids tol the sxémt Salpasy
ei t her added Lﬁ%ﬂ g% Hist 2 u&megﬁaamﬁwﬁ%éﬂdﬁd&uk gfrﬁinufdaiu?ecénﬁgto?atget he

proposed site sion, (see for exa eni ngt on
Phar maceuti c aandSc;ustabﬂmsSBer@ pépinstiihe pmam:mgg getib Eﬁnmamsdls such as

1570- 1580). var ti.0 dosa essari I occur .de di ng
on the condi S? 4 SEBT%%?“@%&? aﬁovg'goégmp%?ne% g%‘n
adm ni st r i Oékan:@fe?ﬁ@t&@bﬂlm poiybl (e@f, g@mlslﬁom@fe@ryeaj andrmeii polyethylene

terilit kit d.t f d t d
Zse“ ity, pyé@g?r;nélth%hk 4 mge”erfiere§ a.ne orvggrétabg%glls f/ro dat;' >

may be maintained, for example, by the use of a coating, such as lecithin, by the

maintenance of the required particle size in the case of dispetsion and/or by the use of
surfactants. The prevention of the action of microorganisms can be facilitated by
25 various antibacterial and antifungal agents, for example, parabens, chloroﬁutanol,

- phenol, sorbic acid, thimerosal, and the like. In many cases, it will be preferable to
include isotonic agents, for example, sugars or sodium chloride. Prolonged absorption
of the injectable compositions can be brought about by the use in the compositions of
agents delaying absorption, for example, aluminum monostearate and gelatin.

30 Tn one embodiment, the solution should be suitably buffered if necessary
and the liquid diluent first rendered isotonic with sufficient saline or glucose.' These
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10 required by FDA Ofice of Biologics standards. In

anot her enbodi nent of the invention, the conpositions disclosed
herein may be fornulated in a neutral or salt form Illustrative
pharmaceutical |l y-acceptable salts include the acid addition salts
(formed with the free am no groups of the protein) and which are
formed wth inoerganic acids such as, for 15 exanple, hydrochloric or
phosphoric acids, or such organic acids as acetic, oxalic, tartaric,

mandel i ¢, and phhﬁulhﬂ dgReouSadlitont e E@écﬁ!lﬁﬁtéﬂl@fof R SveRAIsARN iﬂirlaﬂﬁ&mgf

éan al so be derived frominorganic bases such as, for exanple

sodi um pot as$fRHRistatier In this CoRBACEPI Arterle aquspis maediyn thekan e emplavkdaritih

organi ¢ bases rogai ne
and the liKke. bﬁg?)ér@gﬁ%ugflatl on, soaﬁlﬁlﬁ%&ﬁ #ag%té}%&i%m%ﬁ]i’?.e'% ni%n
a manner conpabsage maynbe dissolved dldstalgﬁ mmawm sadmicaradd eithies adild wni00H sl as
is therapeu eff ct| he cartri can, fuyrther

conpr i sepan{/ %ﬁi&ypéfl '?’(lflg or lﬁegtﬁ%?@?e(?ﬁ"ﬂ?ﬁe@l sife °€’8ﬁ‘i5’8119€(§ © %’c%f'“?’?llﬁs

di l uents, ant |"hélﬁﬁ1§lbh’ﬁthdceaﬂiﬂal Soiger 158 Ekicn, phﬁdﬁtlm—m%f&ddlﬂo-lsm)
absorption del aying, agents, buffers, carrier solutions, suspensions,

col | oi ds, and®P VW?P&“W@%?@”%%W&%W%&H@WW@@?W
phar maceut i caky 3Gk by FAURAL BRE&Ier Hr Wihdn HAW R atidh, hﬁﬁ%wﬁ?@g{;ﬁ%

i nsof ar as any conven |onai nedi a or agent IS |nco
active ingr edp@h@lythWWmcmmmqmﬁmﬂmm@dsas

cont enpl at naredj ents can al so be
| ncor poratg)g [ %@%W%Sﬁfﬁ@ T‘%%G%f)dﬁ‘r ase
"phar maceut i cal | y- accei afjtiet em‘eddeﬁa:tbﬂhmbmuh,ahe @fiposities daedsed

conposi tions ha1 do.n rroduce an al ic or, simlar untoward
reacti on when %Fa’ﬁﬁni‘ﬁy g gfeg’%aﬂ Sﬁtg" “hidstrative In certain

embodi nent s, me st mamae fHeane a&@&oﬂeﬁd@mﬁemt&mm
i nt ranasal sprays |nha ation /or other. aerosol delivery

vehicles. MNet Hoins eronps efthe potein) gncb‘éln@lsare fomaedwih inereasic addrugieast fode

t b
comost o Gl bbbt :0850l 558 BleROLANE ok, oo
5,804, 212. Li kseban@manﬂéim ai]dltlia/lmeySaifsfdm@)withﬂierf@ebm‘bm@hgsaﬂs can also be
D S oha oL S ISR Sl o SR PR G
: -2): en
5,725,871) ar galgitu@Oorvikib hidietles] ﬁd%ﬁ@oﬁé&ﬁi&%&@@h@ﬁ@ﬂé yﬁiﬁ:ﬁe Li kewi se,

illustrative transnucosal drug delivery in the formof

pol yt et r af | uofEetkeaIEs &isitiparicans mmd he Hie. @J@%F“JF‘BB]G“‘P%SQP“OBS wilkheent

5, 780, 045. élmﬁﬁfe I i’b&ﬁﬁ&'ﬁ}eﬁﬁm £ A6ARRGH SRk t
mcroparhcq1 p|} part|c vesi cl es, %éor &E are. dsed for
t he i ntroduct laiherap‘eutldaﬁycﬁwpml tions of the present i nvention into
sui tabl e host cells/organisns. | rticular

€ carriers can €r COIIpTIse aﬂy auH SRS hits;')e%qgn xgecha
vehicles, coatings, diluents, antibacterial and antifungal agents, isotonic and absorption
~ delaying agents, buffers, carrier solutions, suspenSions, colloids, and the like. The use
25 of such media and agents for pharmacentical active substances is well known in the art.
Except insofar as any conventional media or agent is incompatible with the active
ingredient, its use in the therapeutic compositions is contemplated. Supplementary
active ingredients can also be incorporated into the compositions. The phrase
 "pharmaceutically-acceptable” refers to molecular entities and compositions that do not

30 produce an allergic or similar untoward reaction when administered fo a human,
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the present invention may be fornulated for delivery either
encapsulated in a lipid particle, a |iposone, a vesicle, a
nanosphere, or a nanoparticle or the like. Alternatively, 15
conpositions of the present invention can be bound, either covalently
or non-covalently, to the surface of such carrier vehicles.

The formation and use of |iposone and |iposone-like preparations as
potential drug carriers is generally known to those of skill in the

art (see for exanple, chnol. 98 Jul: 16 307-21;

Takakura, Nippon Rinsho ?[%%@ %’S@&%mg’é%ﬁ%% fﬂ%ﬁ%ﬂﬂe?ﬁ %‘?}B

Icgdl an | SBap B%lnfbredhﬁﬁﬂragasgi Sg?fs?fhﬂws angMabmad agiogcél;@élzgezﬁ@mcgﬁelra Dr ug
rrier Syst at ent at ent

5,552, 157; U. g&ﬁgﬁ éﬁﬁ%‘s" %%32?3“““'{91%"1‘1&&{1%3%13 tige compogihanslirgetly testhe

Patent 5, 795, ﬁﬁij;ﬁﬁ&ﬁl a&aﬁalsﬁﬂaﬁadaévseha&%ﬁmr &, qu‘l%fﬁdtéhtby?ss ?53%&@#9

inits entlrety In certain enmbodi nents, IpOSOITES are formed from

phosphol i piSdsStEant 5804212 dikepise.dbarielivers of dregsasing invevkseirmigreparticle
spont aneousl y s (also
termed nul ti I?Erieg ar vgés%t?m é%%r%ﬁgggfggg Ma}f‘x%lﬁtzz‘rg?lgﬂl@el y, in
ot her enbodi niysiphpsphitelyi-glyesndlicompqunds(Ud8<Patent 5,725 871) are also well-known in
phar maceuti ca ac nocapsul e f qr mul atl f..the ,
conposi ti ons %Fié’f%‘%e% Zﬁ‘% %W ‘5’8? gﬂwﬁ’é’dﬁfhélf‘?r?"f
entrap compo uﬂﬂﬁy&ﬁaﬂoﬁe&b}l&e&ﬂﬁ;oﬁ%aﬁﬁﬂ& koGl e UV® Pafefier780/005,
exanpl e, gﬁlntanar-cherrero et _at, Drag Dev 1nd Pharm 1998

Dec24(12) :1$113- 28) . To TP egp primeAts, é'e?@ma%@moeanswﬁ, %@Pmmcéﬁs, lipid
pol ymeri ¢ ﬁ‘irh&@sd{rééﬂ:ies,%&ﬁ hetifick ra?J&&PfoPﬁEEdﬁ%g gf%%n@g?%'&og
egra I n uch

pm maybe desi gned” usi ng pol ymars le to VO
particl es canpbsentinvention inthessttalildlagt ceflg/oreeniamp Ileparbgul@dhwmposmons@lf

R e
Controll ed Reﬂmﬁﬂ@ a lipOsdhe| avesidleSfshePherd br 4 8amopirdclbofShe Riad. eXlternatively,
go\}\gis 88291312%2118]:}%81 (tJI.!lscof etprr]e%gnst nglgilogl rr]:aeu &rb%%ltlﬁljglger cova{elrll’gljlz (%:rlr:lrgna-tcg\[aYenﬂy,
to the surface of such carrier vehicles.
The formation and use of liposome and ﬁposome-liké preparations as
potential drug carriers is generally known to those of skill in the art (see for example,
Lasic, Trends Biotechnol 1998 Jul;16(7):307-21; Takakura, Nippon Rinsho 1998
20 Mar;56(3):691-5; Chandran ef a/., Indian J Bxp Biol. 1997 Aug;35(8):801-9; Margalit,
Crit Rev Ther Drug Carrier Syst. 1995;12(2-3):233-61; U.S. Patent 5,567,434; U.S.
Patent 5,552,157, U.S. Patent 5,565,213; U.S. Patent 5,738,868 and U.S. Patent
5.795,587, each specifically incorporated hersin by reference in its entirety).
In certain embodj'ments', liposomes are formed from phospholipids that
25  are dispersed in an aqueous medium and spontaneously form multilamellar concentric
bilayer vesicles (also termed multjlamellar vesicles (MLVs)).
Alternatively, in other embodiments, the invention provides for
phazmacéuﬁcally—acceptable nanocapsule formulations of the compositions of the
'present invention. Nanocapsules can generally entrap compounds in 2 stable and
30 reproducible way (see, for example, Quintanar-Guerrero ef al., Drug Dev Tnd Pharm.
1998 Dec;24(12):1113-28). To avoid side effects due to intracellular polymeric
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As indicated herein above, the present invention also provides

t herapeutic nethods for the treatnent of Inflammatory Bowel D sease
such as, for exanple, Celiac 10 Di sease, Crohn's Disease, and

ul cerative colitis, which nethods conprise the step of admi nistering
to a patient afflicted withl BD, a therapeutically effective anount of
a conposition conprising a type 1 interferon antagoni st such as, for
exanpl e, one of the antibody-based type 1 interferon ant agoni sts
descri bed her T | th| n
Further - embod tasrant e i fio BaRblks (94 hisa, Nleh ull i 0e0E00

| nf | anmat ory @mbrsablsécabaadagmd@dvnm hBuwth particlps tamde riade ﬁd%smbaf, fc(ra)

2 Type 1 1 nt orbenn SRRt L el ShRpyhes Bpietobicdsisty Sbb S0 RE2BoRY o °2

atype 1 inter

t her apeuti cal Mh&hfeﬁﬂt [Bve] PHeRM Biophhma 1998 ar S (21 89-5 S 7ambARLAGONT St -
Furthernore, it ma%/ be desirabl e to adnini Ster one or nore type 1

| nt er f er on anfCagEied Releass HO8ErHAS(LR): 40 2ust Ui Sy Patens 5 4pB684 cs such
-for 20 exanpl e, an i mMmunosuppressive, an anti-inflammtory, a
ster oid, an |mTunoerduI at ory agent a cytokine, and a I NF ant agoni st

m

such as t hose Thetaps ] ot of Inflammatory BBRwe l-, sagnd frequency
of adm ni stration of t opposi ti,ons r|be rein
as. wel | as dosage, wil I r errﬁu} %fﬁg%ﬁs"%‘wﬂ? G %e%tﬁﬁamc

bfe 2;51 r eadi | ym&b@ﬂormhedamﬁnmlﬁmmﬁmedvmbgb@ua&h aB3forl it btmmd&
0 tepreen I nv t he ant onl st may e adm ni stere y any
suitable rt bmﬁ?‘sen‘gﬂ“\‘c}épyeésﬁ’a&g“ﬁ%a%‘fﬁﬂmg whish 1§ g&“é’mpnse the step of ~
bi oavai | abi | i tyminiliaHBs toV Jabibm aEREthEif B0 2 e Al ally il t?e*e'aﬁoﬁ:%ffs of

adm ni stration may include_ intravenous bol us, " i ntravenous slow bol us,
or infusion. BYnRSSieR cempssinafeyRes, intempmimiazonist sseh wf for pramplepenciof the

|t ramuscul ar SEPa-otedTs PRIARRLANE R, o BUOR B PO

enbodi nent s pmm@aahhamvaﬁmmﬁmﬁnhwaanmmmpemmﬁombn@b

Rapirati onds " Bretme SE R imelRhRA Matee ootk Rietoan fbrnt et B
Wthin certai pirgifReshsmn fatiedtRIBtbd Wit PIBD), 9tofkh2indRIRGRIE & type $ UidHeasm

for exanple, an anti borcg)t and/ or ;/an antigen binding_fragnment thereof;

the mute of 52%59%@51 WW@&%@H%&&%@&WG@W@%@WW ofa
and/ or int " 2V BBOY Shte terfeddd AYEBRNS m%aaaréaf rg&memlete@a@nﬁmmeﬁmm

i nj ection, us I nj-ection, as an 1 nfusion ternative
enbodi nent s ptypvilat&erfdnatantatgemgs mwmhmammnﬂwﬂnemwﬁQQMhm,ﬁEr ed

t ransder maid y bxamP er, angl%mni?ﬂolsanpres nge, %—iﬁﬂ?gn%xx&tory, a steroid, an

immunomodulatory agent, a cytokine, and a TNF antagonist such as those identified

herein above.
Routes and frequenoy of administration of the therapeutic compositions
described herein, as well as dosage, will vary from individual to individual, and maybe
25 readily established using standard techniques. By the methods of the present invention, -
the antagonist may be administered by any suitable route of delivery so as to ensure
appropriate bioavailability. Thus, within certain embodiments, suitable rontes of
administration may include intravenous bolus, intravenous slow bolus, or infusion. By
_ other embodiments, administration of the type 1 interferon antagoniét may be achieved
30 through subcutaneous, intramuscular, transdermal or intradermal injection. Altemaﬁize

embodiments provide that administration may be achieved through mucosal delivery
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In general, an appropriate dosage and treatnment regi men provides the
10 active conpound(s) in an amount sufficient to provide therapeutic
benefit. Such a response can be nonitored by establishing an inproved
clinical outcone (e.g., reductions in abdom nal pain; bl oody
diarrhea; 'extra-intestinal' manifestations such as arthritis,
uveitis, and skin changes, etc.; and in the accumul ati on of

i nflammatory cells within the small intestine and colon). 15Dependi ng

on the preci s@udhakUbfexaipleBrdubeRhiRR: (éﬁfl*ﬂ@ﬁmﬁ@iﬁb%ﬂﬂfoh@h‘gag B gln

of the type 1 interferon antagonists discl osed herein ma

0.1 and 50 ngPkeralasaynisiestignt , i ncl usi ve, nore preferably between 0.5
and 10 ng/ kg body wei ghjza.l Sl Ve o an i | .pr.ef er apl
between 2 and 5 ny/ kg %ﬁ?h&é{tzéﬁ%ﬁfbel nc u@é@%ﬁﬁcﬁeﬁ%%%oﬁs%%h“’m
enbodi ment's, exdniple ke antbpépindde ar sntigaybibiingfbpirehtshers@ithe 208/ dfhi n
enbodi nments_ of .t he present, i nventi on,enpl oyjn rQt ei n antagoni sts,
the dosing Sfr. e Bebeish ?'ﬁﬁe%ﬁﬁ’ggﬂf%kﬁ%@?%&“ﬂ%?uf-ﬁ%ﬂé@“ﬁer
nont h, i ncl us adinisFBEd fdyHet aBbMs in;le&idnb@slévﬁ'ﬂﬂﬁ‘s Bfectiod, 6LasRE infiMigK tO
every two weeks, inclusive, and sti nore preferably approxi mtely

once per week Altgmpiiye ombpdiments pravisigitheb ke rotsin antagoniste maybe dafiverad i on -

provi de net ho %E']I%nﬁ? | | suffering from an

I nf | ammat ory %?)nmsg s’%éag%apgk?ﬁ%e&?ﬁdgﬁgﬁ conprise the steps of (a)
admi ni stering a tol eri Zi peperhhsid apyfropiateydosagd aridriteeinfoat mginsn prgiies &é
wherein the, first e 1 jnterferon antagoni st s a protej '

ant agoni st Foanacb(vﬁ)cg’légor]ﬁfl%@s%? FW&'SIE Sﬁ%‘?@%&f??@%% eé‘%? g?ﬁeh{;éguf}b%e of
Sﬂ.i d typehldi Hsﬁ?}ﬂseéﬁmeﬂ}mﬂﬁeﬁbﬁéﬂabwaﬂhﬁprgffﬁrdiﬁidal&ﬂfwﬁg At s of

t hese net hods, the interferon anjagonj st ybe an 30 antibody agai nst
the type 1 i nf¥rfioEsH ﬂ‘z’@%ﬁ‘ﬁﬂd’rﬁm{ f’hﬂ‘ﬁ(ﬁ%ﬁh@(@éﬂgﬁﬁ'ﬁ?nﬁﬂt magifpsfaliqns such as

i nterferon antjyiadi Qi ek YER ERLEREE Cand B B BB R o W TRMnRA, cells

de-immal ni zed and ' human antibodies. Certain preferred anti-1
anti bodi es i nutithiddhe yvpdldntesiige asd godpmd.o | FNAR 1 such as, for exanpl e,

the murine,onocl onal gt ey, desl aARYEH A Fh - ARULRLMIE FAGHIEST o

human varidant desi gnat
dosages of the type 1 interferon antagonists disclosed herein may be between 0.1 and 50

mg/kg body weight, inclusive, more preferably between 0.5 and 10 mg/kg body weight,

inclusive, and still more preferably between 2 and 5 mg/kg body weight, inclusive,
Within certain embodiments, multiple repeat doses may be administered.

20 Within embodiments of the present invention employing protein-
antagonists, the dosing frequency may be in the range of once per day to once per -
month, inclusive, more preferably, in the range of twibe per week to every two weeks;
inclusive, and still more preferébly approximately onée per week.

Still further embodiments of the present invention provide methods for

25 fireatinga patieﬁt suffering from an Inflammatory Bowel Disease which methods
comprise the steps of (8) administering a tolerizing dose of a type 1 interferon antagonist
wherein the first type 1 interferon antagonist is a protein antagonist and (b)
administering a therapeutically effective dose of said type 1 interferon aﬁtagonist.
Within preferred embodiments of these methods, the interferon antagonist may be an

30 antibody against the type 1 interferon receptor (IFNAR). Exemplaxy anti-type 1

interferon antibodies inclnde chimeric, primatized, humanized, de-immmized and

30



To achieve an initial tolerizing dose, anti-type 1 interferon

anti bodi es 5 nmaybe i munogenic in humans and in non-human prinmates. .
The i nmune response naybe biologically significant and may inpair the
t herapeutic efficacy of the antibody even if the antibody is partly
or chiefly conprised of human i munogl obulin sequences such as, for
exanple, in the case of a chinmeric, primtized, or humani zed

anti body. Wthin certain preferred enbodi nents, an initial high dose
of | anti body i smaentmibsdies. eTbridid pmfﬁfbéitah@-m Rlagilb_eﬁﬁggclﬁdﬁ?yamzﬁgmg@to
tol erance to t ergpeutic antibody is est i shed. The tolerizing
dose is suffi c[Pﬁﬁ#qtsB‘a&se{%?ﬁamé’ie’ beé G’E‘lﬂ’é’cﬁjﬁﬂ%ﬁh%ﬁ designgied F4fdi 2
antibody respoRgsr hedBRERY hadk Vsl aadiiaiRd 0b1idy. anti -1 FNAR

anti body. Preferred ranges for the tolerizing dose of the first type

1 interferon antagoni stlcachicveanieitial tolerizing dage. Buliyped ingtrferementiBodiey/ kg

body wei ght i Ve f d.-ande forthe tolerizing
dose are be welﬁleaﬁ)b%tb%lnmdog%c%[;“%g, i&r(]igtlr‘%@ﬂ%/e %Eli&'ftlegr%eé"'ﬁ & S e
ranges for thendydbeéiolopically dgsficant endeiyheetic (ROthenasknAd effigddy @S the antibody

i ncl usi ve.

. W.t hin these therapeuyti.c.regi nens, the.
t her apeuti cal Ieg‘/'e”glﬁhﬁé‘?t#\?_gy’&é’?gly(?f clﬁ%ﬁ"l w&‘%‘n‘?d ff]irl'i’i‘?"é‘rl‘?’%?gl‘?q’?hn sequences
preferably admiidh &!BFf SEmpR, e dad & chinefle, brilvatid, dragike-dA0HNbcAY.
wei ght, inclusive. Mire preferred second therapeutically effective

doses are in tWihip eqitgin negfermedemhgdimenty, gegnitid digh\deseimntitiody: jsadinipdstered

Still noreqpr | |y | h. Lr.ange
of 0.5 to W rnanfs dpsl EehGRt iRt HPLEIER: BiBonl LA
subsequent t heiha pderizing ddsesie suificielt $eprevent/orbaucathe hdudionef arlgGiahfitdgnt
formul ation as the tolerjzing dose d/ qr b m ni stered by the
sane or di ffefﬁ?mmeg@qﬁét%nPgﬂﬁﬂ%%&%ﬁ eferably the _
therapeutic doses are Feferddshdes tbr tHltolaiMirissd oF thd MbIiARUSIERIfAGLY, OF
subcut aneously. The follow ng Exanple is _offered by way

of
i |l ustration #p@ewstaspeiivase Bomgke pedyiveight 1970 matseiopy meighisinclapive.
| FINAR- 1 ANTAGEG ﬁ%feh%h robes F6EAY {¥eMFing dose are between 20 and 40 mg/kg, inclusive.

Still more preferred ranges for the tolerizing dose are between 20 and 25 mg/ke,

inclusive.
- Within these therapeutic regimené, the therapeutically effective dose of

anti-type 1 interferoﬁ is preferably administered in the range of 0.1 to 10 mg/kg body

20 weight, inclusive. More preferred second therapeutically effective doses are in the range
of 0.2 to 5 mg/kg body weight, inclusive. Still more preferreci therapeutically effective
doses are in the range of 0.5 to 2 mg/kg, inclusive. Within alternative embodiments, the
subsequent therapeutic dose 6r doses may be in the same or different formulation as the
tolerizing dose and/or may be administered by the same or different route as the

25 to.lcrizing dose. Preferably the therapeutic doses are administered intravenously,

intramﬁscularly, or subcutaneously.

The following Example is offered by way of illustration and not by way
30 oflimitation. '
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OF Thl FAMVATORY BOWEL DI SEASE 51 diopathic colitis in the cotton-top
tamarin (CTT;, Sangui nus oedi pus), a new world prinmate species, is
recogni zed in the art as a nodel of Inflamuatory Bowel Disease (I|BD)
in humans. Afflicted animals have a sim |l ar pathophysiol ogy to

ul cerative colitis, with sim/lar histological changes observed to the
colon, and a comon sequela in humans and CTT is col on cancer.
Colitis in CIT is associated vvith norbidity:10 and nortality, both
in the colitis phase and due to the colon cancer. The colitis is
characterized by repetitive outbreaks of synptonms, w th rem ssion.

Di sease perio a eis
significant i i %’ Uﬁr‘#WPMW%Q*ﬁ%WW ude
diarrhea with bl ood i nCIFéNEAMmATlDRHBmNELmAsm/ mal absor ption

syndrone. Histologically, the disease is characterized by
infiltration of 15 neutrophils into the nucosa' epitheliumof the

large intestine, wiere eRfitiednthe eotivademiamanin (8 Tohengyisns eadimuea new-
mor Phol 00Y 0T wbilepiBhie gloliBals ikl in M ofifhs CHARK Be FHRANARL PR ST 208

of progression o | sease e cause Is no ietary
and infecti ouBlSageﬂBB) plrhmabﬂ th@ammawmveamsimﬂirma&bpmhgyfd y lead
to exacerbati

QAN i neered . humani.zed from of
t he mouse 64 ﬁer% |c%hﬁu§ Fyimlfrgg %o%lfaé%fg ﬁsggv o & tﬁa&%}%% B epmmen
whi ch bi nds: H‘emém]namhmmgaeu‘@ss Wlddhage@ﬂléoﬂﬁ@in(UI"Il'IiiIaE’@cfatédaCJ_lrtﬁﬁﬂr&dify
epi t ope. 7 S use r.e idigpathic colitis in T .as
fol | ows. peﬁ%ﬁ’é‘?ﬁé\’g ?Pttlllja‘ltéeec i\‘H?&EF cQlongancer olegolitifinny, on
the basis of @ﬂaﬂbéh@mbyeépe@@elohtbﬁemsgﬁmm itRGerfisdibi, OBkeat RS

includi ng diarrhea and wei ght | oss at the tine of entry into the

study. Ani mal gengiglelagiaheut d giegls ﬁfheb%ﬁhméﬁﬁwgﬁi‘ﬁ‘iqabmﬂlb’n Tb¢ t he
icol on wi thin (t,h\%ﬁ% R e dfrhdd i lb%@cest Qﬂh%ﬂf&%gﬁ All

'study ani mal s oSitive histologic iti$ scores ina
‘range of O0- 4, malabrorphienh Ssmﬁlwmﬁe}ﬁﬂtqiogl@div,ltbﬁ dlgeasehg/tpiarapteamdépyauﬁtrauon of

chronicit t] hene. Madam
et al., G}iig t ?%e%%é@n'glgﬁ%%@e %; %ﬁiﬂ% %%ﬂ%‘i%ﬁé IIIIGET%I% %r% Fescr eened
30 for | FNAR- degbmkrsc};(anges to the niorphblagy affthe intetival ypis) whinh chitdediagnosis
cytonetry, usi coer vyt hrj 0 CPl - 1.697 .on is Iate

peri pheral bl %fgg‘gg%‘ﬁ’ 18%"%%5& Tléﬁ%’g%@e ARG If P%tkf’?‘ﬁ" ﬁqoﬁl]d
prepared at 2Qfedfdudbednt pyablyheveublalah@moENtRBAE RadtoNRadeBb2tidBdfNd | €,

USP). The experiment was conducted in two sequential phases. [n the
first experin®BfiiPPhase 1), 5 animals with colitis were treated with

an initiakgdose OfAnQagméé&m@an&Qa éorﬁefthgmoﬂée\samwﬁb cpz Y697

i nfusi on, foI | oned by seven 10 ;%l doses adm ni stere twice
i

weekl y for 4 (e hafbesedeveloped IﬂﬁaWABéraédam@SW@r@@H for
| f i
Ca the ane. diiEEe Xl bl "CoRid? Rab S RGNS B i0EF RS RO

aninmal s were fb]:lem. éiipmméntmmmei’mmaﬂmetsblectahﬁ]m B nolbma bn the basidefae
(20 my/kg) f ltgrvﬁngco%s anvg SxhibYT) iE:i.lﬁl.wal synx}lptgrgss i?uszluélilig djggﬁei%%d Iﬁrg{ghtqoss at

weeks.
25 the time of entry info the study. Animals underwent colon biopsy, confirming

inflammation of the colon within two weeks prior to initiation of the experiment. All
study animals had positive histological colitis scores of 2, in a range of 0-4, (0 = normat
tissue) for activity, hyperplasia and chronicity, a;:cording to an established quantification .
scheme, Madara et al., Gastroenterology §_8_:1349 (1985)). Animais were prescrecned

30 for IFNAR-1 levels prior to inclusion in the study by flow cytometry, using '
phycoerythrin-conjugated CPI-1697 on isolated peripheral blood leucocytes, CPI-1697
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10 5 control animals were adm ni stered vehicle solution according to
t he sane schedule. In both phases, aninmals were nonitored for body
wei ght (twi ce weekly), diarrhea and periodically by histologic
scoring of col on biopsy. In. Phase I, animals were assessed both
during the tinme of treatnment and then followed for 6 weeks after the
end of the treatnent period and for 4 weeks after the end 15 of
treatnent in Phase 1I. animals were al so foll owed-up further on

wei ghts and col on at s, and we r t,h end of
treatnent for Vﬁﬁgggf %%?a%dprm%éﬁf élt‘:‘ﬁ“.m ZIEFIFng %gb“]gf"‘éaé

scored vi sual I(gterile, US®ast 5 tinmes per week based on a standardi zed 0-5
scal e, where O represented normal fecal stools, and 5 represented

very watery diarrh E CXPERTReRS VBT Btk i freosseqiential phasesy Tafhe rﬁgﬁjgmfpment
intervals for (HﬁaélgiolM&Mﬁ%ﬁ:ﬁ%ﬁn@%&ﬁ%ﬁ%&@%ﬂﬁ%

responses ( PAHA) on biopsies were taken at three sites (1 and
6cm from t he mgéltgagwehwwtﬁ@fe%%ﬁ#loapdwﬁemwmmmdmmmedlm.

oo ot and h i S B bUE 345 B9 el

sectioned and stain enmat ox I'n an ogi ¢
eval uati on. ThéV@leﬂasmn@lﬂbecle&NeﬂBﬁmaomgmthmm dosmg schedule In the

hi st t hol wh t. 25t t Th
oot h! ayst Shiond BAeuMAR el plifaf Relilfiall 74 BB Lo 8B e e
criteria as fd:hhal\tvs dobbr(20 mep/le) fotlbwed ByBEoe-webkig i fnl d&sbs QORI B 8Waeks.

".activity" - nber af nf|Itrat|n neu ro hils, the second was
"chronicit M 9% “thﬁnf"}‘férdg’@lt?)we AERS T8y In

i ncluding | os5omfphsseyraﬁﬁaame&a&l&ﬁtbewfarb%dyﬁmgtﬂﬁdwﬁe §, iherhbl £,
whi ch characteristi caljlét%1 slowy increase over the durafion of the

course of 30 &eFadiceldy byhigtoloaie s¢oring ef sples bigpsyser pl asi a' - abnor mal
increase in wcos%ﬁlbﬂ%ﬁﬁéﬁ&@@ééssed%ﬁ{ﬂgh gaeﬁ el bl gﬁ’c d then

interstitial tissue. A nean histology score erm ne romthe
t hree bi opsy Kadlpekd for boreeksadiar ibe ﬂ@’rt@atnameeoé; apfoed weeks aﬁcrtba@td

time pointys oftregttg%?%h Iﬂh}ﬁ?ﬁi@gﬁ?&%%lfsa'fot 3 Sﬁﬁﬁ%ex’#m% Sgwn in

Fi gures 1A-1D an respec ores ase I
and Phase |f aolen hiktolugy kirb 1Fvegksrzas 23 Aee D afierdholehd 4 Dircatrasyd o Phase [l ywad 1,

"Activity" scores.f se If .a in Fi 5A- 5D
and BA- 6D, 1 oSBRTH G TPaciyas s RSy Sl R IR otrhe mirBRadd |
are shO}Nn 3 Ih Bn Ebtgﬁﬂaﬁﬁzeﬂﬁ-ﬂd@al&,ﬁﬁwﬂaﬁ?ﬁﬁeseﬁ&& p&xedal fedl ¥iools, H)iﬂﬁ&ﬂir@ﬁlltéd
scores for Phase Phasg are, s n Fi es 9A- 9D an 0A-
eopeot 1 vel y vety wategy ity SropE RO BRI vk AR APEIE QHBTHS BF

| was eut hgni yeghinkhiis bROMENE ahfilRa) HRAncR&HoRes (PAMAINCHIS bRBS & vere t taken

i ngui nal hernia unrelated to ulcerative colitis or treatnent regine.

No ani mal di edtthige gitgs (1.3and 6¢m o il ‘Bﬁtﬁllﬁﬁ‘a%féh{w a@#&’é’élsldllfm&ib? h the

égrfggtr%lc ?Egegé“&fa@%@?ﬁ%“’ﬁﬁﬁa@ the treat ed ?1 |%%§irat rent
per cent age bodyuwéwghhemai@tyhas@etomﬁmhiﬁ@dwmmhhhcgw oup |n ‘both Phase

2°2D) | The body. walegRURR PSRN Vhatery BB ) i fikipe

after the znd ﬂmftreatﬂmnmo@er tt‘hn:hcoﬂaigssgzsterm,tmmee {dongdl)to 4l(cevere), asad3

for Phase | st e GvRIMRdY gtk ot Rk The SR S b
bi gger body \Aemﬂataerwmmng ethasebmvtdseatraﬁmﬁynLr@ﬂeﬁto@wmﬁ@d

with the control animals. In {Racular, Ph%? treated amrrals had
statistical | ychangssite thesaion gy CIYRE aonsin glgpd

control s (p<0 t%«}ure Qbfcﬁcﬁa?écf%ﬁtﬁaﬁ%&ﬂ?uﬂa?e%%veﬁtﬂ@@ﬁiﬁdnrbﬁﬂ&oﬁfé&ﬁ‘ ed
group 'show ng good body weight increase were found out to be
30 colitis, aud the third was “hyperplasia’ — abuormal increase-in mucosal tissue thickness,

including cellular and interstitial tissue. A mean histology score was determined from
the three biopsy levels, for each of the 3 parameters assessed, at each time point.
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20 under 20 nonth at the initiation of the study and the body wei ght
I ncrease could be due to normal growth of young ani mal s. The
effect of CPI-1697 treatnent on diarrhea scores of CIT is summari zed
:in Figures 3A-3D and 4A-4D. The group nmean weekly average diarrhea
‘'score showed an inprovenent (decrease in score) in the treated group
during the course of the study in 25 Phase IL study whereas the

control group showed no.i gures_4A-

i nprovenents in dvg %%sngﬁpﬁ F,Wowpé%l%?g@rllgpndzkm
treat ment anddspraedy. tmalhﬁa Sdsds ForPheke bl hobd Y8 ar 8w ith PibuRl 3ALBRIdENT
in Phase Il stud For Phase | study, the |r%goverrent i n diarrhea

scores was noftAulR reseRstiyEy. WW@&QWPRP d Bhasg A agshowmindtigfrésect
of CP1- 1697 t ERaiiHRRlcAQD, 180k ¥ CHRGRs @gpcsﬁygﬁﬁaa&mg PRERT £0lHobm

infiltration in colon o I'sS Summari ze
6A-6D. In %aQBFIEUIﬁUd?D(aEﬂ 34180 reppRcibEy, ‘Immlasiaésapmatfar@mmmdnd?m ed

group had dech M&%1&%Q%§A—9b%d M dﬁhjéon rbﬂ%]t after initiation of

study. The trea I hCrease infiltration over
the period of V%el@x&mm@sz%)&nﬁemhslmﬁmasedwmﬁﬁsmﬁmhml

infiltration from t o \Week contr e control oup
had 1§ gnt 1y HECREN BEtpd ot A SR Riivel BERE PR & Wt sots

10. However, Byatiétkephbe. N&@uﬁﬁl&ﬁ’éd&ﬁlthgh@étw Hash &"Ph%‘l'?or'ﬁ&%ﬂ, boththe
neutrophil_ infiltration than the contr roup. I n Phase EI st udy

(Figures 6% 6es)ﬂt°%wétqﬂﬁts%greapwee¥mwl g trprset perind)
infiltration élﬁﬁ%gaﬂ‘ﬁﬂﬁ}th%@e{ ted g6uphad ¥BgKer HLidehtadd®6 fﬂe@ﬂfﬂmﬁé&étﬂs{

reduction by Week 35 whefeas the control group showe 0 decrease

The effect of th@mnnpsgpuyMﬂh@?ﬂﬁehﬁﬁhﬂwﬂﬁﬁu&wugh%ﬂﬂémdbmééﬁgmy

extent of per a EE{,J},& S

of crypts andﬂglrigh?ﬂatlo ?rl%gg ul ar gg{agﬁgé res ég?g%%m&

? xm;%;l zed i n%mmsﬁgp%ga?tbsﬁaw&mt nglyrﬂoﬁ’%:m follost-uprlyn thémgmale sntil
- on n r a

mor phol ogSItsrl %ﬂ?vee%??é?%en 'inﬁPFboﬁ fgr&h%ﬁgﬁﬁﬂ%?ﬂ%ﬁ[%ﬁ é‘g‘sgﬂgﬁaseﬂsmdy

| (rjrgr ?yerrelnt bvﬁﬁrﬁ@éveﬁ%%gét Bb?ﬁ wefghq:etdeﬁaﬁ@ﬁs@flmsdted aﬂﬁlsh&rﬁ%rﬁi‘%th

addi ti onal benefi ci e on col on r phol 0g er e _con

group. In Pha@éc??tmiﬁlﬂw{s &\ Bé‘%g?%gge %’gﬂ@q"ﬁ){s&#é@ %‘ﬂﬁ'r%é

i nproved col OpodyRfhPh RNt indRRasdRek Shetbhi®dls (pRD.D1)ATHAR afinaliQfd10g, 12300

exactly the ogyom te of the control group. Mireover, the treat ‘ed

group had nor &209R)in dherraier SToup ehstvang Seed pasyviseght ingeepsertree founskqubto bgr oup
long teamat Yegkoinodth SRS £liatkich yﬁﬁé‘shi‘d%and the body weight increase could be due

to normal growth of young animals.
The effect of CPI-1697 treatment on diarrhea scores of CTT is summarizedin .

Figures 3A-3D and 4A~4D. The group mean weekly average diarrhea score showed an
improvement (decrease in score) in the treated group during the course of the sfudy in
25 Phase II study whereas the control group showed no improvement (Figures 4A-4D).
The improvements in diarrhea scores started right after onset of treatment and tended to,
be sustained after the cessation of treatment in Phase II study. For Phase I study, the
improvement in diarrhea scores was not obvious for the treatment (Figures 3A-3D).
The effect of CPI-1697 treatment on “activity” scores representing neutropﬁil
30 infiltration in colon of CTT is summarized in Figures 5A-5D and 6A-6D. In Phase T
study (Figures 5A-5D), both the control and treated group had decreased neutrophil
infiltration right after initiation of study; The treated group had increased neutrophil

34



The effect of CPI-1697 treatnent on "hyperplasia” scores representing
abnormal increase in nucosal tissue thickness, including cellular and
interstitial tissue of CIT is 20 sumari zed in Figures 9A-9D and
10A-10D. In Phase | study (Figures 9A-9D), simlar to colon .

nmor phol ogy change, both the control and treated group had decreased
mucosal tissue thickness right after initiation of treatnment, however
such inprovenent was not sustained. The treated group did not have.
any addi ti onafinflizatiohiovérdhe wefibé of Week (i WesiaR atd sibstantially décnass newsyphil he

oroup_had o pieton B8 et ok th O BRpe s soimth atop bod SkBle

t hi ckness oveHdedrdvsedstcutyphilénfiloationfovdrAV s Ok6 Weklo YR VIgsweve) BYWLBK 58, the

fol |l ow up shovvec%g{)gk;at taHe 1 reeft ed groyp had, decreased nucosa tissue.
PP s "8

t hi ckness conP&f gibyiess peutrp Gapuithanthegonalaroups In Brapse h

sanpl s 11 oM GRBHTAMETHA 5], Medsay@thhad Bl Rt 30
(CPI - 1697 anti-lslhz A body) b% etect i ng #‘S%“ﬁ%‘é‘%ﬁ?&%ﬁ?‘?‘&

pri mat e- ant i hineam-oxerthd byeskmmydiaperiod gpbiehes redpgtionthy\Wedk 35 mibgeasibe

11A-11B, drug.l8¥% h =270 ng/mM of plasma were maintained
t hr oughout the trgértawgénto p g(ssge%%n "PAHA | evels were | ow or

undet ect abl e i n t HEheredijectraf CPI-3697areatmehtoon(‘Blirgnicins sdoRé-1dHBenting eileniugh
all animals received the sa ose on .a wei ght basi ertain animals -
her o obser vedbeReE B I ofiBR feBPeRg! Piefding 15 RSy e Rt 1 o
dermnst rat od. o aviously. tabe SLrective n B ol ookl e 1ENARL T
denonstrate r evj pus t effectivye in ocki ng -1 in
vitro in pri n%l"gy f%sﬁé'%%%\ﬁo%meﬁ%@YW%d&fﬁﬂp IBPWed ¢plgthase |
devel oped det gplblogy RAMIARESHBAMHDT tradidlerl hote¥eR Gilch BnfroPAA: WeESRPNS e
was observed in ané of the animals in Phase || (Figures 12A-12B).

These resul t s$ s The Feptedigrap disknoh bave g adgitionad beneficigkgtieelicagolanhi gh

initial dose |z i Palr Ol i i cal
response to t RPEEeE YL icinilbronf 3 Phiko r e EEE0A SORBUNLAE P2
had | ow drifg pevehsl itfpiayed edorihigphdleyy. two weekslaferdhitiativin af Edehiz] exantlzdhe t e
bl ood- cells ver e .as eec%n%{l fluoww%gge&gxea%eﬁd (;uhehagor mal i zed £
receptor | evelP%Q hase &Y de WEr e’ surnmafr ﬁeé’_ nm,_oreg]mpéovixggn n
Recept or | evetslomimofphélsgy thasihy dyntrobgrenpiog tedi atiWiedl 38 opeedidWFech3Say s

were not optimzed_then. | ron recepior bl ogking was achi eved to
various |evels, a&bﬁ&%ﬁ %%ﬁi@ﬁﬁe&"&m °Pn‘£3i’§rp%§’@ fcroé% SgngAprommal
Ani mal s hﬁ}” n%pﬁh@fﬁmub@ﬂsau&mems;ﬂibmg d80¥r haridreitia doae ef OBt {ser
recept or ocki ng. _

P 20 sumng]aﬁzedinFigures 9A-9D and 10A-10D. InPhaseIa_study (Figures 9A-9D), similar

to colon morphoio gy change, both the control and treated group had decreased mucosal

tissue thickness right after initiation of treatment, however such improvement was not
sustained. The treated group did not have any additional beneficial effect on mucosal
tissue thickness over the control group. In Phase IT study (Figures 10A-10D), the treated
25 group had similar changes as the confrol group in mucosal tissue &ichess over the
study period of 12 weeks. However, long-term follow-up showed that the freated group
had decreased mucosal tissue thickness compared to the control group long term at
Week 35.
Serum samples from each animal were assayed by ELISA for levels of drug
30 (CPI-1697 anti-ITFNAR-1 antibody) by detecting human IgG4, and for primate-anti-
human-antibody (PAHA) responses. As shown in Figures 11A-11B, drug Ievels of about
50-270 ng/ml of plasma were maintained thioughout the ireatment phase and PAHA
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In summary, in both Phase |I and Phase )1 studies, CPl-1697 treatnent
generated wei ght increase benefit over control in colitis-afflicted
tamarins. Phase Il study with |onger CPI-1697 treatnent period had
even better effect with inprovenent in diarrhea 20 scores and

hi st opat hol ogy scores including "activity", "chronicity" and
"hyperplasia”. In Phase IL study, there was a correlation between
positive clinical response and higher circulating |levels of CPI-1697.
There was al s&Vels pEsilew peundgieptable it thpmpjeritetanimels FigfrePIRAN RS pons e
and i nproved hé\l e : | .e not found for
Phase | study?m¥ﬂg§ghcorr&?%??gﬁggﬁé@%&ﬁ% %g@%@%@%§8$%%?%?? ? e
net hods due t ebsetved Rrhayerbigher stenpdting divale of CPIEL6B7, o uilio. 3 iueHigher. tTiRs €

results indic t reat e, ' a,hunmani zed, anti po t.o LFNAR- 1
produces a cl ?Exﬁl %%41%{10%%%\%5”%&? I%b@(’ﬁs ibﬁﬁng’%’aﬁﬂﬁga‘?ﬁ re@’Pf"é%f"W ective in
chroni ¢ r atsheblotkiag [FNAR- & irtvilo inpiinehobhidies vesdatihaé 8900aM @pshobie
treatment phages, gs sho by. 1o -term‘follow—u& study. Longer-term
treatnment in éﬁﬂiﬁ% 3"3103?%?0%1’163 SSPOpSH i odeteelabls PARresinsetvas
treatments. | GRERIERUNPEIAS bifalsROPIAsd M (kA& 12A0 289 ”Pﬂe’gléféglrﬂosgnﬂ@hg that ©

CPl -1697 was associated with greater response. .

foregoing it tHedpsirgregimsn assdainelading ahigh iitiahdasg bf SPlekidF il rotisadiioment s
of the inventi; i eaEL| rel S

il lustration, blgﬁ\}g%%us_ rrgfc?ig#ll capkgﬁgoﬁg?%én%éﬂﬁtﬁ%gﬁt Tges\?itvg?i ng
fromthe si§i r inimalsdlssbagdew dfugtlesels (Figemes 1lda11Bccor di ngly, the

invention is not I m.t pt . as he appended .cl. ai ns C ai ps:

1. A conposition %@sgﬁgﬁ%ﬁyglﬁ?gﬁoéﬁe@sﬁﬁﬁ% by fowy gy and the

dih sease, Cr oPnﬁrma?ﬁe& sREEOr 1eve1adf@aaa?ﬂsnﬁymfeism@nmaﬁﬁfam FighRQ3. Radepfr

t her apeuti ca ef fective ,anmount .a type nt er f eron antagoni st,

and (B) a phai‘%‘ﬂ% ?‘f“ﬁ?&l Y Heredst %ﬁlﬁd@gﬁlﬁ iFé‘ﬁ,S W@@‘Frﬁn%tﬁpﬁm{%ﬁ%@%

i nterferon anggfhsicepts: Hockait wdasheved to various levels2althbligh P BREIHE 10N
of claim 1l wherein sajd type 1 interferon antagonist further

conpri ses & c%ﬁ%ﬁ\m%ﬂ?-f“g‘ﬁ@@lséﬁwgﬁ@éﬁb plofruEHeP I\ 687 frndasiis haei ng

of conjugati %ﬂg&e&g{,}ygjﬂ gne gl ycol and fusion to an i mmunogl obul in
Fc region. 3. The conposition of claim1 wherein-said type

1 interferon ant adosimsary.gn hethFhasel eul Phased] shedier, @Rt 169G drpatimentpehaaedd

recaptor anti Bogy Tt e on (BRI G o B ol Ry b ke B,

‘4. The conposlhhgepGPhI6TItehtment whied kidevathetteraaifettheityimpfovett & diakifen om
t he group . consi sting.of on- human_antibaody .. a.chinepic antibody, a
hurani 2ed nt FEBHG HistepahofhgtaspIeR o iRg sctvity”, otronicity” and “hyperplasia”

In Phase II study, there was a correlation between positive clinical response and higher

circulating levels of CPI-1697. There was also a positive correlation between lack of
PAHA. response and improved clinical scores. Such correlations were not found for
Phase I study. These correlations were not testable by statisﬁcal methods due to the

25 small sample size in the study. Overall these results indicate that treatment with a
humanized antibody to IFNAR-1 produces a clinical improvement in colitic CTT. The
effect was chronic rather thaﬁ acute and trended to be sustained beyond the treatment
phases, as shown by long-term follow-up study. Longer-term treatment in Phase II study
produced stronger effects than shorter freatments. Increased exposure, both in time and

30 plasma levels, to CPT-1697 was associated with greater response.

From the foregoing it will be appreciated that, although specific
embodiments of the invention have been described herein for purposes of illustration,
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5. The conposition of claim4 wherein said non-human antibody is
64Gl2. 6. The conposition of claim4 wherein said human
anti body is CPlI-1697. - 7. The conposition of claiml
further conprising a therapeutic agent selected fromthe group

consi sting of an inmunosuppressive, an anti-inflammtory, a steroid,
an i mmunonodul atory agent, a cytokine, and a TNF ant agoni st.

8. The conposition of claim7 wherein said i nmunosuppressive is

sel ected fromyags BbdBRteM kS d e MithdR AbRiRP FoRahe HRihAL ER¥SbBhe
cycl ospori ne, FK506, rapanyci.n, and nmycophenol ate nofetil

9. The conposinyemigr-oficqordingly, thaipventionis nefilimited exocpiaF by theupranged odaims.
sel ected fromthe group consisting of 5-am nosalicylic acid,

sul f asal azi ne, and ol sal azi ne. ‘ 10. The conposition of
claim7 wherein said steroid is selected fromthe group consisting of
corticosteroids, glucocorticosteroids, prednisone, prednisolone,

hydr ocorti sone, nethyl predni sol one, dexanet hasone, and ACTH.

11. The conposition of claim7 wherein said i munonodul atory agent is
selected fromthe group consisting of PVAC, anti-CD40 |igand,
anti-CD40, natalizumab, anti VCAM I, and anti -1 CAML. 12.
The conposition of claim7 wherein said cytolcine is |L-10.

13. The conposition of claim7 wherein said TNF antagoni st is
selected fromthe group consisting of inflixinab, etanercept,
adal i rumab, and CDP870.
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Claims:

1. A composition used exclusively for the treatment of celiac disease,
Crohn’s disease, or ulcerative colitis comprising: (a) a therapeutically effective amount of a type
1 interferon antagonist, and (b) a pharmaceutically acceptable carrier, wherein said type 1

interferon antagonist is an antibody.

2. The composition of claim 1 wherein said type 1 interferon antagonist
further comprises a chemical modification selected from the group consisting of conjugation to

polyethylene glycol and fusion to an immunoglobulin F, region.

3. The composition of claim ! wherein said type 1 interferon antagonist is an
antibody and said antibody is selected from the group consisting of a monoclonal anti-type 1

interferon receptor antibody and a monoclonal anti-type 1 interferon antibody.

4, The composition of claim 3 wherein said antibody is selected from the
group consisting of a non-human antibody, a chimeric antibody, a humanized antibody, and a

human antibody.

5. The composition of claim 4 wherein said non-human antibody is 64G12.
6. The composition of claim 4 wherein said human antibody is CPI-1697.
7. The composition of claim | further comprising a therapeutic agent selected

from the group consisting of an immunosuppressive, an anti-inflammatory, a steroid, an

immunomodulatory agent, a cytokine, and a TNF antagonist.

8. The composition of claim 7 wherein said immunosuppressive is selected
from the group consisting of azathioprine, methotrexate, cyclosporine, FK5006, rapamycin, and

mycophenolate mofetil.
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9. The composition of claim 7 wherein said anti-inflammatory is selected

from the group consisting of 5-aminosalicylic acid, sulfasalazine, and olsalazine.

10.  The composition of claim 7 wherein said steroid is selected from the group
consisting of corticosteroids, glucocorticosteroids, prednisone, prednisolone, hydrocortisone,

methylprednisolone, dexamethasone, and ACTH.

11.  The composition of claim 7 wherein said immunomodulatory agent is
selected from the group consisting of PVAC, anti-CD40 ligand, anti-CD40, natalizumab, anti-
VCAMI, and anti-ICAM1,

12.  The composition of claim 7 wherein said cytokine is IL-10.

13.  The composition of claim 7 wherein said TNF antagonist is selected from

the group consisting of infliximab, etanercept, adalimumab, and CDP870.
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