WD 2004/ 093908 PCT/ US2004/ 012651 COWVPCSI TI ONS AND METHODS FOR THE THERAPY
OF | NFLAMVATORY BOWEL DI SEASE CROSS REFERENCE TO RELATED APPLI CATI ON Thi s
appl i cati gRoeh@io¥Bodshe benefit of the filing date of U Sc988d084/0106

60/ 465, 155, filed 5 April 23, 2003, the entire contents of which are

i ncorporated herein by reference. BACKGROUND OF THE | NVENTI ON Techni cal
Field of the Invention The present invention relates generally to the
therapy of Celiac Disease, 10 Crohn's Disease, and Ucerative Colitis
(collectively referred to as Inflammatory Bowel Disease, or I1BD). The
invention is nore specifically related to antagonists of type-1 interferon
as well as to therapeutic nethods enpl oyi ng such antagonists for the

- treatment of IBD. 15 Description of Related Art Celiac Di sease, Crohn's

*.Di sease, and U cerative Colitis (collectively referred to as Inflamrmatory
Bowel Disease, or IBD) are chronic, inflamuatory di seases of the

* gastrointestinal tract. Wiile the clinical features vary sonewhat between
‘these two disorders, both are characterized by abdom nal pain, diarrhea
(often bl oody), a 20 variable group of “extra-intestinal' nanifestations
(such as arthritis, uveitis, skin W 2004/093908 PCT/ US2004/ 012651 changes,
etc) and the accuntiOMPOSIBIONRANIMESHORS FOR WHH THERAPY QK| intestine
and . colon (observed in pa i j Y, raical speci nens). |1BD
affects both children and E@ﬁmﬁ%ﬁ@&%ﬁ%& di stribution (one
peak around 20, and a second around 40). IBDis a chronic, lifelong disease,
and is 5 often grouped with other so-called "autoi nunune" disorders (e.g.
rheumatoid arthritis, type | diabetes nellitus, nmultiple sclerosis, etc).
1BD is found al nost exclusively in the industrialized world. The nost

recent data from the $BPOSBEHRENGHJEARERATRRARPLICAT ENIence of greater

th 1 Q, 00Q. le.in.th i t.ed St at i thopr I i

Studi es gr SAePPRITOR R B S ey 8% B Eeofbs SR BEPAEs 305 el casi no
10 i nci d?”C&plﬂfZ?)L BBY3, Thd Qfirt/Soifls EURIRE arelaédpSdted i B PRfednde sease. The
basis for this increase is not presently clear. As such,” I BD represents the

2nd nmpst common aut oi mune di sease in the United States (after rheunatoid
arthritis) BACKGROUND OF THE INVENTION

Technical Field of the Invention

The present invention relates generally to the therapy of Celiac Diseése,
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 Colifis (collectively
referred to as I_nﬂammatory Bowel Disease, or IBD) are chronic, inflammatory diseases
of the gastrointestinal tract. While the clinical features vary somewhat between these
two disorders, both are characterized by abdominal pain, diaithea (often bloody), a

20  variable group of ‘extra-intestinal’ manifestations (such as arthritis, uveitis, skin



Type | interferons have been detected in the gut of patients with

| nfl ammat ory Bowel Disease. For exanple, interferon al pha was reported to be
15 over expwexsed9ssnst he gut nucosa of patients with Celi aeTRisSRABP6SA
gluten-sensitive enteropathy, and in the I amna propria of Crohn's D sease
patients. Montel eone et al. Gut 48:425-429 (2001); Fais et al., J.
Interferon Res. 14:235-238 (1994) The bi ol ogi cal significance of the type
1 interfer oﬁeng% elband e @éemulamqqfe%@m@nsf@as@elbwﬂ%ﬂ@ sl intsstinetsodn

descri bed. e 35 mtqerfearﬁ% 0% otS bee descrihed in the circul ati on of
20 i ndi vi du%l (kPs ?%P? S "fﬁ'% SBEESE) it is unclear what role,

if any, int erferon afih 3rredta%thi cRildRs aRRENMsOHA 10k atﬂﬁ%@al géﬁﬂﬁﬁﬁatmﬂ-ype 1
interferons (i.e. interferons al pha and beta) are multifunctional cytokines
that play aloat pbakcaabumm?.@ and ageccadiaetynddD).i IR er clesporisfelony diseaw, anthinor mal
production of type. interferons is associated with several pathal ogical

condi ti ofs @@ﬁ%@mﬁf&‘ﬁ@hpﬂlﬁh%F%ﬁ@ ‘PepwERugs distdeastces: mwt@}ﬁ B988 such as

h toid art d dent
i eborea Ot Dfisbes mefied) il 3RURE o0 IR B3R A0y et IEREN O
a single Cellnhus'“'u%ﬁz%ﬁ%drﬁp EMeQfiodt &Matat Hah thé MiSo diRiPdlgeth ab Beerhlype |

interferons but not to the type 2 interferon, |nterferon-y. The type 1

i nterferon imeidemteorf gl@tmbamksew%%\mpylﬁngtﬂedﬁmt@i Mates [Withnprev @encedlatel | s i n
the body. It is 30 conposed, of .t ol ypepti d cha s desi gnat ed.| FNARI and
| FNAR2, tha‘PSO{f‘&j&{dh"érgTeat? é@bmﬁ‘?(g@s%’@é’ PEF/IBS INPIGHE t ut e the
hi gh- af fyni gupon

i nt erfefrlgn %deéﬁ&e&ﬁ%bn%ﬁg%ﬂﬁ%ﬁgc &%%ﬁﬁl@%ﬁ%@i}?&ﬁﬁeegﬁ g&?ﬁ%&??ﬂr ected
agai nst theumﬂeEé‘dﬁRi;oﬁ;b’t@BdhﬂchldaHEAhmnﬁwm)résenm&mféhmm t@e@phor, has been
shown to block the 5 activity of tg&g@l i nterferons by |nterfer|ng with the
bi ndi ng of aemmunsidisaase inghe laited dptsrheqnsdeld aghstis)pat ent Nos.

5, 889, 151, 5, 886, 153, 1 5 9,453 .and, 6,475, 983,
as well as U S. Paten?%ﬁfqt%g?f’%*ﬁ* é?fi %E?Cg%dlﬁl&gé @%(9656‘6%’%54‘@ each of
which is i ”ﬁ%ﬂﬁ{a@é@‘i}d%l mﬁéeegeermeiaﬁﬁﬁbrsntemfewrﬁmgmwsese&mdﬂabeprI mat e
transpl antation nodéels, 64Gl2, given in conjunction wth cyclosporine, has

10 provilfledoveesxprdsadil i the goi-rhecass ef paticats willnCepliaJistdsera giﬁtea%ammtajel ograft

rejection and graft-ver sus host di se Beni.zri et al. I nterferon
Cyt oki ne Re%nteff’ZBatbFZS’nEl@gE’) amupRER (ﬁ'B]fm F Btisqage Ratienisq M‘Fii‘t?@?nel 4t@k- t her apy

typically i @ﬁd &%-429 (2001); Fais et al., J. Interferon Res. 14:235-238 (1994). The biological

significance of the type 1 interferons in the tissues from these disease patients has not
been described. Type 1 interferons have not been described in the circulation of

20 individuals with Inflammatory Bowel Disease and it is unclear what role, if any,
interferon alpha plays in the pathology of these diseases.

Type 1 interferons (i.e. interferons alpha and beta) are multifunctional
cytokines that play a critical role i a variety of immune response systems. Abnormal
production of type. 1 interferons is associated with several pathological conditions

25 including transplant rejection and autoimmune diseases such as theurnatoid arthrtis,
systemic 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 1
interferon receptor is expressed at varying levels on all nucleated cells in the body. Iiis

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



salicylate derivatives (e.g., 5-ASA) given orally or rectally. Response
rates in unconplicated Crohn's Di sease are approximately 40% (conpared to
20% for placebo). 15 Corticosteroids renmain a mainstay ip the_}re_tmant of
patients WRHIPE® refractory" di sease, despite the un?%ﬁ&“%%’eﬁgéffects.
Newer treatnent options include anti- netabolites (e.g., nethotrexate,

6- mer captopurine) and i nun onodul ators (e.g., Rem cade-a chineric human

anti body di eegtitde e tﬁ@eafﬁuﬁgm@g@m%me of Bassdutiag eh igeoslidarsadabup@sear ch
into therapies for these disorders, liac 20 Disease, Crohn's disease and
ul cerative éwofirenbinddigain difficult to treat effectively. Accordingly,

there remai ns an unnet, need in the art. for .inprove thods for.treating
. such Inflanmatory Bowd) malsgég%tgggnqlﬁgﬁmc@sg?ﬁn&aﬁ e@t ndlf‘?f?efdiqgf‘gls se and
- other rel ajggaAReeHSn oSN e TiHR1HAMEANEL SRS r2Ras Hagn Fl{o%ﬁﬁatblédk"tﬁé“ on
provi des conpositions and methods for the treatment of Inflammtory Bowel
. Di sease, 5i nadtivdiyrnd fyfedr mexfnpis &y Gigtifam gDristeths @indir afithe sytdkiseasahand
.ulcerative colitis, Canpositi resent invention conprise one or

tions of the p
more type 1TSCERIEF-f Seonlantagydiest 5.88%UEN. asS805188, vxdnta% 3. S8ALP31a0de 1

interferon i i - 1 F i i.es.  fr s_of .any of the

af orenenti or51 Eé’égg’%@gjﬁ’%é%%&pmﬁ%' Ig%gmﬁ rpﬁlﬁcat%%% Eétéqn I@@'t hin sone
enmbodi ment s0@M03SMY, Shch FeAREH MEofRrdtdEby RiMGRMRAVEZR S tirety). In _
PCT/'US2004/ 012651 present invention may be chineric, primatized, hunmani zed,

de- i muni zegrimat tomsplantaion aetdélhddia2, gven imceptuoctidi widh ogpldspadne ies t her eof .
Wthin aother e diments, the present . invention_provides. therapeutic

met hods o Vgeade@ﬂrga@é%go?ﬁﬁﬂ Cﬁ?Y%@F?VﬁB“‘P‘bO%&Hh%I#O&ﬂﬂ rejpch PR é’E“i:d wi th

| BD, a ther utl.cahy t4 BEoun j . agonist. 5
Still furth%&ﬁg&%ﬁﬁihﬁétnctﬁéséag%o%ﬁe thg?%gggﬁf?fgﬁ%%nddsﬁ%:sg%'??%@%@@he st eps
of (a) adm ni steringTiatAeal N8Nt kit DiradineithdragBipically dbiedészi ng anount

of a type 1 interferon_ antagonist and (b) admnistering to the patient a
t her apeut i c8tlicylaés desaiivas (ago drdSoF giyen qrplipon repigllisr Responsediateagoni st . Thus,

within certain _enbodi s of the present nv i.on_are, proyi ded, 1
ant agoni ot s SAED RRCARPOrDS Riseh Sy parror ieishy P PR BB RR B et as,
for exangl eCorti@biR)i®s feBRAPE AhinsARiM e (BatthenbOt pHBLAs WEMNARS: bRy T €l at ed
enbodi nents provide antibodies or antigen binding fragnents thereof that
sel ect i vel ydistasd, despidnthe ontowmrdsitls pfects. Newer treatment options include anti-

metabolites (e.g., methotrexate, 6-mercaptopurme) and immmunomodulators {e.g.,

Remicade—-a chimeric human antibody directed at the TNFa receptor).

In spite of considerable research into therapies for these disorders, Celiac
20 Disease, Crohn’s disease and ulcerative cholitis remain difficult to treat effectively.
Accordingly, there remains an unmet need in the art for improved methods 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 example Celiac Disease,
Crohn’s disease and ulcerative colitis. Compositions of the present invention comprise
one or more type 1 interferon antagonist, such as, for example, anti-type 1 interferon
antibodies, anti-IFNAR antibodies, fragments of any of the aforementioned antibodies,

30 proteins and small molecules. Within some embodiments, antagonists according to the



1 interferon or bind to the IFNAR receptor in such a way that they interfere
with Iigand binding, such as, for exanple, by conpetitive, non-conpetitive
or unconpevotiM@edosi nhi bition. Alternative enbodi nents prpvsmesentagoni sts
that interfere with signal transduction by the IFNAR receptor. Still
further enbodi ments provide antagoni sts that antagonize the downstream

effects of type .1 interferpons.. Suitable anti body anfagonists fqr use in the
t her apeut i &1%5%{1%18881%8?’ IP?Pége @Saﬁtpﬂﬂw@é?i{]ﬁiaﬂ@ﬁéﬁwaé 905 Orﬁ?‘maﬂodi es
such as, f opiEXABPbErecdRBr THARE fragbht BRUREBH W0 ithiRl R ehbGim AR A€

de-i muni z?é”and?gc))r fﬁilﬂﬁy huma% g%lt%i bodires orI ant | genh%i %'ar?ng’ rafgrr%ﬁl%s

t her eof . Anhvdndioy pastidesahempentivayetliads chvaprisiogtid S¢p efwdnonistenng 6o a patant al
modi fications to increase the antibody's, or antigen binding fragnent

t her eof , hadfflictadrwith H312; ¢ tharapentinglly efddetineg amppnt efedips binterfeyes pRtagmsef- t o

pol yet hyl ene. ol i..e. PEOy|.ation). 25 Wthin certai referred

Erboal nht Subhihg enfiifepE Ul bRl Pahfele BREH  he | Fuar
antigeni c ephligRRrhe Y ghﬁﬁfﬂ B ctbD QAW DHNE 10N HABhnt o%atrjgmdmtéiﬁe%zgnat ed
64G1l2 and/or the engi neéred human variant designated CPl-1697. The 64Gl2
nmonocl onal amdgbietiyndéks admpustediertoditc fahentECGAGEp ¢ Elcabp effectPlamahi aia of

Ani mal Cell Cultures Porton Down Salisbury, WIltshire SP4 056, United

Ki ngdom) orfyPsbinteficropgntagerist. 4 WO 2004/ 093908 PCT/ US2004/ 012651  Furt her

erbodi rents of e prASENIMENLLIRLHELIR o BUBILE MIGHS] aIRiGARS1 L1 onal

t her apeutic such as, > exanp n I Amunosu

i nf | amTpg OrtaoBnistsehftiifier fft WANHRE MRefabA i aDeinbing 3udy40kdrRQamprRd a TNF
ant agoni st . Exenpl ary i nununosuppressives I nclude azathi opri ne,

met hot r exatselubteckegportianme, (5. FABISTENARYmM ther, rebaterd emploaiplents patvédenof et i | .

Exenpl ary antj-i.nflammatories i nclude , 5-anj nosal i.cyljc acid, sulfasal azine
and ol sal aAUHBodiEs e AEFY PO HEmeni g bl lertvly bingitagné or more ype

gl ucocortic i : i I i SRR

et byl or ey DS o bRt SO HeIPIAR U Bl ol PR G tigand
agent s i nclbislEng)\éACh ag b exGp0d, by amapetiaive| ndnbd@npatitivabs Tnuskdpefidng egrenTM)

anti-VCAML 10 and anti-] CAML. Exenpl ary cytokines include |L-10. Exenplary
TNF ant hyoriplibiion; fdfogepsivierpmbiodingats ete edfagquayty thapinigrtare wph sigmabrel (1)),
adal i nurab tganHlsJ(Euncl’u[)g -gwthe ﬁﬁ@AR %‘é’%ﬁ?- Still further embodiments provide antagonists that
antagonize the downstream effects of type 1 interferons.
Suitable antibody antagonists for use in the therapeutic methods of the
present invention include monoclonal antibodies such as, for example, non-human,
20  chimeric, primatized, humanized, de-immunized and/or fully human antibodies or
antigen binding fragments thereof. Antibody antagonists may further comprise one or
more chemical modifications o increase the antibody’s, or antigen binding fragment
thereof, 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 IFNAR1 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 (European Collection of
Animal Cell Cultures Porton Down Salisbury, Wiltshire SP4 056, United Kingdom) on

30 Feb. 26, 1992.



By ot her enbodi ments of the present invention are provided nmethods for the
treatnent of an Inflammtory Bowel D sease such as, for exanple, Celiac

D sease, \%8 2&349;9930? D sease, and ulcerative colitis which nmethods conprise
the step of “ddministering to a patient afflicted with ant¢HFPAMHELGEY Bowvel
D sease a therapeutically effective anount of a type 1 interferon

ant agoni st as di scl osed herein above. By the nethods of the present

i nvention, the antagduirther ensiyodieei® o ftteipraseitanehiiby fiather sampradslogeoout e of

delivery so as é .ensure appro ria;g bi oavailability. Thus, within certain

enmbodi ment §2°T8 & (BBB‘P"E%}F%EHGE‘BG B‘F)Chﬁ OHFWI%Fi%‘ﬁmﬁ‘H?‘Oy‘}P@F%EF@Q P Pavenous
bolus, inte | ys: i i OD). : i :

. adm ni st ra’%ﬁﬂg@ﬁg% §€‘g’ ]imr?t?lgl}dflﬁegr&gﬁita £ %@é,na?é){ﬂﬁ&n%y’iﬁ(ggm\%ggmtshr ough

- .subcut aneoBxemb iy Bitiatoudpresdivarisdedd@athdpring] ialefremke, cijlefbtiog

Al ternative 25 enbodi nents provide that adm nistration nay be achieved

. t hr ough Snud&SAaD, ™pamyanyandgordephgncldtomognidnBrenpenratghilamivatogies owluder

‘t hrough nasophar al or oral ., admnistration. Wihin certain enbodi ments
enp!pying_§*§Wa?éﬁﬁﬁéh%§é§Hﬁ%?#mgﬁéﬁgQE?EFﬁﬁ'E@?&H%p@?maﬁééﬁ??%bdy and/ or an
antigen bi @thégstfe{oﬁﬁ"gm é&ﬁé&%}aid&,ﬁb@ed’nﬁ%& ?Jdni”s%ﬁg,”ﬁjak&%%bhé’”. may be
subcut aneous, I ntranmi Cular and/ of “Fnt Faverdus. I ntravenous  admi ni stration
may be as andiolipiedhivpiens,ideramethsdoawaib ATIH. Mfxeeiplan i@muasmadulatoftgens. 5 WO
2004/ 093908 PCT/ US2004/ 012651 Al ternati ve enbodi nents provide that the

prot ei n antzdie BY AChenti-pd48dignd raat-Clp40a naabrunat (Antamen ™y enta CAMland
nmucosal ] y. e dosages. nma e betywee 1_and 50 kg. body wei ght,

i ncl usi e,aﬁ%?ﬂBbﬁé%g%g%ﬁ%“ﬁ@?ﬁ%@%”ﬁ?§E§ﬁ5Q&8On&%ﬁﬁmg%%§H¢Eﬁ8§??§Fnplusive,
and still ipcud ifREEMRS BREHRRIE)DEENGSD PEANREEY, MEiHGmab MALMSLE, and thi n
certain enbodi nents, nultiple repeat doses maybe adm ni stered. thin
enbodi ment £THE70he present invention enploying protein antagonists, the
dosi ng frequency may be jn the range of once per day to onge pe nont h,

i ncl usive, nore pref @ryaf&ll?ﬁ em%#%% %ﬁt@%p@ﬁﬂ@ﬁV@@tl%are@é@Rgftddn@E)WW wo
weeks, 10 i v, j r I j : - er week.
A tornat | vl e of A dnBkhinpoPb Sy AL BN PRk SR P R Vo

hal f-1if®e idrolploWistes, atdeaiatatve colitis which methods comprise the step of

administering to a patient afflicted with an Inflammatory Bowel Disease a
therapeutically effective amount of a type 1 interferon antagonist as disclosed herein
above.
By the methods of the present invention, 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 include
intravenous bolus, intravenous slow bolus, or mfusion. By other embodiments,
administration of the type 1 interferon antagonist 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 infravenous. Intravenous

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



exposure. Certain other enbodinents of the present invention provide that
the antagonist nmay be adm nistered in conbination with other therapeutics

such as, fwo 20dimesgnpl e, an i nnmmosuppressive, an anti - pAPATFRLPEYy @
steroid, an i munonodul atory agent, a cytokine, and a TNF antagoni st such as

those identified herein above. Still further enbodi nents of the present
i nvention provide nethods for treating a patient suffering froman

| nf | anmmat oAlterAtivE embodiBentynioyieripat terdrotzor ansrgonisisemanke é‘gé@!ﬁdof (a)

adm ni sterin tolerizi S f a protein-based type 1 interferon

ant agoni st %ﬁ@%ﬁﬁ%dﬂﬁﬁ%&g&’%gg%ﬂ%ﬁl&peuti cally effective dose of said
protei n-based type 1 pnhfNig debapdsiAgen bl Iy%nmlamrrg%/g 5@9@ fdi ment s of
t hese nmethods, the interféelr?on ag%t aggni st r?%y be 1an an i%od agﬂgi nst the
type 1 i nt éndlesivy more pegferably(HeRkAR)(.5 fndertphaficg bady incighpendlusing, end etilbn

anti bodi es include chineric, rimatized, humani zed, de-ininmuni zed and

25 ar |
human ant i BeIF eEcterabh betwegh ik f B/ kgninclusIveENXRUER Cebdl pabodimentide t hose

that bind to . .ENARI [ far, ex l,e, the murine nonoclonal antibody
desi gnat ed ]%%@]’Z: r%e&?g?JéF%rggye])ﬁgﬁdﬁg‘%eggtg%dhumn vari ant designated CPI-1697.

Preferred ranges for Wheird &hSddimbme ofis réBf:nttiH\%nHBﬂ%ﬁxitpl'byﬂ?gE;ﬁétew pe 1 30
interferon antagoni st are between 10 ngy/ kg body weight to 50 ny/ kg body

wei ght, i motagenivis, thiosing fefjeency dnaydege thefremget dfoncoparday tmgnatgee ar e )
bet ween 20 ng/kg hody 6 WO 2 04{ 093%%8 PCTI U82004/01%651 wei ght and 40

mo/ kg body MRHEClUpINE MefeRseiersbiy, ! the Fanep PEFERT BY WaeK e 8V Fwe pgeks,
tolerizing; r gt A 14 US| Wthin

t hese t d;r é‘gcgﬁﬁfe? arﬁggﬁ%e\ﬁ%ggpfeﬁgﬁﬂgéﬁéﬁg% cﬁpﬁ%ypée}t\?}eeg{e i életblg%é{e@%’:‘l[ﬁe anti-type
1 interf er QAtacsnipl AE babbsedad approsibekaydibe tn Ve haldigeifgioddd ztd%gﬂeﬁe mg/ kg body
5 weight, inclusive. More preferred therapeutically effective doses are in
the range ¢kp@uee. to 5 ng/ kg body weight, inclusive. Still nore preferred
therapeutically effective d%?es e _range of .0

we gt i nerust ve, | witR SigeoRdient ok B8 arflin nta B Bedniihe "0
he. & ol or | S B L v by 1 ep e s ot 10
route aks t legamplepan riimgnaioppresfve e aaibinflarhsatofyes siopud,ian doses are
adm ni ster E1{\1§im1unomodulatory agent, a cytokine, and a TNF antagonist such as those identified
herein above.
Still further embodiments of the present invention provide methods for
treating a patient suffermg 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 primatized, humanized, de-immunized and human antibodies. Certain preferred anti-
IFNAR antibodies include those that bind to IFNARI1 such as, for example, the murine
monoclonal antibody designated 64G12 and/or the engineered human variant designated
CPI-1697.
Preferred ranges for the tolerizing dose of the protein-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



i ntravenously, intranmuscul arly, or subcutaneously. BRI EF DESCRI PTI ON OF THE
DRAW NGS Figures | A-I1 D and 2A-2D are graphs showi ng the effect of CPI-1697
on body V\W{gﬁhﬁoﬁgoslls[} afflicted CIT. Figures | A-1D show results for Phase
| studies. 'gures 2A-2D show results for Phase || stBHTAS2008R268Nnt body
wei ght change of each aninmal was calculated using its body wei ght on Day O,
the dosing initiation day as the baseline. Percent individual and group
mean body weiigiitnd h@ngdss g vopigiupinctesive. bdidy monepmgftrsdofingasifen the ng ani mal s
were plotted. Statistical analyse one way ANOVA). re perfornmed for all
time poi nt $o¥dFng H%Sﬁﬁf%ﬁ?%%%a@ém&&g&f%wg%g ANCIGIVEAs ek 55 of 20 Phase |
study, treated ani mahg: L.SL€ i.gaL tl -p‘}qﬁy I: nges
.conmpared with the coﬁlrﬂgﬁ?le%%%k%%&ﬂx roe\?\’g’gtrﬂléff)ﬂreg@é%ml eef%g{slﬁ%osgcgzﬁedul es.

“Fi gures 3A-3R-tard ihierfbRmiik praferabRadaiawkied it iR refdeadto. plo RngA836den
di arrhea scores of 113D-afflicted CIT. Figures 3A-3D show results for Phase

-1 studi 5. wdiglgundysiga- Rorsprofericd sudrarsufionllyRiEsievd dosst adiie he ridgsidf Y. Zaver age
di arrhea scores 25 (aver.age. of five week days) of surviving.ani mal were
plotted fortotsﬁ%g/%%m%o‘f’elgﬁdmf ’iﬁegtlﬁ\g“roéﬁb’?. eréd&{}?}'a%g ab%gﬁﬁ’%‘}wgs‘éﬁeége
diarrhea s : - di &F: e, change with
Week -1, r%ﬂ@%@ggg&{%%%g{%§ |dr?r?}tqn:;b é@? ’gﬁk%lgwg 'hg‘hgg@g{t?‘%gﬁ‘% were al so

plotted. Arghihodinicdpy, exabseylient dasipegtic dhreduieses nkdydhy iashdbmbldratiderbft- 6D ar e
graphs showi ng the effect of CPI-1697 on 30 activi t%‘éscor es of
| BD- af f | i ctieanubston asitgtobsizBig-dope anbay meshd administer@haghe|sage gadidsrent Fi gur es

6A- 6D I f.or. .Ph I t udi Acti vi T ti
neutr ophl1 S S60 858008 eesFubuB etk bt FRF IR R er age o
three bi opsySRARIsES IntRnuSsMY P SuRNiaAB usMer € plotted for the control and

treated groups. G oup nean activity scores "and percent group nean weekly
activity score change with Week -1 for Phase | and Wek -2 for Phase IT,

before the dosing initi@REAEANETRRSEE TEE MEASVINGP plotted. Arrows
represent the dosing 5 schedules. Figures 7A-7D and 8A-SD are graphs show ng

the effect of CPI-16Fwes 1AHlbmiddA-YDsrogephoshomiy ticfdffect fdCXITIBI7 Bagur es
T D o PR Sk ESie S AVES SR DL RS T
changes; 4 0 gL 9B FBWABANR W PHBCTIURKRY. PeREn@ods WaRkiR BMberbahat i ons
animal was calculated using its body weight on Day 0, the dosing initiation day as the
baseline. Percent individual and group mean body weight changes and group mean body
weights of surviving animals were plotted. Statistical analyses (one way ANOVA) were
performed for all time points for the treated and control groups. **: At Week 55 of
20 Phase I study, treated animals 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-afflicted CTT. Figures 3A-3D show results for Phase I studies.
Figures 4A-4D show results for Phase II studies. 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
diarrhea score change with Week —1, right before the dosing initiation as the baseline,
were also plotted. Arrows 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 SA-5D show results for Phase I studies.

Figures 6 A-6D show results for Phase II studies. Activity scores representing neutrophil



10 in glandul ar structures (average of three biopsy sanples) of surviving
animal were plotted for the control and treated groups. G oup nean activity
scores andwpeneentsgr oup nean weekly chronicity score chapgRaibie¥gek -1
for Phase | and Week -2 for Phase |If, before the dosing initiation as the
baseline, were also plotted. Arrows represent the dosing schedules. 15

Fi gures 9A498).aneh ta(?f&a%ggﬁ&geﬁeftﬂhgs?gﬁrn@%%fgﬁrﬁ%ﬁ% %ﬁiﬁrﬁ%eg{]%l%éd ¥ on

hyper pl asi a scores Igures 9A-9D wresults for
Phase | stcuflirelsandFtegied @soups Ofrdfilmenhumtivite sdvrdssanfl percehtageup ineah undeidls.
Hyper pl asi'a scores representing abnormal increase_in nmucosal tissue

t hi ckness, #FHENWORchergs with Wepka1 fonblase { and Bieek -3 Sordhags By befaredhe t hr ee

bi opsy sanpj .of._surviyi i tie rol and
treated g?@ﬁ%@é lﬁ%%%nasrrg %Q‘%gﬁlﬁ]'%\ii ye é@% ggg(gn‘éﬁgg%gé ﬁ%gﬁéﬁ(}ggg%gén weekl y
hyper pl asi acixaRie. change with Wek -1 for Phase | and Wek -2 for Phase I1,

before the dosing initiation as the baseline, were also plotted. Arrows
represent the dosi ndFigwhedid’EsandsAn§Peye E@Mﬁ%m&thgﬁﬁgh@fﬁﬁivﬁﬁf?@ ogler um
CPI - 1697 dr .evel s of i.ndi vi | _.ani { n. Phase | fgure 11A) and
Phase 11 (ihgmat ey of e Elcle g e B Tyt e R R b e Sty
relative P Je - ; | L

(Fi qur e 12 e B o R for BB oHR G CLEBNEE, 0 e rQuith3stenl

showi ng norofpkimiadni dingddRlto dxpoéssinomphbleelisclodinglase bl srypfs andditeradunas

animals_in the Phase Il study. Iql;gARl expression levels on B cells 30 of
i ndi vi dihl B glandniar siruchues @r@ags Hghiss sy sevries) of BV IRsianipal Weenean | FNARL

i oSG0 U8B IR 00 P60 DESURR KUV E PRy b

S renalne ative n control” ani mal's

2004/ 093908nFa W ddBR0MIIdiB6Rbre dHaggy ©ih Wbk 14 Bof B 1 ard\B&el - 2)foisiione t he

am no acid sequences of the heavy chain (H3) (Fi glure 14A) (SEQ ID NO 1) and
| i ght chai AL brfore fhridgsing imtigjon gsdfrpasglingowzye also platied ueAWs sepregent theFNAR- |
anti body CP] -.1697. Tpe CDRs are 5 underlined. DETAILED DESCRI PTI ON OF THE

| NVENTI ON 9828565 nvention is directed generally to conpositions and

tDi hgle ; . gﬁf;(ellisg) t her apetifives ORIMOSARN f0o-10herd &8s Bokidfthd BfttamrapegyBovel
on hyperplasia scores of IBD-afflicted CTT. Figures 9A-9D show results for Phase 1
studies, Figures 10A-10D show results for Phase II studies. Hyperplasia scores
representing abnormal increase in mucosal tissue thickness, including cellular and
interstitial tissue (average of three biopsy samples) of surviving animal were plotted for
20 the controt and treated 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 baseling, were also plotted. Arrows represent the
dosing schedules.
Figures 11A-11B are graphs showing serum CPI-1697 drug levels of
25 individual amimals in Phase I (Figure 11A) and Phase Il (Figure 11B) studies.
Figures 12A-12B are bar graphs showing relative PAHA response levels
of CPI-1697 treated animals in Phase I (Figure 12A) and Phase II (Figure 12B) studies.
Figure 13 is a graph showing normalized IFNAR1 expression levels on B
cells of individual animals in the Phase I study. [FNARI expression levels on B cells
30  ofindividual animals at various time-points were normalized by the mean IFNAR]
levels of the control animals at each time-point with the assumption that IFNAR1 levels

remained relatively stable on control animals.



particularly Celiac disease, Crohn's disease, and ulcerative colitis. As
described fu Cher 10 below, illustrative conpositions of the present

i nvention {VI&CJ Pl f3dogPe | interferon antagonists, particul arIX anti - | FNAR
ant i bodi es, Yoe | interferon antibodies and/or anfFYERZ8FARSHg
fragnents thereof as well as polypeptides and snal | rml ecul es that function
as type | interferon antagonists. Wthout wishing to be limted to any
particular theory of operation, exenplary inventive antagonists may

interfere and/ or COMRQL Gre 4& 148 EEQE}:BCN@ rb%o@rntﬂé 9151111\8' atcﬂl sequences of

i nterferon-nedi ated sign %Mtrans uctlon E % erably rnterteron

ant agoni st shohedvipehgin €HEN(Figury eHd) (FEQEY NG 1) @ﬂ@hgﬁt chamc(Kn}a(Pﬁgd:e flgB) n
.circulation_ _and, as a consequence thereof, are effective in _achieving a

‘prol onged t ﬁEQai@eN@i%) of tleeshysrrnezed pa-AONARF bantiady K did§97 nThe GORames body

hal f-11ives a Iugg for exanple, construction of fusion proteins such as
- nununogﬁeoﬁlﬂ} PMES £ usi ons or conjugation to 20 pol yet hyl ene gl ycol

‘(PEGyl ation). The present invention further provides therapeutic nethods of
use which nethods enploy one or nore type | interferon antagonist, as

i ndi cated above, in th Eﬁ%%&f@, fﬁ? ds provi de
| ong-term response to S%Eﬁ" ype ei&% an agom@ Addi tional ly,
provi ded herein are thgrReettinterhiodisectdd gbﬁeraaﬁtd\t@ﬁ@smoﬂemd/%&u@é one or
nore type | interferon antagonist is enployed in a tolerizin regi men, that

prevent s aruflmragentic metheds &n therentioented hoitanamatory Heweldaisegse BTV, pr ot ei n,
which tolerizin e is fallowed b eut i ractlce
of the predet “?%{Y(ghiaBHlWﬁe* BB foaimrad SRFRRFEboity 335%“3 T A ro t he
cont r ar g %Wriﬁﬁ oS bf e ?és%ﬂtymvéﬂmﬁ'?ﬂél ﬁnf@rféfd?xb' ol ogy,
mol ecul ar bi ol ogy an reco I nant techni ques wt e skill 9 WD 2
004 /093 9&n&gBﬁIEstMﬁ&ﬂmmﬂﬁBmNAIhemﬂmdmsmﬂywéIwhenfdmxammbdé&e andieﬂ bel ow

for the purpose of illustration. Such techm@;}ues are explained fully in the
i t erat ur e.an8gen biadigs fragments danecofas wall as palveertides andsuali mgleciles BWbr at or v

Vanual ( toas it medtoN B Segiv ign YRoR 3 i oy ptiahE L0
ed.); O i gansyeebpaiiony ek Wntif@bitagdibts md %f% ferblasd/6 dondi¥et
Hybil di zagl on (B. 4 Ha#.e%g @%ﬁa@]ﬁ i tr:s e%% tSlIng) érTerranscrl ptnﬂlfygn&glr%

Transl| ati orhgaBd bﬂﬁnwndftgmﬂﬂn@g’ﬁm-mghs’wd s@gmansdxmhnal Pérblgdipak e (R
I(:;_SZQ;] ?y mtei‘fer gsan)ta;gnrl?lg{s o?tﬁe presen tai%%ejﬁ%ln have h c?ngtrg wl\i/fglh%ﬁlhfe n c1rcupat10g
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 invention further provides therapeutic methods of use which
methods employ one or more type I interferon antagonist, as indicated above, in the
treatment of IBD. Exemplary methods provide long-term response to the type I
interferon antagonist. Additionally, provided herein are therapeutic 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 iminune response to the therapeutic protein,

which tolerizing regimen is followed by a therapeutic regimen.

The practice of the present invention will employ, unless indicated
specifically to the contrary, conventional methods of virology, immunology,

30 microbiology, molecular biology and recombinant DNA techniques within the skill of



Al'l publications, patents and patent applications cited herein, whether 10
supra or infra, are hereby incorporated by reference in their entirety. As .
used in thws) mpeeizbiscati on and the appended cl ai ns, the sichauwhadohiasps "a, "
"an" and "the" include plural references unless the content clearly dictates
ot herw se. Antibody Type 1 Interferon Antagonists 15 As noted above, the
present invention is directed generally to _ conpositions conprising

ant agoni st sheprtymaey af Which aredeserabed belpwy for the numegsg piliustatioreShells of use

t hat | ch. COMPQSH i h t | t Bovel
Di Seaggp ( ?ﬁﬁ%&gapuaeg%%géb§@&%@%$?%%%§egsg%%iﬁ‘{ggaéﬂbgg)os%%E% , R/fa(%(%fui)ﬁwce:er ative
colitis. Wiohing: AardbatdosMesiarentTagion Nesgyr WEAMts b SMbicRlar CYdengt

i nterferon antagonists 20 i nclude anti -1 FNAR ant i bodi es and/ or fragnents
t her eof t hah Lisberdtory Manng@ 982), PN Cleming: A BreetabAppredch, vet.didy IdDock t he

binding of its ligand. (i.e, interferon_alpha, interteron beta or interferon
omega) . A t&oNeh P%il (311%}?““&@8?15‘? gﬁ%‘?sbs,m?ﬁ%@ §d. %g};ﬁ}c&ﬁc gﬁ%ﬂfﬂdﬁa@oﬁay be
anti-type j [ i bogli n bind to a
type 1 int é(rgf ga glﬁ?g%"(lgr%%ﬂnsf g‘%@?gfﬁ\?’ gfa%%%ﬁﬂ t?’%@??;%‘%{r%%ég?% %&ﬁ%snﬁt}egr?f eron
onega) and Wieiebadsil108X); iAmsmbi O¢li Oghid (R Fredhsicy,@A¢RDOB); Perbak A PEMNAR] -

Ant i body-nmedi ated inhibition of |ligand binding may occur through

conpet i ti veGuideotn ModgsolarGloring(19346onpetitive inhibition. Alternatively, .
ant i body- based ant agopj,sts..nay act b reventing intracellul.ar signaling
through the type | i‘ﬁhé’r"‘gg?%ﬁnﬁé’@@ﬁ%@gd p?‘ﬁﬁrs"f’ppﬁf‘ﬂﬂoﬂﬁlg 'etrﬁlf‘nwﬁﬁgerscope of
the pregent  LAVERLEL Mrdh ' Iofated LBt deg ered, hunmani zed,

dei nunuirsl(?zesgb%n(g %%?r’arrl@aﬁﬂeﬁiﬂéls\&lg aendl%la)rﬁ%%l&-typﬁe Ige}lﬁlfegr?f eron anti bodi es
and/ or anti gen- bi ndi ngs tiseaigineint spdcifentai andltht appemded elgin, del shrgethr 3@ndNO
2004/ 093908:' Iﬁ(gT/“USZ 0 0“4_/0 1 2651 further herein, inventive antibodies
enconpass p@'t'Penand Yhe'iiapinde nivepl sofeigaeas ey ts contentgigarkyrdigtales f or egoi ng
ant i bodi es. er}wasréti body, or antigen-binding fragnent thereof, is said to
"specifi cal bicnd, " i nmmunogi cal Iy bind,” and/or is "inmmunol ogically
reactive" to a type 1 interferon 5 receptor if it reacts at a detectable

level (withing & X AR Eron Atk A assay) to |FNAR or to a type 1
interferon,%"%&?}’?l’vﬁ_&ghe Interferon receptor, interferon-y or to any

ot her ptotein. As noted above, the present invention is directed generally to

compositions comprising antagonists of type 1 interferons as well as therapeutic
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 thereof that bind to a type 1 interferon
receptor and thereby block the binding of its ligand (i.e. interferon alpha, interferon beta
or interferon omega). Alternatively 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  toiis receptor (i.e. IFNAR). Antibody-mediated inhibition of ligand binding may occur
through competitive, non-competitive or uncompetitive inhibition. Alternatively,
antibody-based antagonists may act by preventing intracellular signaling through the
type 1 interferon receptor.

Thus, included within the scope of the present invention are chimeric,
30 primatized, veneered, humanized, deimmunized and human anti-IFNAR and anti-type 1

interferon antibodies and/or antigen-binding fragments thereof. Thus, and as disclosed

10



"I mmunol ogi cal binding," as used herein, generally refers to the non-
covalent interactions of the type that occurs between an anti body, or
fragment t &y amfnezogk0 and the type | interferon or recep ich the
anti body is spec?f?c The strength, or affinity, of |nnukgﬁgég@éﬁﬂ%?%dlng
interactions can be expressed in terns of the dissociation constant (Kd) of

he i ' wh K ffi
| mmunol ogi catr B et gt 3R enBuh 8B BT, BuBhE B Ehrodutiiiin 11 ca

usi ng met hogls, opehd fokpeWp dnfibédigs. art. One such net hod entails neasuring the
rates of 15 antigen-binding site/antigen conplex formation and di ssoci ati on,
wherein those rates ﬁnp@tﬂwd@mrtah‘iégmbmémgrfmgnmntthmwf hesadregispecifiaily ner s,

-the affinit ,“thelnt nd “on metrjc ara, ters that euaIIy
influence. t HB%s STESROBGHY bifd Gl s PRI IBE RS Brf B LIRSt Ant

(Ko") ang tReenigififith@fcf ﬁ%’ﬁ%&@t@Ble 16891 kAR BEaRk SIRINGA iy {ion
.of the concentrations and the actual rates of AsSoCation and dissochati on.
The 20 rati or tofa tief ¥ intdkfetore batiice so e aypeel ihatfeoom refepadr] inpafeasret or 1 anpt rel at ed
to affinity, and is thus equal to the dissociation constant Kd. See,
general |y, pshGh REeteny al ., Annual Rev. Biochem 59:439-473 (1990). An
“antigen-binding site " or "binding portion” of an antibody refers to the
part of the i mmunogl oﬂndmumomgioabbulnémgha!s upett hdreinpganemily mefarstte gemobt ndi ng.
The 25 anti gen_ bi ndi n%g[sllt IS fogz1 % am no amﬂ?rem%yes of the
N-terninal GRiRIeRbINETRo the BiPs LAt Spotrh Retiygen, i iotfofly. 5 dragmght therepf )
chai ns hr gi heavy
and i gﬁ;& Itﬁ%%@%é 1re %ﬂﬁ%ﬁ%ﬁfq‘i%@%?ﬁ% dé/h?SF}éc{igcnsl‘i’1 Ia\/\}g‘g')ﬁoﬂrl i

i nter posed aﬁhmmflmuﬁomgnsﬂmﬁﬁg interaktiong cai beé:qh&aed(ﬁpneﬁnwthe fr arrewor K
regions,” or "FRs". Thus the term"FR" refers to am no acid sequences 30
which are nézsmcwﬁlpycwm%épm@nn@mhwvd@ém atsmaﬁyrpTéﬂparﬁsam égfeé‘@rons in

B T e

hyper vari abl,gnd feinedswel kdoweAM¥e ﬁHaOﬁe ahéh GbHBa eLdils ﬁbﬁsﬁtﬁﬁe hexa@eh ot her
in three di nensional space to forman antigen-binding surf ace. The anti gen-

bi ndi ng 1§ ur miigen-bindogrieant gianytier foeatidr gel-dssoentonrdierguitioacatal  abound
antigen, and the three hypervarjable re |ons of ea%ﬁh of Lhe heavy and |ight
chains are f@FRd PR Hhecanesniations Hh GRS PARCEether of Petptgprdion gd

(oS A Wg%n%ﬁ%mhae&&ﬁg%ﬁﬂwﬂe&&e% At ok SO Bgs known

the "on rate constant" (K,,) and the "off rate constant” (K.¢) can be determined by
calculation of the concentrations and the actual rates of association and dissociation. The

20 ratio of Kz /Kop enables cancellation of all parameters not related to affinity, and is thus
equal to the dissociation constant Ky4. See, generally, Davies et al., Annual Rev.
Biochem. 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 known as
"framework regions,” or "FRs". Thus the term "FR" refers to amino acid sequences

30  which are naturally found between and adjacent to hypervariable regions in

immunoglobulins. In an antibody molecule, the three hypervariable regions of a light

11



those of ordinary skill in the art. See, e.g., Harlow and Lane, Anti bodi es:
A Laborato&y Manual , Cold Spring Harbor Laboratory (1988). In general,

ant i bodi esWEOMHE3MBoduced by cell cul ture techni ques, POTIUsddIA@IEHE
generation of nonoclonal antibodies as 10 described herein, or via
transfection of antibody genes into suitable bacterial or manmmalian cel
hosts, in r . r ] f L I nti bodies. In
one techni (;.clrt} g’,ﬁ agﬁ %fea#me%\g{&’é%g%%%g? }Oe%? 0213 %g Jill ggav% Cih%lﬁ (e{;? e 'rS}gof]s QErI éeglg%‘feotlp 63(?11 portion
thereof i sthdhif ibdd Jinle$iOhd] @fladed Gorabih Dtigen-bindRg\sarfaed Thefanfiperal s (e. g.,
mce, rats, rabbits, sheep, hansters, goats or transgenic mce wth human
ant i body réﬁmﬁngﬂnﬁ&?b(@Bﬂﬂmn@ﬁﬁaﬁbﬁ@ﬁhﬁeﬂhammhm@h%@gmenﬁybomnbmﬂsﬁnpelIs or

cell extracts containing receptor, _extracellular domaips of the receptor
gnat ur al ?ranfﬁ erbém?@?n%(f%%ﬁmaﬁ S3ohit e hepgs tf ﬁj_a%/lnﬁéfeéf]%&‘iegé‘g i f

ype i I 0 e Q@ an Ir.iner protein, suc as bovi ne
serum aI%u%SnE%ﬂr?ﬂﬁ%lgﬁgﬁ%’ %tén@é%ﬂgg%%@’aﬁ?né%ﬁﬁ]—b. The i nmunogen is injected

into the ani mal host Apibeties ablybcaegaradivydnl of a variader exhhigac iseheddl e 20
i ncorporating one or nore booster inmunizations, and the animals are bled.

peri odi cal Ithose of prdimary akilldn theeapt. beecas.r Hedowand himd Aptibodies nd debarditeryant s
such as compl et i.nc | e Freund' s..adj uvant,. Pol ycl on ant.i bodi es
specific f “’f’“ﬁ‘z’ c?@%épling ﬁrf{%rof i«?‘b%a’mﬁe@%@os}' ﬁ%{gﬁf&{lh@ﬁgﬁéeﬁﬁﬁ ?B’_Efi’dP‘Feglm such
ant i sera by doffon @ iRk iiquad, idMdis e ATRIRASAAMOc|SE M intRfs s Nt er feron
receptor i nogeni ¢ regions coupled to a 25 suitable solid support.

Monocl oial desdribed tieei, spewitfansfeéiton of anlibalyl gened iatof miitablebacteptioor may be

prepared, for exanple, using the technique of Kohler and MIstein, Nature
256( 5517) : 498nmaliapgrihhostsnig qrdgste oo frrdhe prodestion ofrecombinant gadkodigst hods

i | th .ati . i | ; | !
ot § bodi s TheDF BERES 38 i8in BRI doblorts e ool (iR ERRARLES! oMU PANF ilor
gangl i osi dgs pfitidINtiffeERd Into e Bf £eide JaliBgof MRBals K 206 raté, Qfbreampl e, from

spl een cells obtained froman animal imunized as 12 WO 2004/ 093908
PCT/ US2004/s08@6 bamsteks sgaisgdrasbgenic mith avityhusen atibody tgperteinesh i mortal i zed

by, for_ exanple,. fusion with a el oma cel]l fusion partner, preferably one
Chat | <15y rbsreitels 18 TP ah Ay Eambiie onds of SR PAPROE GoRRT ISP Gechni ques
maybe enpl %&Ergceﬂﬁféf d%g‘iﬁpg?thetr%ﬁﬁﬂl feftlral rlaé)mlﬁﬁléaltmﬁlsgﬁ%cﬁ"%ﬁngay be

conbined with a nonionic detergent for a few mnutes and 5 then plated at
| ow densi t yegidns me} Betlicvied dfespaimttéritrorstepguot is jdihel ©raomtrtiegfroteyh sich

as bovine serum albumin or keyhole limpet hemocyanin (KILH). The immunogen is
injected into the animal host, preferably according to a predetermined schedule

20  incorporating one or more booster immunizations, and the animals are bled periodically.
Immunization may be carried out with one or more adj uvant.s such as complete and
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  suitable solid support.

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 lines 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

12



cells, but not nyeloma cells. A preferred selection technique uses FIAT
(hypoxant hi ne, am nopterin, thymdine) selection. After a sufficient tineg,

usual |y at:\gﬁtm&(@ggog weeks, colonies of hybrids are obsFéﬁ%g@Pﬁ%iQ%dieng

colonies are selected and their culture supernatants tes

activity against a type | interferon receptor. Hybridomas 10 having hi gh
reactivity and specificity are preferred. Mnocl onal antibodies may be
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chromat ography,” gel filtration, precipitation, an extraction. Anti-type 1
- i nt er f er’on thaceptedrat ey ddnsitysed sélectivh engulinm that atpports treogewsh efihvbnfl or

.exanmpl e, an affinity chromatopgraphy step. A nunber of therapeuticall usef ul
ol reném es &F@s,pbﬁbmynlwq?m@C%l}%? %ﬁﬁéﬁmdé&emﬁ%@w%@%@mw @Z es that
- bl L ) . . . ti bod
oreon . uhofth hirhidhe) TIUAGH AL, SUIRAP e RIARES AP 1 8 2 SN T DOCY

nol ecul es toaloni®ldd hSBNE&T @b obdcAGAE Birglc Eolonied arokeledted itbtheirablturkr agment s)
each conprise a coval ent heterodi ner that includes an intact

ant i gen- bi rdbergatentsdesterier biading peti Epeemst stvabll entederopeeseptorgByhndwnad es to
provi de, several fragnents, including 25 the "Fab 2 " fragnment which

conpr i sb@ é’@f’ﬂlgapﬁ%}?%@?E‘ny’r?&fiﬁ%ﬁcg??tg%?e%‘?%mﬁ}“ fragnent can be produced by
preferential proteol Vi o ShaR%anede ny beSMIatBd HoRANhE RERrAEERSHRSWIGS O

I gA i mmunogl obulin nolecule. F,,, Fab and Fab'2 fragnents are, however, nore
comonl y ddiybvidsma solegics.eboatiditivantarioes ehoiness keapbnemployébtoamhanciies Fv

fragnent includes a, non-coyal ent VH : VL heterodi met including an.
ant i gen- bi nd¢ldgush peinjgstien o e Prlbridoas pRIdmeGRLo %P%P@iﬁa\ﬁ@@%@ﬁmwﬁ and

ant | Rg st t _ ! - /
PCT) US3004 10108k Tttt ARlh: P huipddien e lnf et hideHed
69: 26591 2668c hLAE2Niride CYHSoE I CataminBite el BCIEmaVAEE@R 18 {986k band

Ehrlich et al. Biochem 19:4091-4096 (1980). A single chain F~ ("sF"'")
anti body i soaversivankaelinquep.sieltasghromitogigphe eshilionmredipiiationyaatessed from

SCSCAP AR AT R NEN T MO
for example, an affinity chromatography step.
A number of therapeutically useful molecules are known in the art which
20 comprise antigen-binding sites that are capable of exhibiting immunological binding
properties of an antibody molecule. The proteolytic enzyme papain preferentially cleaves
1gG molecules to yield several fragments, two of which (the "F,," fragments) each
comprise a covalent heterodimer that includes an intact antigen-binding site. The
enzyme pepsin is able to cleave IgG molecules to provide several fragments, including
25  the "Fp'" " fragment which comprises both antigen-binding sites. An "F," fragment can
be produced by preferential proteolytic cleavage of an IgM, and on rare occasions IgG or
IgA immunoglobulin molecule. Fy, Fa and Fuy'y fragments are, however, more
commonly derived using recombinant techniques known in the art. The F, fragment
includes a non-covalent Vy::Vy heterodimer including an antigen-binding site which

30 retains much of the antigen recognition and binding capabilities of the native antibody
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85(16):5879-5883 (1988). A nunber of nethods have been described to discern
chem cal structures for converting the naturally aggregated--but chemcally
-separ at edwo tdoghdzeend heavy anti-anti-type 1 interferon wEgegoerizssti body
chains froman antibody V region into an sF, nolecule which wll fold into
a three di rrensional structure 10 substantially simlar to the structure of

5. 132, 405, TRCHS PR af ala PPOE: R Aeids S BT Rs - 404378 Hohmat Setler o
a . Each obibdenAhoyRdlesty (1hes), sl BGHLPS: dSUAER 19.405 A0S 13k and @ 11 ght

chain CDR set, respectively 1 nterposed between eavy chaln an | i ght
chain FR set 15 whi chsipglewhdia I5{iNioh tntimdyliea ChRdemiydintted Ve Vi he spati al
relatlonshlp of the CDRs relative to each other. As used herein, the term

" CDR set " béneé}dsm@bWh@ 1§ pressethFparagens Ausien nglymgsy wrand \hewgvdlag i ght
hain V di ng,fromih t ch
Chase 1 cui SHETECRES Guheh i i g Sler BT, Prof RS K Ya St LRUL § A

antigen- b' Ra} 139 5879 %883 t‘ﬁfs@f OA%mﬂb@PJ»Mﬁ&ﬁo&'H&v% ARG 1§ 1aRgerg0 the CDR
set fromeach of a heavy and a light chain V region. Atype 1 interferon

ant agoni st chenmal giuegires i nghertEgRhe gauglly agq@ﬂbd——tﬂb@emaﬁﬁ@)ratesl—-r eferred
to herein_as a "nolecular recognition unit. ystal |, ographi c anal ysis of a

nunber of light angdipasn entirdel SRS ipRieksoNTaeePig n%@?ﬂh?@n%ﬁi%m anRatpdY aci d
resi dues of, it ];1?.515” x%éfe?ﬂ%\%;@ inltfgﬁl{%w %&%O&fﬂxgnﬁ Salwer ein the

nost extensi |gen contac eavy C a| Thus, the

ol ecul @y rs@mﬁiﬂiany inildRité thedlr@ctfd dTRiahNgerr BiBARASIE! Scd, olz. IS, BRI ficity
of an antigen-binding site. As used herein, the term "FR set" refers to the

f our flankiNog 209holaendl5, 131 4Umrte Bystohat alf, radd).$ RatODRD. 6046, 7TBR0set of a
heavy or Eg&t& n V region. Some FR residues nmay contact bound antigen;
however, F ‘?Igtg]:'i marily responsible for 30 folding the V region into the
anti gen-bi nding site pRAGEiebhgd- arestsﬁﬁed dl%@tﬁb@ﬁﬁ@ﬁldééiﬁ&%%hﬂﬁ%@ﬁ%l%tto the
CDRs. Wthin FRs, certain am no acid residues and certain”structur

2004/ 093908&1&@'&7])152&0?5566:216&3{ integabed tesweanes ey cldighhd/a GgixsdhaingtR sdtn t hi s
regard, all V region sequences contain an internal disulfide |oop of around

90 ami nid a@vtacmé@m!@égppwwh% Ry and geimasthe spahal rlgionshigiohthefgPB t e, the
CDRs are d'tran?éft%%aa% P{fx;PlAes‘%}sa&'Here@O@hg%Ht-éoﬂ*&étﬁ ReibR ml?emnge%“ gen- bi nding

surface. genera fecogni ze hér'e "are conserved structural
regi ons of hypervariable regions of a heavy or light chain V region. Proceeding from the N-

terminus of a heavy or light chain, these regions are denoted as "CDR1," "CDR2,” and
"CDR3" respectively. An antigen-binding site, therefore, mcludes six CDRs, comprising
20 the CDR set from each of a heavy and a light chain V region. A type 1 interferon
" antagonist comprising a single CDR, (e.g., a CDR1, CDR2 or CDR3) is referred to
herein as a "molecnlar 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 primanly
responsible 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 hieavy or light chain V region. Some
FR residues may contact bound antigen; however, FRs 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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5 FRs which influence the fol ded shape of the CDR | oops into certain
"canonical" structures--regardless of the precise CDOR amno acid sequence

Further, cgotmRbfokfgs residues are known to participate i oy
i nterdomain contacts which stabilize the interaction ofp?ﬂggzé)ﬁ?%ﬁg gy heavy

and light chains. A nunber of "hunmani zed" anti body nol ecul es conprising an
antigen- 10 binding site derived froma non-human i nmmunogl obulin have been
descri bed, featutesdicrugry blg’tﬂy‘rﬁ@u‘swdﬁdnﬂngrdgh@i, ell ¥sweioh atagnomsvohtamean V- r egi ons

fused to hu n do W nt er ure 349: 293- 299
(1961) - °LonttmepSRRIrAR Togsr ERof 90 i aidet,ih the Soeeiondolions) .  Shaw
et al.

. 47:3577- 358531%‘k{Hi 8 31% %ﬁéﬁ‘ﬁﬁ%"%ﬁggéﬂ’é‘? I&rﬁﬁig&‘ﬁmhu%agﬁ%gupp%?‘u ng FR
“prior to fushding wrfade.dnisagepealy rabgnifudibn taéﬂe iabroghn s oab itaRturaldesiBhdof

(R echmann et al. Nature 332:323-327 988); Verhoeyen et al. Sci ence
© 239: 15345 1836 Wlllglsgl)ﬂueawhgéﬂégd grpapl thN&dﬁ @oagmt%@aezﬁm(lqrg%j) and

‘rodent CDRs orted b conbi.n eneered rodent FRs ean Pat ent
bl 1 cat | orf e RSk REuet of AR BT dmiSRSY SEu AR Mtie S ctriin

mol ecul es FEQIER IR © l%ﬁzdﬁeﬂé i 1%8- dé@%ﬁﬂlﬁférddﬁﬂﬂﬁ@&rﬁ%é?@hmh%%ﬁﬁée toward
non- human anti human anti body 'nolecules which limts the duration and

ef fecti venetheumeflacttimaro&frlﬂmlantrbodphéavgand hgiﬂ cbfiins.t hose noieties in human
recipients. As used herein, the terns "veneered FRs" and, 'reconbinantly
veneered FRs" refer 4 BUPRE Yehpmanized @@E‘P%b’éﬁ%lﬁ?m%‘%‘coﬁmmgﬁa&@@%@?om e.g.,

a rodent h%\{&{n Elté de%%d ﬁ%fn &H@k Runfead HGh Sl éla’MuhH PR s éﬁéaqﬂﬁﬁdxhghorder

to provide a Xe ecul' e conp an ant gen- b I'ndi ng si

retains SUQﬁlhﬁdﬁthb@lﬁdvmgﬁihblrQﬁsobh&dﬁﬁhlh\aﬁlaﬁﬁf—régﬁdlﬁIfﬁl@d% hin@htEsstadeneer i ng
techni ques are based on the understanding that the |igand binding

char act er i stampgnsdiWinter and WMM@Q%?Q %@ 991 eﬁtmgll@d?t pk Pragr Ny by t he

o hi e e G ek PR sty AE WP LA RS RS aE o °
59: 439- 473 {4998 eiaueance@meg gﬁ%sbvnggpglgepg%éﬂ -Firhih CBRsRefRAGSERVed in a

humani zed -anti body oniy wherein the 15 WD 2004/ 093908 PCTIrUS2004/ 012651
CDR st r dift uresin shpygirting E‘Rq:rmta Brionwtith a}aaplprqmihtﬂhumchnhbedycommmr action

e T egt o bS] SRS, SLF SRS VLAY, IR et B veine
are readi | y,0069unkeE HARY. AmAGohdETVACNature 321:522-525¢1986)), and rodent CDRs
supported by recombinantly veneered rodent FRs (European Patent Publication No.
519,596, published Dec. 23, 1992). These "humanized" molecules are designed to
20  minimize unwanted immunological response toward non-human antibuman antibody
molecules which limits the duration and effectiveness of therapeutic applications of
those moieties in human recipients.
As used herein, the terms "veneered FRs" and "recombinantly veneered
FRs" refer to the selective replacement of FR residues from, e.g., a rodent heavy or Tight
25 chain V region, with human 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 refative disposition of the heavy and light chain CDR sets within the
30 antigen-binding surface. Davies et al. Ann. Rev. Biochem. 59:439-473 (1990). Thus,

antigen binding specificity can be preserved in a humanized antibody only wherein the
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system are selectively replaced with human residues to provide a hybrid

nol ecul e that 5 conprises either a weakly i mmunogenic, or substantially

non- i nmunoYehi8+BMer ed surface. The process of veneer ipng/rRkamniwse of the
avai |l abl e sequence data for human anti body vari abl e domai ns conpil ed by
Kabat et al., in Sequences of Proteins of Innunological Interest, 4th ed.,

U S. Dept Ser ranent. Brin

(O‘fl ce, 2989@{ gﬂu% uﬁgﬁg%arb%t adtglésf dtﬁ%I E‘{?% ?tlo&\ggggfabrleg Or%U S. and
foreign dat @@a«sl@gohbﬁhimmeé Sir€fuflg hﬂ&nﬁﬁlﬁecp @h@ven&ﬂﬂgﬁt@&hrﬁ@iéﬁsédtéﬁdr' ties
of V region am no acids can be deduced fromthe known t hr ee- di nensi onal

structure fe@rg. salwenhacesitiiRissiines whidh aterraghbzrmlsouﬁttred day&h@ummmlegener al
steps in veneerin n tige b|nd| site. Initially, Rsof t he
vari abl e do%ieﬁsargﬁasﬁws Fﬁla?fg‘ Eh Rgnatirrietey o dies Y%mférr@b% wi t h
correspondi A 3;‘% t he
above- |dgnt| rgeigﬁ{réggg%ﬁlﬁ] e nost n\é‘?fo %gléﬁ"émﬂ W@ﬁ%@e@%&e&%@@% hen
conpar ed reﬁjrﬁu@ by residue to correspondi ng nmurine am no acids. The

residues in the nurine FR which differ fromthe human counterpart are
repl aced by the re5|"ﬂlﬁ‘aﬁ‘oﬁﬁségﬁmne?mglhékﬁlswlﬁ@ﬂfTﬂmlaé%liﬂblﬁsmqgem@d@tﬁfphant

t echni ques vveII Known i e 20.art d svmt is onl rried out
o h ol ot | B ADROR eisble T oo Py Kot eEedn SoeRy LR € o)
and care i spy ?ﬁﬁ&ﬁbﬁ@ﬂlﬁt@re&th@[hreﬁm(@@@g% o?ﬁe@lﬂiﬁlﬂiﬁﬁﬁﬂn s&ﬁﬁééét@ss whi ch may
have a significant-effect on the tertiary structure of V region donains,

such as1fr oGomnmgﬂlt;RrJnmg &ffice; M8 Pedpdatdsno thed{ abat ddtabasti androgiman acgestible
resul tant "veneered" murine antigen-binding sites are 25 thus_designed to

retain L he W ppblorgsen fl@tgbaﬁa%@othwl%gq@ia&p@&%@t apivPal acgesstplifics 9 Mo the
CDRs,
i naccetss?blr :e%og;éﬁﬁmﬂ 90%"31 d'a.fnlb%qib ceg"ﬂ: éﬁﬁne%o ?l]iljeé( d.B'H sFo%a ?t?dc\ltﬁeﬁ‘%rm (e.g.

resi |l eve 0] pa Icrpate 1n non-cova

el ect r ost at jymahdieHiRRAGBO &) fragifititA CIIerdat WR6 Relted\syeps il vhic@fihg ghai n

donmmi ns, and the residues fromconserved structural regions of the FRs
whi ch are bebiisyadigen-binding siechmitidily, the &Reoif tel varipbletdomaynsad agtantibadyr es of

ucl cot 1o, GRlf6ERELEIRRLCHT ORI ALY T 6o GOPE DR BoCH AR B argn:
oo . SRR A BSR4 1280 A BP0 19 1L
t he expr essiegivnofrertbapsnipsnit retidoaby asilidadiosespdndiaty mutindamnileids. The
residues in the murine FR which differ from the human counterpart are replaced by the
residues present in the human moiety using recombinant techniques well known in the
20 art. Residue switching is only carried out with moieties which are at least partially
exposed (solvent accessible), and care is exercised in the replacement of amino acid
residues which may have a significant effect on the tertiary structure of V region
domains, such as proline, glycine and charged amino acids.
In this manner, the resuitant "veneered" murine antigen-binding sites are
25  thus designed to retain the murine CDR residues, the residues substantially adjacent to
the CDRs, the residues identified as buried or mostly buried (solvent inaccessible), the
residues believed to participate in non-covalent (e.g., electrostatic and hydrophobic)
contacts between heavy and light chain domains, and the residues from conserved
structural regions of the FRs which are believed to influence the "canonical” tertiary

30  structures of the CDR loops. These design criteria are then used to prepare recombinant

nucieotide sequences which combine the CDRs of both the heavy and light chain of a
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antigen specificity of the murine antibody nol ecul e. The present invention
al so contenplates that it maybe desirable to 5 reduce the in vivo

i nununogenj,cy ny of the antibodi es prepared as out]ined above or by
net hods oth@#%%g@ﬁ%@ailable inthe art. One exenplary apptbReHB1263chi evi ng
ant i bodi es havi ng reduced i nununogenicity is the Delrrm unisation'

nmet hodol ogy provi ded by Biovation (Aberdeen, U K ). By this nethodol ogy,

human hel peﬁmiiIeC@Itigen-Bmﬂingmﬁs ith Atmeepidatfg FRICHGL essbehisebitd dhmgectequences
are identified and renoved from 10 therapeutic anti bodies in order to

m ni ni ze actimEeliancells dordhd expressionae resambinahlhysesn aptibedics whiheaxhithiethant i body

is adm ni stered in i:ﬁi@.vo. @ %{eferr%dg{nti bo of the inventionis a

humani zed AAEBELIMFCISIEPE A PPENCABINAY HACH._ 1697, This antibody is

conposed of a heavy chai : A Lixn-eferred to
&[khsé gges(eﬁtf 1BV &n@itn bRo %%mgﬁgﬁf@ tBat if hHbe & a’:ﬂilg t?

as Kl. The am no aci uences of the avy chai n "and K i ght chain
vari abl & r ggheeshamarshamunoneticiguiesy bd he(DE6Rdie2 Nepaid ancutlidd Sk | D

NG 2). The H3 heavy chain contains the CDR1L, CDR2 and CDR3 sequences from
the heavy athainethddstoterise pvislabletin therxarne exsmiplisy gpigagipior gehagtiegl ont o- a
consensus h i )munogl obuyl.i n heavy.chajn anmewor uenc wher eas the
oot cRaPRoen e R raRns s iy oG e iR en b RPGieBhe || ght
chain"of t d BeBRAY RO HoENAR 1 KNI PR GG Ao O hBhR Aol P oy Consensus
human i mmu o%‘frg%uwlﬁ%ﬁap%a ieght ’ cg)inn f ramewor sgeyguence.egﬁge (Q,I%ll1 1697
anti body f wplibgss thatebingeise B Caas T bidingsenshesitars ightified Qidhemoved from

anti body- based | FNAR-1 antagoni sts suitable for use in the 1invention are

descri bed itherapausic|aniippdigsdn eulepimainimize acivationend giffarediefion othelrenled 25
"Humani zed ti bodi.es . nterferon ha Receptor-1 (IFNAR-1)", Serial No.
60/ 465, 058,°_éﬁ1°’ Wgangwaﬂﬁﬁ?‘#‘ié&“ﬁ%?ﬁ’ﬁ%"({énti re contents of which are
expressly i ncor por atgJaeFlidiibuy GEs @0ERion SR hhmb- G MlifboayseiBobypent i de
Type 1 Interferon Antagonists 30 I'n addition to anti body-based type 1

i nt er f er on lentimgoOPE1 897. tThis gitbsénis compesiitdifarhearschagorferl tatie $3tapde 1

interferon _antagonists, and_conpositions thereof, 17 W 2004/.093908
PCT/ US2004/lh etpin redgraship 85 K- die apinagsidsegnences afihe M heavi ghain gad Kd o

XAl Sy CNORE L OITR IRl AL hORY il Bl 52 (SN0 Ua sk 2
NO:2). The H3 heavy chain contains the CDR1, CDR2 and CDR3 sequences from the
- heavy chain of the murine anti-I[FNAR-1 antibody 64(G12, grafted onto-a consensus
human immunoglobulin heavy chain framework sequence, whereas the K1 light chain
contains the CDR1, CDR2 and CDR3 sequences from the light chain 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 JFNAR-1 antagonists suitable for use in the
invention are described in detail in the co-owned U.S. patent application entitled
25 “Humanized Antibodies to Interferon Alpha Receptor-1 (IFNAR-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 Antagonists

30 In addition to antibody-based fype 1 interferon antagonists, the present

invention also contemplates type 1 interferon antagonists, and compositions thereof,
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In certain enbodi nents, conbinatorial libraries of potential small nolecule
ant agoni sts may be screened for an ability to bind to a type 1 interferon or

to 5 the wyweokodnsser feron receptor. Conventional ly, newGhedtheaz@ptities
wi th useful properties are generated by identifying a chem cal conpound
(called a "l ead conmpound”) wth sonme desirable property or activity, e.g.,
inhibiting activity, creating variants of the | ead conpound, and eval uating
t he proper t SOmBpIFIRE eRaQIIgors SIeH sedeapdasi sueh as, forqremplts thosy srapll mejaghles

t hroughput screenjin S),. et hods art | oyed, for such anal ysis. In
one preferr %&{ ’é'ﬁeﬁ}é?ﬂ‘? Wétﬁg“)dmgg?f]attﬁ?%ﬁb‘ﬁﬁﬁ‘%g &ylg'éfﬁ rﬁﬁpﬁ‘gﬁhﬁggNiAi{}ol ve
providing a library coidahii dish@irhditsl Lol libRets Bt h@bntdl shapeut i c
conpounds (candi date conpounds). Such "conbi natorial chemcal I|ibraries"
are then scrmegneld antagonisi noay eoceenssfoy an tbilitdertind 1o 4 typs @ ihtetferan yr penber s

(particular chem cal species or 15 subcl asses) that display a desired
char act efi stiedyrech infgrisyon rep@ptelo iy FRisoaHnavaer 3] satiligsanits esefid as

conventional "l ead conpounds' .or ..can thenselves be e swpotential or
cotual 1 8D PRrEES s Ry s b HARR Rt B R BTl Pect on o
di verse cheg CORRR YIS \ ' chemigifihe sk ISt '
bi ol ogi cal g%/n #g{sii s by con%?griﬁﬁ%% %rtglbrrﬁ%t%\gﬁz" Sg%ﬂ]éﬁl‘lﬁ%gal M%ﬁ?%?ﬂ% bl ocks™
such as r eagaiinss. offthe leed aspp@imdaand evehrating thel prapastyi aald actreaty efdhodeisarianty, such
as a polypeptide (e.qg., nmutein) library, is fornmed by - combining a set of
chenmi cal ~ bufrEpdgds)| g@re@ hagh theQnahpytRsrogaingdHiTR) Bipthogs wseémnimeed\ﬁchjsuch@p a

gi ven cg ounaﬁl lsength (i.e., the nunber of amno acids in a pol ypeptide
compoun g{p MY % %ns of cheni cal conpounds can be synthesized through such 25

conbi natorial m xing Efoxfégﬁéﬂeﬁad ebbditieRe hidhaRloughSea!stieenifs nithods davolked.
Chem  37(9):1233-1251 (1994). Preparation and screening of conbinatori al
cheni cal | i proaidimgsa libravye¢dntaiiang wharge niberenfpbtakial thetiapeutiseompoundsuch

[ Chrareq. ((CanflglsSRomd) i ReomiohS T itm el Torit B Erskltd £55 hoe.
pubi 1 cat 1 on Nt Va8 yas s LR hEnpe ol PR gt ne R o
93/ 202425, subBla¥asPHRU4ieNSPH Beded chiiaiod#tR1a2656ity. Thaclanpdunds tiuk gleagfisd ( PCT
Publt cat] Onca\gvge?v%/a?s%gg\}gnﬁogﬁqlzeoag icgnzlgglimrt]ig"s or( cUa'nStheIEggh}es%g'used as potential or
actual IBD therapeutics.
A combinatorial chemical library is a collection of diverse chemical
compounds generated by either chemical synthesis or biological synthesis by combining
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 a given compound length (i.e., the number of amino acids in a polypeptide
compound). Millions of chemical compounds can be synthesized through such
25 combinatorial mixing of chemical building blocks. Gallop et al., J. Med. Chem.
37(9):1233-1251 (1954).
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 to, peptide libraries (see, ¢.g., U.S. Patent No. 5,010,175, Furka, Pept. Prot.
30 Res. 37:487-493 (1991), Houghton 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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5,288,514), diversoners such as hydantoi ns, benzodi azepi nes and di pepti des
(Hobbs et al., Proc. Nat. Acad. Sci. USA 90:6909-6913 (1993)), vinylogous

pol ypeptld% d‘la @ a et al., J. Arer. Chem Soc. 114:6568 1992%#
nonpept i dal” pept i dom netics 5 with a Beta-D Q ucose scaffoEPHGOH6t schmann

et al., J. Arer. Chem Soc. 114:9217- 9218 (1992)), anal ogous organic
synt heses of small conpound libraries (Chen et al., J. Aner. Chem Soc.

116: 2661 ( 12840 bicbli §66ak PPORPEBlidaGhR: 0091 Sl%n%Mi@z fks P33 Pai( £993) ) ,
and/ or pepti dyl p?msrl)%&ﬁat es (Carr;gggB v.é(?tgg } (%emS%%Q 6%8111(%1994))

ISeg gener ?5 288, S?Br dll@nrsemeesl such 35 hydemonﬁme(ﬁﬁzemagsmdmlpdgudem &&%‘t@:s @E aci d
i rar|es e eptide nucleic aci i braries
_(see, Sl %SJC %&f e‘g‘fadS @E%%@g%@?b@ )%} YBYIgepwsol 3@@8“‘? ., Vaughn

ar E"oh’ydr B RSEITOARRY 0T T A395) ’ngcﬁ‘%dg%ﬁ%@%%?wz

-(1996) , andwith §BeBﬁDeGIucbl§a sc&ff&ﬁﬁ}cfiﬁl%)s@}nﬁdiﬂ b aBIJ AffegaTHetn. MRLEQUl@ i brari es
(see, e.g., benzodiazepines, Baum C&EN, Jan 18, page 33 (1993);

i sopr enoi ds921@ (829 Phtamatogas mmmmsm smaHicempbind iomaes (Shen et al., I,
nmet at hi azan

5, 525, 735 %%‘f@sﬁé’gwﬁgi?% &%@Pﬂg[ﬁ%’ of| fSEmn‘cJ?\i_ﬁ ng 3??5

or oparat 1 on o1 bR eR PPt F&%Pﬁ%t%ﬁ@aﬁi’ée%%? O A P e,

e.g., 357 NRG, gd@ftalVPGordsivant el Made Chda 37131801 894)) dueldicraci@ AbQyiepieq)y
Rai ni n, W)burn MA, 433A Applied Biosystens, Foster Cty, CA 9050 Plus,
MI1ipot@, %dS’@@fégﬁM\pOfm) peptislemugleiogeid likearasar{saconst UoS. Ratant A53H88D. al so

ot ot ed VITRSEEHERSS ek v Pt b bt Fh B e A % S A B S pea by
Takeda Cherﬂrﬁef‘CT/ﬂﬁ&%ﬁerzg% cérEqudﬁ@ ﬁtﬁneaéeel @RAiar W alTBSWerlc@ D41 §2EY St €1mB

utilizing robotic arns (Zynma I, Zymarlc Corporatlon Hopki nton, Mass.
Orea, Hew em;zreaa%a; md P@ Qat&hitﬁo CE3L858), amﬂsmhll oigane mdlecuimhbimties Syat heti c

o 1 cat dhé. BREoS G ABRe BB CSEN ki RESH A aa: ISEHRoN-S: PR t 1 on.
numer ous QD AR 08 el REARLE SR e ﬁﬁﬂﬁﬂews%&ﬁw 34y coyai | abl e

(see, e.qg., ceton Asi nex, Mpscow, ripos, Inc.,
St. Louis, gviolidhesBUM. PalehtiNos. 3F29032a0d 5,092 9948 nREihdUbQ0abolaEoU.S. Moscow,

RU, 3D Phar rmaceut i cal s, Exton, PA, Martek Biosciences, Colunbia, M,
~ Patent No. 5,506,337; benzodiazepines, U.S. Patent No. 5,288,514; and the like).

Devices for the preparation of combinatorial libraries are commercially
available (see, e.g., 357 MPS, 390 MPS, Advanced Chem Tech, Louisville KY,

20 Symphony, Rainin, Wobﬁm, MA, 433 A Applied Biosystems, Foster City, CA, 9050
Plus, Millipore, Bedford, MA).

A number of well known robotic systems have also been developed for
solution phase chemistries. These systems include autornated workstations like the
automated synthesis apparatus developed by Takeda Chemical Industries, LTD. (Osaka,

25 Japan) and many robotic systems ntilizing robotic arms (Zymate II, Zymark Corporation,
Hopkinton, Mass.; Orca, Hewlett-Packard, Palo Alto, Calif.), which mimic the mannal
synthetic operations performed by a chemist. The above devices, with appropriate
modification, are suitable for use with the present invention. In addition, numerous

combinatoria] libraries arc 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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etc.). For detection of interferon-receptor interactions, assays that detect
| FN- nmedi ated signal transduction maybe used such as | FN-nedi ated inhibition

of cell 5 mvohdofiessasg on in cultured human tunor cell |i n%TM&f/dﬁ&?l ly,
reporter gene assays may be used, for exanple, using reporter genes
expressed froman |IFN-sensitive gene pronoter. Lallemand et al., J.

Leukocyte Biol. 60:137-146 (1996). Suitable reporter genes include genes
encodi ng | uiofemgRdJ, i Phareeceuticalsribgen MA, Mauteki BiosdiencesidPolambias ¥y,
reporter gene_expression is dependent on IFN activity and the | FN ant agoni st
sel ectivel yetc- ‘0 inhibits I FN-stinul ated gene expression. Hi gh throughput

assays for " eval uat | ngedeidi6R SRR ANSRDGRor inRARLLEAL B aBLaier

properties of partic pol'ype s are wel ose 0 i in

the art. Sigkdigfel ¥ignBi thdistheb1ids HyDeaRed SRR TEN-rIeheedBhiiGombLeetl M | arly
wel |l  known. Thus, e.g., U S. Patent No. 5,559,410 discloses high throughput

screeni ng Ifohfritiodsn tolturpd bemamgimdy.csll likes ehdditionally, 586t838ndpseysasney hi gh
t hr oughput screenjn t hods for nucleic acid bindi (i.e., in arrays),
whi Lo U S BarIoN T e 95290 SN AoNS CRRF et o Sk Seisiih SERF oughiut

met hods of [ ' ' kRdi I digfi ' :
t hr oughput @%ﬁ@%‘i Eg”éé’gésﬁdeértrg@? gg@%dﬁgfé%?lgpggwg\? gi(Pa%?'eS%fé%E? regblg& Zymar k

Corp., HopkgdneoimclulBgeislend@titihiveHbratd whdsirédneBuorddRBitirotein On Sikh Hegkamn

I nstrunents, Inc. Fullerton, CA Precision Systens, Inc., Natick, MA etc.).
These syst efgporiezgenaeipyessiondsdensngend oa diN estivitshaidibe HgN setepimastsplgctiedyent

pi petting, liqui i spensing, tinmed.incubations, and final readings of the
n cropl Ege ?‘hl%ﬂag@l\g-éﬁ%%’?azﬁd%ﬁsﬁwﬁ%% for the assay. These configurabl e
systems provide hi gh pidanpig a@sags foﬁeerﬂua%ﬁagrtﬁe sdRe Mpkinc@S @ high degree
of flexibility and custom zation. 25 The manufacturers of such systens

provi de det @idngficapira) aosthe prapertiarof pastichiagpolypdptaugimeuwtelSitpmants thokbud, e. g.,
Zymark Corp. provides technical bulletins describing screenjing systens for

detecting tﬂ@?m)fbaﬁat PERLEEY. §EWine 35838 €p¢ FRPPERT S0P gesaus Eﬁeﬁm%? WAl the
l1ke. |n O”Eno%v”n?%ugﬁef‘ .’SUE%{@{ ﬁésq,é‘fs%w&i&c%&ihio%{thﬁo@;gﬂﬂjf%&%&jxgoccur ring
or ' n g el ns. g.,

30 proteins or Tragne ~of natural Ty éccurrin pro . hus, e:
cel | ul an 5 exgemedstor Fﬂﬁéiﬁ@:,m.sgpa@mw. BS$85.6R9 ARBIAES 1Eh Hirs@dipatscid s of

prot ei naceous cel lular extracts, 20 WD 2004/ 093908 PCT/ US2004/ 012651
methods for nucleic acid binding (i.e., in arrays), while U.S. Patent Nos. 5,576,220 and
5,541,061 disclose high throughput methods of screening for ligand/antibody binding.

In addition, high throughput screening systems are commercially
available (see, ¢.g., Zymark Corp., Hopkinton, MA; Air Technical Industries, Mentor,
20 OH; Beckman Instruments, Inc. Fullerton, CA; Precision Systems, Inc., Natick, MA,
ete.). These systems typically antomate procedures, including sample and reagent
pipeiting, 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 naturally occurring

30 proteins or fragments of naturally occurring proteins. Thus, e.g., cellular extracts

containing proteins, or random or directed digests of proteinaceous ceilular extracts,
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may be used. In this way libraries of proteins maybe made for screening in
the nmethods of the invention. Particularly preferred in this enbodi nent are

libraries ¢fohRash&obal . fungal, viral, and manmmalian pr j gL the
| atter being pr e?erred, and human proteins being especi g%‘?}yg%ﬂroé&ezrﬁ?led_

Particularly useful test conmpound wll be directed to 5 the class of
proteins to which the target belongs, e.dg., substrates for enzynes or

| i gands anthay e @gddoris thik wag lipraeeeof pdtcenineyibeemide foodudaning ia the eictheps | des
of fromabout 5 to  about 30 am ng acids, with fromabout 5 to about 20

ami no aci dsob®p iy ephiet efarteilarhyprcioried i Bisgubodiment gisdihraries afdiapigrial,

particul arl ferr Th I I ts 10 natural ly
-occurring p &@@?X‘gﬂa%gq rgagﬁ}aﬁlgtgéfggez%og@{tk?e:l%@%%%%g&r?%gg?, eg@hu.g}ags ed" random
‘peptides. Bystdiddwlend asﬁesia%r péfditiB Phgiohla@flicna ten tsmPOGLRI Will te ARARY thhat

the nucleic acid or peptide consists of essentially random sequences of
-nucl eot i destherthsant poteas tdsyhichr ds pergdtibelohys, € 8i, welstiatre fer erapcesopiegidsies (or
nucl ei ¢ aci ds, discussed below) are often chemcally synthesized, they may

i ncor por at ea-@ﬁ?"‘i’ﬂi‘é‘lseoti de or amino acid at any 15 position. The synthetic

process can be desi 9nfd LAGRISLALEANIRHERS: BLALRHAS AnonlHELFLG, 2T 05

to allow the formation o 0SSi e conbi nati onsS over the

l'ength of t kgus8QURMES acitifuat R6MiiaBeutS tbiabsiany affind aldobdidepretand siat e
bi oactive proteinaceous agents. In one enbodinent, the library is fully

randonm zed, fwintdpontb’? bedhoshtebeingpptiefletepretssredr Thopentidas magbe drggstsofi ti on.
In a preferred enbodi ment, the library is biased. That isg,. sqpe positions
w thi b e SUUTORGE-UTES Bt 251E PRSP ST g RoRUeS oY ShiBte PG
i ted nunbegigel. ROSShRhir e erbiindiell & VAGH: RERAYL ARG hiife mitigl ot i des
or am no ac resi dues are random zed wthin a defined class, e.g., of

hydr ophobi c addionpepaide dsnsidty df expdritiaily randside@sncastof nicladtidesbnd amého &iidsher
small or large) 25 residues, towards the creation_of nuclejc acid binding
domai ns, t hESEecEiaElyoRinse thepe randamapeptiqes(orusieac aciga Aisgusses belpwrarefodiensH- 3

domai ns, serJ nes hrgonin tyrosin r..histidin f: oryl ation
Si tels, etc. Cf&%lﬁ%l?{ Styfl%%%llz ?rl})ely i%?ynlé& %%t%fn ? hﬁ%‘%&lgfa g)r%i %ﬁ%@%@?@@g 3% I nI
addi ti onal ?63?@611 m{btsgrpth%h@?ﬁh@maﬁ bé Bx@bE @enEShiSothReaYldihosr Oof one

or nore of the type 1l interferon antagoni sts disclosed herein in
phar maceut i oudlély agids, Woaleo 0B eadnRE R UEREOUIIIhoBEsible combinations over the

fength of the sequence, thus forming a library of randomized candidate bioactive- -
proteinaceous agents.
In one embodiment, the library is fully randomized, with no sequence
20 preferences or constants at any position. In a preferred embodiment, the library is
biased. That is, some positions within the sequence are either held constant, or are
selected from a limited number of possibilities. In a 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 Tvpe 1 Interferon Antasonists

30 In additional embodiments, the present invention concerns formulation of

one or more of the type 1 interferon antagonists disclosed herein in pharmaceutically-
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acceptable carriers for admnistration to a cell or an aninmal, either alone,
or in conbination with one or nore other nodalities of therapy. For ’
exanpl e, degemwaiogomn the particul ar therapeutic regi nepcaanbaIphased,
conpositions of the present invention may further conprise one or nore
addi tional therapeutic such as, for exanple, an 5 i nmmunosuppressive,  an

anti-inflanmatory, a steroid,. an [.nmuno ul atory .agent, a cytokine, and a
TR ant agorFCEStbk cRERI 9T RRaLED B Eg] Ged L ToESaPh SR  ne,

met hot r exat &m}ﬁﬂ&le@fv@iﬂ{ bitfor iR Qbher HARGIIHG! szthé}Es'@r. _r%%i?é}ﬁgl%' %n&ifl% Ghil.
Exenplary anti-inflanmmtories include 5-arninosalicylic acid, sulfasal azine
and ol sal azihe@articyftHetapyutid REdhdscontdhplated wofipositisfiesfthé present invention

gl ucocorticosteroids, prednisone, 10 prednisolone, hydrocortisone,

met hy| pr edringp Fisther ceiBEeNA 45 BI19es adthdonattharapemticessh 48, for erampderedul at ory
agents ipclude PVAC, anti - 0. 14 an;g ant - 0, _natali,zumab (AntegrenTM,
ant i - VCAML, THRPPSHRRTES A n%&ﬁ%ﬁﬁ? Onygd Btﬂoﬁgén R HEe RS é@ﬁﬁ’i ary TNF
ant agoni st sy dfq b AN aeidERist REMEAALR(; SLARELEEP IncUdEARLRIbFihd,

adal i mumab %B,It—lét}%}y’aTM , and %8870. 15ﬁ1?'{t%)(1vh\ﬁlfmbﬁnger st (();g%i ?‘Eat ,Dijlﬁ% ’
desired, a metptosidid, @epclagpodins IO rdpangtin, antayyduphastiita ngifeile Exemmplary

conbi nation with other agents as well, such as, e.g., other proteins or

j . . e.g .
pol ypept i deditioinflgmmagnries rrdrdeataminosaliaviic aeid; spdfasplimesand qlsalagde. t here i s

virtual ly limt to .qthe onponents,that may al so,be_incl uded, given t hat
Uhe “adal ¢ | Ereroiyaldeh el WRADERNY BRbePRiRlAdsC P iriEct  upon

contact 19 t frelfiSolbd, H9droddisdlel meiyledlisdlbsS UG meTSHEO BRPACIEPNS may t hus
be delivered along with various other agents as required in the particular

i nst ance. SExdmplanypomivnooedulatyy bgenpuintiuie 8 VA mtiHd340 Iegand santir CHdber

bi ol ogi cal sources r alternatiyely may be chem cally synthesized as
descri bed w&*@l}%ﬂmaﬁﬁgﬂ S0E)> PR3y ra‘égaé’é‘crp‘bg}[ft hég‘BP]é%ﬁfm‘ilWenti on,
phar maceut i 5:80 Lt | ROV E : IS t he
Bt body. - piigds 218 ERER P INT RO RICIARILE (enibfid), FBEAL | on
with a phys@Ballbﬁg@h(‘,&Hthﬂ.ﬁﬁlegﬁ@birng)pgafdr(ijlapg’/d_t wi || be apparent that any of

t he pharnmaceutical conpositions described herein can contain _
phar mac&fti cal | y accelytvabbevaddrsteodthat, hedgsoed pejpripgaisionps diseloga hawiant i on.

Such salts can, be, prepared, faqr. exanpl.e, . from pharmgceutically acceptable
non-t oxi ¢ bR&%ke2 %ﬁ?‘ﬁﬁ’ @Pﬁ’é?ﬂ%c?nbr@gb‘gthfre?gﬁg S ag 3 ssuS#‘ afyﬁ-%?@?f secondary

and terti aryoteis or polypeptides or various pharmaceutically-active agents. In fact, there is

virtually no limit to other components that may also be included, given that the
additional agents do not cause a significant adverse effect upon contact with the target
20  cells or host tissues. The compositions may thus be delivered along with various other
agents as required in the particular instance. Such compositions may be purified from
host cells or other biological sources, or altematively may be chemically synthesized as
described herein.
Therefore, in another aspect of the present invention, pharmaceutical
25 compositions are provided comprising one 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 salts of the polypeptides of the
30 invention. Such salts can be prepared, for example, from pharmaceutically acceptable

non-toxic bases, including organic bases (e.g., salts of primary, secondary and tertiary
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WO 2004/ 093908 PCT/ US2004/ 012651 am nes and basic am no aci ds) and
i norgani ¢ bases (e.g., sodium potassium Ilithium ammonium calcium and

nmagnesi u @L&0§/})939Wi | e any suitable carrier known to t?%?ﬁ{s%mﬁﬁgis ary

skill in the™art may be enployed in the conpositions o s 1nvention, the
type of carrier will typically vary 5 depending on the node of

adm ni stration. Conpositions of the present invention may be formul ated for
any appr opmriate andrmasic aofin@ands)iasd ivatganiv, basesqk.gd sodjudopotessanp/ lahivar, al |

nasal, nucosal, .int re}v,enous, .intraperjtoneal, and intranuscul ar

adni ni st r a@EReNIEEy c3leipe gngmagnesiyinsaitst such phar naceuti cal conpositions are

bi ocorpat [ ble, and rayyal 36, NeaBdedt 2Rl £yl EERLDERTTRg, e

~ fornmulation 10 prefera Ss'a relatively cons eve ive
-_conponent fb@'e_ﬁﬁﬁ@ed'iﬂtl@tdb@ié)oﬁiﬁbﬁﬂbmtiﬁvenhmﬂﬁﬁpe af i@ Wik stcdlBf Rarpf

rel ease immedi ately upon adm nistration may be desired. The fornul ation of
such corfposikpérsiing ¢ theehddewifadnmistiaioh e Compofitionsraditheaprgsenkinvention mbe art
-using known techni ae%s [ ] ust r.attai ve carsyiers useful in this regard include

m or opar t | OF&eTEHAE fyany apPHBHAE IARPE G YIS FEPY dnrhing dor ParBle. owlar ch,
15 cel | ul 0%ey ARASSSAN pAGANR. dnbdtfrit AL bnd tliBbiAIA- uEmiRLANEH. I o ease
carriers include suﬁranDFecu1ar I ovectors, Ich conprise a non-liquid
hydrophi lic core (e. Camiars@osswithimket phamasacichiegdng@sitbnobiegosacchari de)
and, optionally, an external |ayer conprising an anphiphilic conmpound, such
as a phosplhigdopipatiplseandamgy alsgbgbiodegragablandn cgtaim embgiimenisdthpdromiatiqncat i on
Nos. 94/ 2007 WO 94/ 23701 and 6/ 06638) . The 20 amount of active
Compourty cBRUBIFRLPIRYERS A AAGD SrNan i Shaavp Py SRRt Upon ¢ he
site of i MphaRliALLAS hoWRber AhRroRgiEMRAT TG E HhALNARIPIpohisASSrANh the
nature of the condition to be treated or prevented. 'In another i1llustrative
enbodi ment mdy lediegirediaBhefommolatsp héneh compggitionspoiwygll acthat the poicl/gf ycol at e)
are enpl oyed_as carrjers for, the conpositio of .this 25 invention. Suitable
bi odegr adalréinayekEbpHEs &3 uging kapwe fohpiguest usapidygyrasriers psafplan ipggeat Nos.

4,897, 268; . 5 , ; 311 :9.D, , 63;

5,814, 344, ‘fl%%‘f‘%“ggpaarﬁ%}g%&@%ﬁﬁgflg%ﬁﬁﬁédéiﬁgég?‘%‘?% lage’ggt}%&lpr otein

carri erisystiibse, dskieih sl tHetiks.i l0rkkriiMushelvlddyed aélb 00 ciNdiersWa¥189 40934, and
references cited therein, wll also be useful for nmany applications.

Anot her i | Isustapmlgoptar bmvetters wdichvemprisya nendi@od xfppiisic sorede.gi @crassnpri si ng
particul at q; Rt ot 810 R BE S hioseiindS) dnlOSTioATRE bh Bl lay& Somprising
an amphiphilic compound, such as a phospholipid (see e.g., U.S. Patent No. 5,151,254
and PCT Publication Nos. WO 94/20078, W0/94/23701 and WO 96/06638). The
20  amount of active compound contained within a sustained release formulation depends
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 composttions of this
25 invention. Suitable biodegradable microspheres are disclosed, for exaﬁlple, 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 No. W0O/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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WD 2004/ 093908 PCT/ US20041012651 U.S. Patent No. 5,928,647, which are
capabl e of inducing a class I-restricted cytotoxic T |ynphocyte responses
in a host. wihmopbgoesceutical conpositions of the inventigh,mhdyRidsgn
further conprise one or nore buffers (e.g., neutral buffered saline or
phosphate buffered saline), 5 carbohydrates (e.g., glucose, mannose,
sucrose or dextrans manni t ol ,  proteins, pol(&p_epti des_or am no acids such

as gl yci ne,U-8nPatent Ner 228,647 ¥ eapable of a1daeing @ cdage hrestrided pytalexEDN A or
gl ut at hi on jyva e.d., um num hydr oxi de), solutes that render the
formul ati oﬁjﬁngg%%?%%sﬁﬁsoﬁcﬁﬁ@{or weakly hypertonic with the blood of a
reci pient, suspendi nphAGRRhSccutil C@PbRITRITMSINEEH oA will FRAMNHEdV eS.

Al ternatively, conpositions 10 of the present invention may be fornul at ed

as a | yophidompatse ond hempteshutfece(etd . cwbitrgddmfesidtsabnsodewsphdiedufiwedsalineny be
presented in nit-dgse or nulti-dose containers, such as seal ed anpoul es or
vial's. Suchagwiwdiatnsles. glueoss BIAERISySUSESF 89 ra8e)e Magniely PIOKINy eser ve t he

sterility s%@ﬁ%&sl detaVifd adiBeak R %&eTHf %E,Oiﬁtiog{&é{lés, %%%ﬁogﬁtsg@%?z{tﬁlga%gn

formul atio € stored as susp rons, s i‘ons or enulsion inoily

or aqueous WehheERTA & digtatdddey &ljivants (RRANBERUN IBAL:GM)PRTIES BBt feRYebe
stored in a freeze-dried condition requiring only the addition of a sterile
| i qui d car riheformulatediisttediy, ypblonictas weskly hihertaiy with pineilood bf sreciadiite dosi ng

and treatnent regi nens for using the articul ar conpositions descri bed
herein in éﬂ%ﬂﬁ%@f%&ﬂﬁﬂ}?@ﬁ% & reseyaiyRsi n“gg%wegfg.cqmwgmns

i ntravenou i . i r -2l ration and fornul ati on,
is wel I{lﬁn?vt;mthl {etgﬁlgﬁg)ﬁﬁ,l&gglﬁgﬂér %I gg# %rae@géﬁlgﬁ% di scussed bel ow for
general purposes of Thd plgtrhadecutcnl conpestdmi desaibet hein @ag be pftgented in

phar maceuti cal conpositions disclosed herein may be delivered via oral

admi ni st r atundfrdase camudiiidase conminess, euch astsealed enRPYSS 04 GRS FHGh cotpings
formulated with.an inert. diluent or with an assimlabl.e.edible.carri.er, or
they may b ehaialssnr wapet s Hoy Spithde e GRRL i eGSR aShy e
conpr essed i fsd qglg‘%ﬁéral, rmuldieYs FRY bbStotddCR RYAkieHs, dbiB6Ad of eMifiohdre food
of the diet. The active conpounds nay even be incorporated with excipients
and usEl iinoflger hgraouoiehicige sAltdrhativichh b phsrmdsentoal camafdseésn hayehsered

capsules, elixirs, 30 suspensions, syrups, wafers, and the |like (see, for
exanpl e, MARRifERRPE-dried copditionysquiFiag only m’ﬂozwfsﬁa%%rge@swd@mea; Haang et

al., Gt Ry, HIRLy Brddi el | e Syst

The development of suitable dosing and treatment regimens for using the
particular compositions described herein in a variety of treatrnent regimens, including
20 e.g., oral, intravenous, intranasal, and intramuscular administration and formulation, is
well known in the art, some of which are briefly discussed below for general purposes of
illustration.
In certain applications, the pharmaceutical compositions disclosed herein
may be delivered via oral administration to an animal. As such, these compositions may
25  be formulated with an inert diluent or with an assimilable edible carrier, or they may be
enclosed in hard- or soft-shell gelatin capsule, or they may be compressed into tablets, or
they may be incorporated directly with the foed of the diet.
The active compounds may even be incorporated with excipients and
used in the form of ingestible tablets, buccal tables, troches, capsules, elixirs,
30 suspensions, syrups, wafers, and the like (see, for example, Mathiowitz ef al., Nature
1997 Mar 27;386(6623):410-4; Hwang et al., Crit Rev Ther Drug Carrier Syst
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24 WD 2004/ 093908 PCT/ US2004/ 012651 1998; 15(3):243-84; U. S. Patent
5,641,515; U S. Patent 5,580,579 and U. S. Patent 5,792,451). Tablets,

troches, plpSeyeafgul es and the |ike may al so contain , iety of
addi tional conponents, for exanple, a binder, such as gﬂﬁngxlﬁézéjg%[gﬁﬁ,

acacia, cornstarch, or gelatin; excipients, such as dical cium phosphate; a
disintegrating agent, 5 such as corn starch, potato starch, alginic acid and

the |ike; d9P¥BP(3IAB-84sUich. Batent Fefghdd fiim S Patenhf 680,47 amd Bwdtagantng agent ,
such as sucr.gse se or, saccharin may. be._added or a flavoring agent,
such as pe&p@?rﬁsﬂb'?lc"’&i’%ts’érpcwsni’@?’gﬁﬂgws %11 thteﬁgiﬁr]?/ay LPOCABEAIR GLY Hen ¢ he
dosage uni . 1,84 j tahn gl it -1 al s of
the above rynay o efiBoRARRNpnl! (RXERR! Shidel Ak e Qe Ol BLRIAT T 2
10 coat i nggofistdreh, of belatih;Sacipiuis yuchhe dighlyRine phosplaten Ddisink@rafiagagentuni t . For
instance, tablets, pills, or capsules may be coated with shellac, sugar, or
‘both. OF5 cobelses coamytarahapetpioattarels alpininagd aphiicddeanlpbdesbgaciai t f or m shoul d
be pharnmaceutically E‘l%ure_ alad subst gnt%@l léé{h non-toxilc in the%@m)unts

enpl oyed. IPERERIFE, BHTAEHRIATTRTETLR AR RHED STty B IFHs B SPUra MY o
sust ai ned- igl,888CoPd SRR glaga?t,aﬁ@h Eé;}géﬁ%ﬁght‘i B of dntddPlefad! cherrh€SE

formulations wll contain a east out % of the- active conpound or

nor e, al t hdisgbrihheWren cendagge afit fohe isctapwde, ingae doretain( )addiipn tof  cour se,
be varied and may conveniently be, between about 1 or 2% and_about 60% or
70% or mor énagrigthaf (iejagare ype pdiaytecaptert Naripw ethermapipialamag e prResewiasl |y, t he

anount active co j -1.h i et ul. osition may
be prepg(_i e(fogtiﬂgssl%ﬁo g@l%{éﬁg\é/a?ofj ir%:g%h%gﬁ %«%atlg{)rﬁig&ﬁ%égg%k%uﬁf %%ep% &"%hed in any
gi ven unit tgiaee, Mfls IdreasamResIthe cohis€ vath Shalkesuasr, 5Pbathi UfleYurse, any

bi oavai l ability, biological half-life, route of adm nistration, product
shel f 1ife masnaleised mproparag aphdosge whib irvahoeldibs plamzacewivglivpite apd
contenpl ated, by. ane skil.led in the art,. of preparing.such pharnmaceuti cal
fornul at i or’f’@“@ﬁ@%@%ﬂ%? iy, the amoppts omployegs o “]é’ﬂdthﬁa%té‘feﬁ@mpwg nMens may
be desirabl geﬁfjg ks it e i 5 At ds0 Breh A&t Hﬂﬁ?ﬁ]&ﬁ] LRASnOf the present

i nvention n%a a t%??\%t@vlgl y be incorSo?ge%)ed I%t ne or nore excipients in
the forpsof a nout hweBfpicallgethtdcffoinndaticnn edidkortainlaeteastaibalt (s Proaf theor

subl ingual orally-admnistered fornulation. Alternatively, the active

i ngr edi ent #Hye BEPTEGpSIAL-edhoRIdhapeTemiSeod ipacEHe g ia(Shay ®ont ai ni ng
50014 D01 o ST SARROHTLP SOLEPARL Py PRI SRSERA B2 9,
that may  70% or more of the weight or volume of the total formulation. Naturally, the amount of
active compound(s) in each therapeutically useful composition may be prepared is such
20 away that a suitable dosage will be obtained in any given unit dose of the compound.
Factors such as solubility, bioavailability, biological half-life, route of admunistration,
product shelf life, as well as other pharmacological considerations will be contemplated
by one skilled in the art of preparing such pharmaceutical formulations, and as such, a
variety of dosages and treatment regimens may be desirable.
25 For oral administration the compositions of the present invention may
alternatively be incorporated with one or more excipients in the form of a mouthwash,
dentifrice, buccal tablet, oral spray, or sublingual orally-administered formulation.
Alternatively, the active ingredient may be incorporated into an oral solution such as one
containing sodium borate, glycerin and potassium bicarbonate, or dispersed in a

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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i ncl ude water, binders, abrasives, flavoring agents, foam ng agents, and
hunmectants. 25 WD 2004/ 093908 PCT/ US2004/ 012651 Alternatively the
conposi t i owD 1eyod3est ashi oned into a tablet or sol ution peqishialoisBY be
pl aced under the tongue or otherw se dissolved in the nmouth. In certain
circunstances it will be desirable to deliver the pharnmaceuti cal

conposi tions, di scl psed herei.n i ntravenously .or intramuscular]y. Such

appr oaches "én@t“iﬁg’l ‘E‘GQH’G‘RHS“PBH%IH@’ [ aF%P%‘EFdéPtPiastﬁ el %‘()‘W@JW QiR et may
further de ' r i AL 3,158; U. S. Patent
5,641, 515 Zﬁe&h%&ggn&%é?gﬁ@@é g@%ﬁl%évééé c}l%olgg??g@tre\ TE% odi ments, sol utions of
the active conpounds azeftiia@iroamstandes jthvall becesiodicnl deliveraie pRiralabautival t s may
be prepared in water suitably m xed with a surfactant, such as

hydr oxy pr opspimpesitighoéisclomiddsaeis i rryennaylyr suragaispulepsr Sech appaghesrast, | qui d
10 pol yet hyl | ycol s...and m xtures thereof in oils. Under ordinary
conti ¢ oho i Eutsy B3he urfibullsd KeBE b PERERls FBfie Bafticdi fy Sarmp®eBin af 1
preservati r 1.9 §Mg§ lagst '

phar maceut Y[g'asf'q?l(r)grhirarg’%g%”iltggal’gﬂ'eg'f%\r%?%]%glc’?la e u'serTi‘aﬁ%ﬁFSglgb’?’g?'erhﬁéeﬁég%ueous
sol uti ons amisbdapansisohsioandf it activecoppotiedsss fiee bafvcorgptbanmolaiedys 15

preparation of sterile injectable solutions or dispersions (for exanple, see
U S. Pat ericceptahdosalisgnay heprapared Boeaier dallp pricer with psudpciant] sichig nust be

fluid to the ,extent t. easy. syringabi,li exists. 1t t be stable under
the condi ¢ HHESPRRaliRYeS Hisn oLl B0 Ye b RGPHRLE shbaPhBarts agai nst t he
cont am p@t i REveRFhdRYIRoldThAd ARLHAR RS 28U RILIRS URREbRfidRy 8RMifMRYE The
carrier can be a solvent or dispersion medium containing,” for 20 exanpl e,
wat er, et hatahge pulluse] thée. gepargtions gedrallypriipphtimea glegawhtiveangréviequihd

pol yet hyl ene g,'%l ycol, and the like), suitable m xtures thereof, and/or

veget abl e ofPYih BIYSEIOTEIGRS-ty  may be nmintained, for exanple, by the use

T, S0, 2ot gl T B

size in the case of e use o sur a The

prevent i on guérilt Bguedas sclatics oridedpasiona Bid4terile powdersifactht ekihpdrdayodd vari ous
anti bacterial and antifungal agents, for exanple, parabens, chlorobutanol,
phenol , 1§ ormsereratining! stemilermyeréable sdytpns pedisparsiony donaippiasesy. BiPajgntl be

HECEIEN T TN R T A e
e e
and must be preserved against the contaminating action of microorganisms, such as
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for
20  example, water, ethanol, polyol (e.g., glycerol, propylene glycol, and liguid polyethylene
glycol, and the like), suitable mixtures thereof, and/or vegetable oils. Proper fluidity
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 dispersion and/or by the vse of
surfactants. The prevention of the action of microorganisms can be facilitated by
25 various antibacterial and antifungal agents, for example, parabens, chlorobutanol,
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 abscrption
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 In 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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30 In one enbodi nent, the solution should be suitably buffered if necessary
and the liquid diluent first rendered isotonic with sufficient saline or

gl ucose. These 26 WO 2004/ 093908 PCT/ US2004/ 012651 particul ar aqueous

sol utions HOLEWEMBal 1y suitable for intravenous and i nPFREIZRHPLEST

adm nistration. In this connection, a sterile aqueous nediumthat can be
enpl oyed will be known to those of skill in the at in |ight of the present

di scl osur e. pdrigul exaipdis, soifions steauRialERYbieablt B3 alttaeehdud abd iMtradfustet oni ¢

NaCl solution and either added to 1000 ml 5 of hypodernoclysis fluid or

i nj ected at admhipisprbpo sedhisicomnestion, ifsiggile aguepescmedivm thataapbe emplavedinidt on' s
Phar maceut i Sci enges” h Editjon, .pages 1035-1038 and, 1570-1580). Sone
variation i g]lﬁ‘%@qﬁﬁelc’f%g‘bég "}ljﬂpqlﬁk}gﬂ%%a@ﬁé |dhg§ o8k e ]1‘?=ic§5’ﬁ of the
subj ect._bel agiabd ik B0 aisbB QPR m) b oBHRNLCALON RbR AL IRA dRRIHIOG] 1pnS Wil |
of course preferably neet sterility, pyrogenicity, and the general safety
cand purity sfiapdasdschsisihid @guicctd abshelpfpot¥d dicefaifuBon) (g s esdnggldlar ds. I n

-anot her enbodi ment of the invention, the conpositions disclosed herein may
be fornul at &FmiingensShamzacedicabgiendes Hth Filities: pages 135-1038 and 1570-1580).

phar maceuti gal | é aafﬂ%)ept gbl e, sal tsC i ncl ude tge acid aﬂgi ti qn. sal.ts (forned
with the fredh®XFHHENGT S8 8P PRESTHID ArCH) IRRURA PE A RSP S ¢ h
I'norgani c a&ib?ét §éiﬁ%tr@§ted.f Plorebe X6 Minfin AOYAHi QoA ﬁr@pe@ﬁticﬂﬂ%ﬂhﬂ'&b&s@c' ds,
or such organic acids as acetic, oxalic, tartaric, nmandelic, and the |iKke.
Sal ts for neprefdritily inffeet sterday,qardgexickty gmduinsganaral sdfsty abé pudrstanddrds nom

i norgani ¢ bases-such for exampl e, sodium potassium amonium calcium

or ferr i@ h%ﬂ’é@d ’_éﬁégl??\;aﬂi%ﬂﬁﬁi%?@&?ﬁt@d@%es as isopropyl amne,
trimethyl amne, histi ﬂl' F]hieg élﬁﬁgt%}ﬂll%ﬁlaa hé Qx%’eﬁtlo%ethel&?l?]%fagiﬁéﬁsltjﬁ?c{khs%a’

solutions will be 20 adm ere manner conpa e € dosage

fornul ati onhagid rhay Sfehna@EREM a adutrd] Sr tdHefoaneUtsaadtey ef fective. The
carriers can further conprise any and all solvents, dispersion nedia,

vehi cl es, cplzrinagmificaly-arsenishle aglts ibdudfgﬂlb atidadditian saltsferaledagénths fieesot oni ¢
o D P S5 U A2 S YL e T PR O
o A s R S e e i A
i ngr edi ent, tarthsc,uB@ndelic, tahé tHelitkea Salit fremed mpihshd frem@urbecyt grovpsrpdiad]edbe
e ot s S e S0 LT L e

calcium, or ferric hydroxides, and such organic bases as isopropylamine,

trimethylamine, histidine, procaine and the like. Upon formulation, solutions will be

20 administered in a manner compatible with the dosage formulation and in such amount as

is therapeutically effective.

The carriers can further comprise any and all solvents, dispersion media,
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 pharmaceutical active substances is well known in the art.
Except iﬁsofar 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 mto 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 to a human,
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"pharmaceutical | y-acceptable” refers to nol ecular entities and conpositions
that do not 30 produce an allergic or simlar untoward reacti on when -
adm ni st era@ fo0y/@3tdgman. 27 WO 2004/ 093908 PCTI US2004/ 0 sanddbisg[tain
enbodi ments, the pharnmaceutical conpositions nay be delivered by intranasal
sprays, inhalation, and/or other aerosol delivery vehicles. Mthods for
delivering genes, nucleic acids, and peptide conpositions directly to the

| ungs via nasal aer oskicespingpbodineiadhe plosmacayiienl cemgositions ey & ~ Pat ent

5, 756, 353 U. S., P 5.804,212. Ljkew ; | i ) f d
oo o Sbeeted By Sorub Bhreds. SHdeR: porlol i Fenb e teny V@i eRy ol
Rel ease 199.fMals ﬁir%%ﬁ@grﬁ*)g Fhes hudegd acidé,ﬁ%ﬁmﬁﬁﬁ@édn%sﬁﬁhwﬁé&i 5 QpPounds

(U S Patent 5,725,871) are also well- t he pharnaceutical arts.
Li kewi se, ilhhgssitin absal acrosd nprayebasdiced dugritled,ieweriy U. 15, Phent 756,833 aral U.

pol ytetrafl uoroet hg%lﬂene support matrix is described in U _S. Patent
5,780, 045. Sdafent ES0¢ZIA. Sisgdrentsrdsliveny 96 dorgs ysing diseaTs miweparticle

mcroparticles, 4ipid partigcl hcle kel d\ke, ~are used for the
i ntroducti orﬁSliﬁ (’#%(gn%r%géiiﬁgﬁgdﬂgﬁei{%%{se 2?963?@%{ i’!gg(}eér?ﬁﬁo@ ™Mto suitable _
host cel | s/19s3ABiHIBdyILSlyRasIlcofipbAds (NS, PABROSTAS, PN akfalsol WEI-RAGSEH

i nvention nmay be fornulated for delivery either encapsulated in a lipid
particle, ahtphosoegtical arésildk®yise 1Hesmtphaamsmuoersa dnanisliaetyiic the formbhe
li ke. Alternativel 15 cqnpositions of the prgsent invention can be bound,

ei ther covdl RHYEY ‘i‘?rﬁ%thﬁﬁé@%ﬁaﬁuﬁh‘?qtma_mﬂﬁdF%@ 11 Hce Iofend geR004Prier
vehicl eg, The formatipn an0 HseaRhedts ﬁﬁvﬁﬁiﬁes‘?ﬂ o'cé;ﬁﬁﬁ?,%foﬁp‘ﬁﬁiq%{s? jgat 1 ons
V- Known t o SKITT ]

as potential drug carriers i's generdl 0Se Ol the art
(see for exmifMies, vedicies,and THANES aldet@ £ e ink B8R tidH bf 46 (copdSifiorslof thakakur a,
Ni ppon Pinsho 1998 20 Mar;56(3):691-5; Chandran et at, Indian J Exp Biol.
1997 Aug; 35(r8enBiyegtionvintqsitable hogirdells/Reganismsr Inparjcudan Hieaonppsitions @05,
12(2-3):233:61; U S Patent 5 567,434;: U S. Patent 5,65 57, .U. S. Patent
5565, 213; 10F BlesBiRYATTSN FiRy Ve dRrr A cRIE sy thetnpauiled 1 1

speci fi cal Ly, 4096 0f RHsAheth REIEL R ERY 6NERarloBarkib of Bl HIGL YAlterhdhiveRy t ai n
enbodi ment ,an:lﬁﬁ%os mes are forﬁeﬁ?%lphospholoppilds That 25 ar e&a'i@%ersed
in an atfeausnpreitionsoithd pseentianenios|cyn boboum, bitlidr asedldraly ot anseotaléntly,

bi | ayer vesicles ggl so ternmed nmultilanellar vesicles (MVs)). Alternatively,
in ot her erfBdas yEHCS of susd cRRiEE NERIBISS pr ovi des for

phannaceut i cal | y-accepy Rl 6. AANQFEARS Y Rpd QI8 Eicd HRoaERRSLL 1 Ons of
e

potential drug carriers is generally known to those of skill i 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 et al., Indian J Exp 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 herein by reference in its entirety).
In certain embodfments, liposomes are formed from phospholipids that
25  are dispersed in an aqueous medium and spontaneously form multilamellar concentric
bilayer vesicles (also termed multilamellar vesicles (MLVs)).

Alternatively, in other embodiments, the invention provides for
pharmaceutically-acceptable nanocapsule formulations of the compositions of the
present invention. Nanocapsules can generally entrap compounds in a stable and

30 reproducible way (see, for example, Quintanar-Guerrero et al., Drug Dev Ind Pharm.

1998 Dec;24(12):1113-28). To avoid side effects due to intracellular polymeric
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present invention. Nanocapsul es can generally entrap conmpounds in a stable
and 30 reproduci ble way (see, for exanple, Quintanar-QGuerrero et al., Drug
Dev Ind Phﬁ,rgf% ”ilgg%% Dec; 24(12):1113-28). To avoid side effects due to
intracel | uP&?pEPYAEri ¢ 28 WO 2004/ 093908 PCT/ US2004/ 012BSHUSH0EM263di ng,
such ultrafine particles (sized around 0.1 n) maybe designed using polyners
able to be degraded in vivo. Such particles can be made as descri bed, for
exanmpl e, byoveauadiggsuel uldfine ﬁzr'tiéleR?mez{ REFunPOUG bR BE decs\f%gd u@&%&
5(1):1-20; zur Mihlen et al., Eur Phar m Bi opharm ~ 1998 WMar ; 45(2): 149-55;
Zambaux et palymgssblednbe dedradedre veas Suchpgtcidasahesogde 3 )degtibad foand U. S.

| ES&ZF;D%Q«S@%%‘?J@ oy kipveabed Heorbt 9%@@9‘2%?@%%@2%5%@@%9-.'2525%{‘?2: i
[ j . . ’ B
B cease such oen o B LR B o SR B0 DR ke o

.ul cerati ye Caitidlic8 Reddake h99@ 14 SO(C-BNBN 149 kg, SS Peenod, 148]68Mi stering to a
patient afflicted with I1BD, a therapeutically effective anmount of a

conposition conprising a type | interferon antagoni st such as, for exanple,
one of the agltibd -based type. 1.inte i onnntoni LS descri bed herein
above. The presh eSS PR Het? enbodi ment s,

therapeutic nethods fg¢ifihGiehTetdieadrethe pfestihRINTBA 5 pRRYRE tdfRA8€ Whi ch
met hods conprise the steps of (a) admnistering to a paPl ent afflicted with
| BD, a t ol enkthbégfoathmintatroént f InflsemiatonytBended Dosvascasnch go dorsexaspte, (eliac

adm nistering to th atient a tPera,peutlcaIIy effective anmount of a type 1

P
interfelBn QWE%?GO@T LS %‘i’atsﬁé‘lnprﬂ C@Fat‘i_"F CORHS, H@l@é’%@th%fﬁlcé’mcp&s%l iStpRler one or
more  type i lts%rri%g%ﬁﬁ)gpgtfi‘én%gﬂﬁété& @ith%ﬁomepa%%ht?&ll‘#eﬁ@ctﬂ; '&ﬁ{ouhfgf gpeutics
such as, for 20 exanpl e; an I mmunosuppressive, an anti - nt1“ama ory, a
steroi d, anconpriioasatipliaingaytygeititerfetorCatiionizesuchng, for Himpilbagenitet such
as those identified herein above. Routes and frequency of adm nistration of
t he t her apeutibedy-bagsd synei lomterierasaitigonigtsidesasibed hainwhove.asheipresgye, will vary

fromindividual.to.individual,.and, may be. 25 readily est.ahli.shed using

st andar d jtelaﬂ?‘ﬁt](?ﬂ‘é‘%s.o EOVilESa Wr‘i@{"rﬁf% crﬁnﬁoﬁgngﬁ%géq?pquﬁ%gﬁ}}o@ﬁ ,for'?ﬁpé ant agoni st
maybe agdgi niSLAEAD YA K BARLDEQAN Fhith Hi8hdMRLMpSS: B8 steBs BNEYT €
appropriate bioavailability.” Thus, wthin certain enbodi nents, suitable

routes of abhminisiesingdd b patiemayfflicted wdb IBDE 2 Snlemmnsarthold f a iyperlduteniers sl ow

bolus, or infusion. B . . . .
© antagomist and &J) administering tothe patient a therapeutically effective amount of a

type 1 interferon antagonist. Furthermore, it may be desirable to administer one or more
type 1 mterferon antagonists in combination with other therapeutics such as, for
20  example, an immunosuppressive, an anti-inflammatory, a steroid, an
inmmunomodulatory agent, a cytokine, and a TNF antagonist such as those identified
herein above.
Routes and frequency of administration of the therapeutic compositions
described herein, as well as dosage, will vary from individual to individual, and may be
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 routes of
administration may include intravenous bolus, intravenous slow bolus, or infusion. By
other embodiments, administration of the type 1 interferon antagonist may be achieved
30  through subcutaneous, inframuscular, transdermal or intradermal injection. Alternative

embodiments provide that administration may be achieved through mucosal delivery
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ot her enbodi nents, adm nistration of the type | interferon antagoni st may be
achi eved 30 t hrough subcut aneous, intranuscul ar, transdermal or intradernmnal -
i nj ecti on. WAl 10es/em3bdsve enbodi nents provi de that adm ni Spgaiisaasiespe

achi eved t hrough nmucosal delivery 29 WO 2004/093908 PCT/ US2004/ 012651 such
as, for exanple, through inhalation (e.g., by.aspiration), or through
nasophar yngea or oral adm nistration, Wthin certain enbodi nepnts enpl oyi ng
a protein ﬂﬁgéﬁrﬁ’%‘?’fa‘@.ﬁ%ﬁm&&gh Rlation (e gy by asgigat i%mu%awpﬂwﬁ i gen
bi ndi ng fragnent, L6k, the route of 5 admi nistration may be subcutaneous,
i ntramuscul ar and/ or I ntravenous. Intravenous admnistration may be as a
bolus injection, a sl Withbotditin hesliments e@ploghgaiproRinaitafonist AutRad) dbi Ve
enbodi ments provide that the protein antagonists may be delivered

t r ansder nmal $5ampla ap agabaedy ang/or an @nttage byuling fragorend dresecd] the zoutaphr opri at e
dosage apd tyeat nent regine ovides the 10 active conpound(s) in an
ot b (TR BROYF SO oar P sukE T ot BReReus, B can be
moni t or ed bé’dlﬁﬁfsg}*r%ﬂibéﬁfagge% bOMmE &Z@c@ioﬁ,'dﬂésﬁ%lu‘é' jeQitn, &fa&ninfdsf‘o%‘.’“' ons 1n
abdom nal pal n; oody di ar rﬁea; xtra-i1ntestinal™ manifestations such as
arthritis, Altenhtive cralslligkiite pedvadeghs theprotein aitagdnistd hay be delinerat | on  of

inflammatory cells wthin the small intestine and colon). 15 Dependi ng on
t he preci sdrasdermallys infradermalytand Mucpediymen, appropriate dosages of the

t 1 interf t i discl her ej be. bet 0.1 and 50
ol kg body vl oht 1 it aores P ErERERRES R uERER B8R Ravuts B o boay
vei ght, 191 nghiys lc&ﬁpo@vﬂitésgsﬁ bh hmﬁﬁﬁt%uﬁ:[c?écngfcﬂi}byid@%éﬁi&%ﬁﬁ%b@ﬂb‘ﬁt.%ﬂaf kg body

wei ght, i ncl usive. in certain enbodi nents, multiple repeat doses may be
admi ni st er estspddBe Wit i mogitdred byresisldishibg th anprogsd olinical wveftbirer(e@npl oyi ng

protein antagonists, fhe dosjng frequency mayhe in the range of once per
day to oncereswwnﬁambﬂonwﬂ Py 3@9%@1@@% efdapieytin tlnmﬁmges BesSwh Bwi ce

K I el usi.ve . i .
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i nvention p&ANindee feilhpestiheind &lod)r eating a patient suffering froman
I nfl ammat ory Bowel Di sease which nethods conprise the steps of (a)
admi ni st&ring a tol erPependingosdhepreaise yaserciofihn sratmpdnegmeaganprenriataher ei n

the TITst tyRgodt drfiehel AeANbRMk S st! SisdoRiaHeflil B b8 03hd B

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 twice per week to every two weeks,
inclusive, and still more preferably approximately once per week.

Still further embodiments of the present invention provide methods for

25 treating a patient suffering from an Inflammatory Bowel Disease which methods
comprise the steps of (a) 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 antagonist.
Within preferred embodiments of these methods, the interferon antagonist may be an

30 antibody against the type 1 interferon receptor (JIFINAR). Exemplary anti-type 1

interferon antibodies include chimeric, primatized, humanized, de-immunized and
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adm nistering a therapeutically effective dose of said type 1 interferon
antagoni st. Wthin preferred enbodi ments of these methods, the interferon

ant agoni st wiphpeashs 30 anti body against the type 1 mte;,{:e@g /glcr%g pt or
(I FNAR). Exenplary anti-type | interferon antibodies inc Sl r'ic,

primatized, humani zed, de-imunized and 30 WO 2004/ 093908 PCT/ US20041012651
human anti bodi es. Certai n preferred anti-1FNAR anti bodi es include those that
bind to | FRnknsbehesas erfay prefearelaeti-TENARmntibodicsronhclk drat (tanbindddy

desi gnat ed 4%13? and/ or, the hneer ed hu n var i g\ 4}{ desi gnat ed. CPI -1697.
To achi eve ﬂﬁ?%ast@rewal?ﬁé fEwEne gonpe 99 HenEoegy desrpatsd 64617 bodi es 5

may be |m"rufﬂl%e 'gﬂlegllé %aﬁ‘%!nérgd@ﬁgn grrat es. The inmmune response

-may be biologlca y significant an alr he t herapeutic efficacy of

the antibody even ldeziBﬂlear%hlﬁﬁdM tbﬁenmgtdbye anti-gypeel injer RS SE0f human
inmunogl obul i n sequences such as, for exanple, in the case of a chineric,

“primatizéd, may bmnmamogemcamhmb@m@nd 1M\lwthhnmelept1mat¢8pﬁéé enmene mmmmﬂe ments, an
ree, of

initial high dos i bo dm ni stered, 10 s hat
| mmunol ogi cHEY bobBREifaly FEm e A MR CEbPBBE G <SGy AL AR The

tol erizing }%?El 6l n 1gG
ant i body rﬂ%%gfnﬂggalﬁ%gopg% at y%@%@&%{t’qﬁﬁd gﬁ%‘ﬁ% anti _%&h@é’q@%
Preferred ranbhas fhxainpl, iiohe casziofy oﬂﬁﬁfﬁ‘lcof)mhlb&zédl, mslﬁurhmdjantlm&;rr fer on

ant agoni st are between 10 ng/ kg bode/ ght to 50 rrﬁg body wei g

i ncl usi ve. %ﬂweeta@rmfémeanbemg@g Sfmmttwéhtgbldeﬁw ibgdisis admemﬁete@een 20
and 40 | ysive... Still r r.ed.ran f he t i ng
dose. ar S neiBURY s DTl o ofBhiRe 0 LR G ARARR: kel R Bl o

regi mens, tfig bhRezARIAIME i%@hfﬂéle%ft fcﬁﬁ‘e{/éf@oﬂféﬁﬁceothe uﬁﬂ&:hoﬁ Uipcﬁa 3G dﬂh@&rﬁﬁr on is
preferably admnistered in the range of 0.1 to 10 ng/ kg body 20 wei"ght,

i ncl usi ve. MBpoasplogtprat atmisestation biithe apedfN AR dnyibedf. ect i ve doses are in the

range of 0.2 to 5 we nc) usj ve._Still nore preferred

t herapeutically eff g%rF%Eegb%’éé%th& tPL?UtZ]Fi‘S dP%en%@ B fﬁﬁ’etlo‘né f%ﬁ’f‘kg

i ncl usi ve. I I , 10 ﬁgqy LRpeutic dose
or doses maéé()5 ?%t%h%@@é%l%&%l%ﬁgdﬁtb (;ur):jnq /E%Q &Hﬁt tglliggl zi ng dose
and/ or may mrqﬁafeﬁe@t@gedfobyhettb&nmgﬂow ard bttueeen0 andud enpdp, ilttusdle.

tolerizing dose. Preferably the therapeutic doses are adm nistered
i nt r avenous$§ll moranrefgrad saniges foy thedplesighe dosmars Bsiween 20 and 25 mg/ke,

mclusive.
Within these therapeutic regimens, the therapeutically effective dose of

anti-type 1 interferon 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 prefer.red therapeutically effective
doses are in the range of 0.5 to 2 mg/kg, inclusive. Within altemative embodiments, the
subsequent therapeutic dose or 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  tolerizing dose. Preferably the therapeutic doses are administered intravenously,

mtramusenlarly, or subcutaneously.

The following Example is offered by way of illustration and not by way

30 of limitation.
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The follow ng Exanple is offered by way of illustration and not by way - 30
of limtation. 31 WD 2004/ 093908 PCT/ US2004/ 012651 EXAMPLE: USE OF | FNAR-1-
ANTAGONI STHMONGIHER3TREATVENT OF | NFAMVATORY BOWEL DI SEASE ¥ 1val2opat bse
colitis in the cotton-top tamarin (CTT; , Sangui nus oedi pus), a now world
primate species, is recognized in the art as a nodel of Inflammatory Bowel

Di sease (I BD) in humans. Afflicted animals have a simlar pathophysiology to
ulcerative colitis, with simlar histological changes observed to the col on,

and a comMmUEXASEEUR! aUSB CRIASR ANINTAGORISOINTHEAREBATMENT tis in CTT is
associated Wth norbidity 10 and nortality, both in the colitis phase and

due to the col on canceF INFAMMATORYE BQWEEHASEASS i zed by repetitive

out breaks of synptons, with rem ssion. Disease periods generally |ast about
4 weeks, although there is significant individual variability. The clinical
synpt ons3 i ncl udeldipathiheditisiin Feyiopled-tomtaimecind CTW bovgaimmelodiigedt a oew-

mal absor pti on ndronme. .H st ol ogi.cal.l t he di seagse.i.s characteri.zed by

0 1S rati RO PG TREiF o oo S e e BRI TR OF Ve | ar ge

i ntestine, ik RSy iEtahishs Aemenatakhaensiangsialulde,apoppe) ooy of the
intestinal crypts, I ch enabl e diagnosis of stage of progreéssion of the

di sease. Whilt@ativecoditivseith sinfitat hisirdugical dhaigas gbsendd to teawlonpusd agenthmn
probably have a role and alnpst certainly | ead tg _exacerhation of the

condi ti on. sFaudlahgnasand & HireRIoNeaneqoobhs el hiiAseoated withanohsliy, i
CPI - 169 | ) : - _ .
641z L0 %d?{lg?llfn%‘m%%gl 360 F%%?&‘?‘F%%& MRS I igieah o e BB CRTDO 0 W !

i di opat hi ¢ g@tdctdrised By fehEtifite ovfiblehd\sE sylpRaid, WethtrainlsyionaDigagperRids were
sel ected froma colony, on the basis of a history of colitis and exhibiting
clinical syseoewds lashabawdidepelis. afthpegh e ineipgificant ordivigualpgripibity i The of entry
into the stydy. . Animal s.under t col.on bio confirm.ng .inflammtion of
the col on vﬁ'ti’tr%fahSWOV\E‘éﬁkcrsfu%r%ewnh‘?aowﬁ%ﬁof’gfrp %ﬁésofm ﬁénggﬁgﬁoﬁént. Al study

ani mal s hady,pRBidghich HhlopleodiiRlos@llyt ihs dBeesscififacterizbd b id@RF08r 0-4, (O
= normal tissue) for activity, hyperplasia and chronicity, according to an
est abl i $hednaptraphilsfinteathe oncosat hpithelivivbalahalaege iatestineGasthoegesnal ogy 88: 13- 19

1985)). Anj nal d 0 f I EFNAR- 1 | | s. i 0 inclusi
(1085))  Andrml o et S Breschooncd) B0, Lok iAo bR bhle S2ehdt US1 0"

of stage of progression of the disease. While the cause is not known, dietary and
infectious agents probably have a role and almost certainly lead to exacerbation of the
condition.

20 An engineered humanized from of the mouse 64G12 antibody, CPI-1697,
(IgG4k), has been developed, which binds IFINAR1 and competes with 64G12 for
binding to a similar epitope. CPI-1697 was used to treat idiopathic colitis in CTT as
follows. Experimentally naive animals were selected from a colony, on the basis of a
history of colitis and exhibiting clinical symptoms including diarrhea and weight loss at

25  the time of entry into 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 = normal
tissue) for activity, hyperplasia and chronicity, according to an established quantification
scheme. Madara et al., Gastroenterology 88:13-19 (1985)). Animals were prescreened

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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phycoerythrin-conjugated CPl-1697 on isol ated peri pheral blood | eucocytes.
CPlI -1697 32 WD 2004/ 093908 PCT/ US20041012651 was sterile-filtered and
prepared aly2Qo858ds 1 n vehicle solution (Dul becco's Na PBS  (sterile, USP).
The experi ment ﬂv\gs conducted in two sequential phases. IRCFWégqol‘PQF
experinment (Phase 1), 5 animals with colitis were treated with an initial

Seven 10 kg HbERLAL BBt le B AR ) licie B MERe BRUHET Y

control anl(gfalﬂg WEPE admi ni stered equival ent volunes of vehicle solution
(Dul becco's Na PBS) according to the same dosing schedule. In the second
experi ment (Phag'élelexpeﬂmﬁﬂémﬂm@uw@d@l twesaquential phasep| In¥befirsh pesrimdne  sane
dinitial i e ol ] onwed b cewe (10 ng/ kg)
Tor' 8" week{Phatg 5s oo e Eew Y aritr RSo iRl of rOEE R on

accor di ng &ﬁg(f{ohem%a\rlﬁz swie@l%ﬁsmhnfoue%@b%@éeﬁ%o rﬁg?k@%s%s Mﬁng%a@aﬁ 9{ ed for
‘body wei'ght {tWice ek , diarrhea and “periodicalfy by histologic scoring
of col on bitegsweskly thhtas/eelts Fard avaitre] agmelsasse sdathidotd eghivalag vohendsi me of

t r eat ment and then followed for 6 weeks after the end of the treatnent

period, an@f¥eicl sqwirs (Aylpeseotsin Bhe) acegrdie orbasanosing sehekde. Un thy |

ani mal s wer, f t gy at 51
weeks and 27 P FRecBrod (PHERy e o0 HELAIY B TRR160) fUCTR
respect i veliytialaubRaR0 Wask g TRk tvaeRraskly | suabdey (At mbRasfors widkes per
week based on a standardi zed 0-5 scale, where O represented nornmal fecal

st ool s,1tknd ®ntrekﬁne1®@1ﬁtv@ue admwfm ehjclel S@ﬂh%@coméhmwcbw el were

t ak t t | s f al 0 t tibod
e es SouBEs PN st i ap rabar i BRuiE el vt R (1 °5 an
6cm fromt tﬁgngd@,ggjbﬁﬁgogfglctsewd,m)mﬁgm ftervals duri ng the treatnent and

fol |l ow up peri od, the tissue was fi xed in formalin, sectioned and
stained with herimPha@yII; zmnamldmames&@ibﬁh%nh@glemmdtmmlmﬂ andhensecti ons

were scored by a veterl i st tholo IS b] i nded . to 25 t he
treatment g° forrfaveg fi/eﬁg“ ﬁﬁetrﬁaglﬁ?lﬁpéﬁe‘fﬁgﬁ% waeksafdgethepnd ysed 3
|ndepe n | | ar anet er
was. "okt viok SEAEEL B 954 0! oy %%@2‘%?%%@%%#?%?&2%% vt as
“chronicityo lon testblegy ataft \p&kﬁmﬂtbi?ﬂ weem;aaf@eﬁletmdtolﬁ&eﬁﬁieﬁﬂforrﬁhmdlaﬁ@ﬂ
including loss of crypts and alterations _in %I andul ar . structures, which

char act er i SESPEEIVely.- lawh?/a VafoFadedend veored Nisuaily ddeash Hmes Re werlirhesedof

on a standardized 0-5 scale, where O represented normal fecal stools, and 5 represented
very watery diarthea. Venous blood samples were taken at regular intervals for analysis
20  of primate anti-human antibody immune responses (PAHA). Colon biopsies were taken
at three sites (1, 3 and 6cm from the distal end of the colon) at intervals during the
treatment and follow-up period, and the tissue was fixed in formalin, sectioned and
stained with hematoxylin and eosin for histologic evaluation.
The sections were scored by a veterinary histopathologist, who was blinded to
25  the treatment groups. The scoring system, from 0 (normal) to 4 (severe), used 3
mdependent criteria as follows (Madara et al., 1985). The first parameter was “activity”
- number of infiltrating neutrophils, the second was “chronicity” —~ extent of permanent
changes to the colon morphology, including loss of crypts and alterations in glandunlar
structures, which characteristically slowly increase over the duration of the course of
30 colitis, and the third was “hyperplasia’ -- abnormal 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 parameiers assessed, at each time point.
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30 colitis, and the third was "hyperplasia" - abnormal increase in nucosal
tissue thickness, including cellular and interstitial tissue. A nean

hi st ol ogy woaneresmsdet ermi ned from the three biopsy | epersis2do@bhigach of

the 3 paraneters assessed, at each tine point. 33 WO 2004/ 093908

PCTI US2004/ 012651 Body wei ghts for Phase | and Phase Rare shown in Figures

| A-1D and 2A- 2DBdd9spgits %@ PhaseDiant PASR 15 6@ sRéwh i FignAsa A-1bnddPhagp, |1 are
shown in Figures 3A-3D and 4A-4D, respectively. "Activity" scores for Phase

| and Phas@aedpectiely. Shamheasaorrs §uPesse Iad PhaserdlagAhemn in Ergpeast3Ar8Dyand
"Chronicity, ores f.or. Phase .l ,,and Pha 1. are. sh 5.in Eigures 7A-7D
and 8A- 30, eIRcReRRRrl gy AR, RagPior Lo dett opirnae ot S 11 are
shown in F'SQ\USE%ngﬁAQQD%QpeEQ@%@‘@bﬁlﬁﬁﬁﬁ%é%?fdﬁ-Ph%l;ei AIPAke fdid8py | 0 the
control group of Phase 1 was euthanized during the treatnent period for an
i ncreased iingigunal 7A8Dnind 34nkR) @bpdtitay. UHbpegldsied seakt fardhase ] andditapent

regime. No aninmal died in the treated group of . Phase |. For Phase If. both
the 10 contk &P shewdn in Bigiea 99rGuprd Hidr 18Rerespa¥dFlYdi e during the treat ment

eriod. O the ur Vi Vi i<l t [ h - hi er cent age
Eody wei ght i ncr%%?saém%lﬁlg(%% ct?)l%? éno 13?"3‘@6’%?’%9%‘38#‘% %ghsagjl%gdgg%{l%ﬁ Yse |1 -
study t hr ougheskint p&odfor di il edabsitinftih 8HeASa uhdtaldd BNRlcefAnelblitid be body

wei ght increase was nost pronminent 4 to 6 weeks after the end of dosing |
peri od. NMpdteafnmmé reggmen dloyaninha) dipdtin the trealddaroypobPhastd Beri Brassupathithel 5 51

k t he dqsi i Ph i tud d 27 .4 ks f Ph
T st uald *RBBaERCO R tuLe Sngre furiete Heerengered OREE cated
ani mal s co ﬁﬁ?ﬁg%ﬂblg,ﬂ%&%&?@i@aﬁ?'a@ g%rplelr&_eﬂ@gé b@y@éighﬁﬂaésselthaﬂ eat ed

ani mal s had st stically signi body “wei ght percent | ncrease over the
control s (pk®cdiirp] gibop ée bathiPeded afd Fhe:, [T 4A3PHNroudFR0OGBE study tphod (gtes gr oup
showi ng good body wei %Si increase. were found out to be 20 under 20 nonth at

the initiatlifehDénd2ReZid) e body Viekaht BERASOEAYOS femaRsb 4 o 0 Mpckealidte to

Ccores of ot A Ss iR BT ol U GRamER, A e

weekl y Byversdgecets aftgrtthe dsdnd geriol dwelrhasdl stidpieVENEM3 welke fecRiase I shadir e) i n
the treated group during the course of the study in 25 Phase Il stud
wher eas t hsbewet ewr biggsn podhvweielt nescenhipemoeanke frted anigalsgonppred

i nprovenents in. diar.rhea.scores_start right. af.ter,gnset of .treafnent and
tended to ° eeco§l|5r§)1 al élgg‘ z}ﬁpglyc@ﬁlé&)ﬁzéss‘ggg{eﬁ%ﬁ a%i‘m%lé g?ﬁ %%%?mfiﬁy glgmlqﬁ st udy.
For Phase lpo) Weisht b&t8ent increase over the controls (p<0.01). Three animals (#4199, 12300,

52099} in the treated group showing good body weight increase were found out to be

20 under 20 month at the initiation of the study 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 summarized in
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 study 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 I 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 neutrophﬂ
30 nfiltration in colon of CTT is summarized in Figures SA-5D and 6A-6D. In Phase I
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
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i nprovenent in diarrhea scores was not obvious for the treatnent (Figures

3A-3D). The effect of CPI-1697 treatnent on ™activity" scores representing
neut r ophi | Dol dfhdgt ration in colon of CIT is summarized in Figures 5A-5D
and 6A- 6D. Wlo’rgl‘ H]/gggbedsl study (Figures 5A-5D), both the cgﬁkwg?oog[ﬁﬁﬁflr eat ed
group had decreased neutrophil infiltration right after initiation of

study. The .treat. had, i ed,,n hd 2004/ 093908

PCTI usz004/113@%(3‘&%gEI O?gﬁ;%#‘fo? errh‘%%ﬁ Oﬁ %%Zofwﬁﬁ Seqypéé %’?‘ggibé‘%a“@égxggﬁreta%é(}%%@“&nd

subst anti alihjinda6s aosew BBt fRiek 10, Médnldab@iHe@BnirbioFb YRl Bigh@y Veek 10. In
contrast, the control group had slightly decreased neutrophi’l Tinfiltration
over Week Olecrsastsdaieutr@phiHofibvation obgr WeekkO 66Weeha. tiomaveadbyeeh Shaties! i ght |y
less neutrophil infiltratjon than the caontrol group. |In Phase || 5 udy
(Froures oarsts sdrmad BgbGlest Gponahmicrande B sorbyios dp Phaseal i on
(group e, | 8 , ofred i y Week 35
-wher eas ?ﬁ?ﬂdégﬁguéﬁts%g‘f %%Ri\%gﬁgie/\%é %gulgg?({:dr g%é%ggdﬁééﬁ%iﬂ@&t o%{%gﬁ)fgw

treat ment ofedndbrvanhei weels sadepericdpne Satidr ngluendeby Wakk 3pevimpaetic changes
to the col on norphol ogy, including |loss of crypts and alterations in 10

gl andul ar stopiiel grper sisfved T desredigmmari zed in Figures 7A-7D and SA-8D. In
Phase | study (FR-qur, ¥/ [ € . Lo QI had
i mproved col on Tn}%r%%gﬁ %@gﬁ%’ﬁ% é&etg?&? n@ﬂ)ﬂé{? ilt%ﬁ&g]fetstrérapgésgﬁ% %{ﬁ%vc\)gver such
I mpr ovenentpdddendn@thanSastodhd8lon MagpHolddd! @Eluaim@UBsshifdrypdd ardiaiera@bys in

addi tional beneficial effect on colon norphology over the control group. In

Phase | 10 stglahydulaFisgueterss 8ACED)is surmatizeddan Feeut® Gr-dDmnd£d\-BRplwPkasedol on

nor phol ogy t eks .af initiation of dosing, exactly the. opposite of
t he cont rols%&%’o(ﬁ%m%gﬁérho% {'?8 CP‘?%‘Q?E%“&?%@IE%’I‘E 1aﬁ6rPB‘>‘/}|VFfE??}%rrent in
col on rmor pr}ﬁb@ﬁ&lo‘g? ABhit 4Rr GR!0 rHe@HRnt, WOt & s RImME PR waoRBAr ed to
Week 12. The effect of CPI-1697 treatnent on "hyperplasia" scores

r epr esent i nystalmedr he tredted gwap did mt ieoos] additewelbanbfickirdfest oni euddudi ng
cellular and interstitial tissue of T i 2 umarj z in Figures 9A-9D
St | o 10 BnoPRO kS ke R i Bremy s Toeiy GRS Bt b phol ooy
change, {bot : Lk L.Ssue
i okt S e B B B e b ot s

not sust ai dgdsitcldtahd cadod grogp 0 vprebvar, nind irbmakgrany hadlthotd iamadveheneiy ci al
effect on nucosal _tjssue thickness over the control group. In_Phase Il

study (Fi guicda moriologpphanithecontiohgiogp ongdeanpt Waek S5 RpPesred bageslas the
control group i nIﬂQ‘%ffﬁ%%f PSR t}lenﬁéﬁP&? Sh)%\éﬁflaﬁfescores representing abnormal

increase in mucosal tissue thickness, including cellular and interstitial tissue of CTT is

20  summarized in Figures 9A-9D and 10A-10D. In Phase I study (Figures 9A-9D), similar

to colon morphology 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 II study (Figures 10A-10D), the treated
25  group had similar changes as the control group in mucosal tissue thickness over the
study period of 12 weeks. However, long-term follow-up showed that the treated group
had decreased mucosal tissue thickness compared to the control group long term at
Weelk 35.
Serum samples from each animal were assayed by ELISA for levels of drug
30 (CPI-1697 anti-IFNAR-1 antibody} by detecting human IgG4, and for primate-anti-
human-antibody (PAHA) responses. As shown in Figures 11A-11B, drug levels of about
50-270 ng/m! of plasma were maintamed throughout the treatment phase and PAHA
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study period of 12 weeks. However, long-termfollow up showed that the
treated group had decreased nucosal tissue thickness conpared to the
control grsupdeomgotser m at  Week 35. Serum sanpl es from qaghy@désBiesper e
assayed by ELISA for levels of drug 30 (CPI- 1697 anti-IFNAR 1 anti body) by
detecting human 1g&4, and for prinmate-anti- human-anti body (PAHA) responses.
As shown i nlefélgwesslo®lokubliBectdbledn tievedjsrityfof abmutls (FBQurdy 2 AdLB). of pl asna
wer e mai ntai ned throughout the treatnent phase_ang PAHA 35 WD 2004/ 093908
PCT/ US2004/ Htheizh all aayiapls regsived itrsapie doseien & et bagin, ceriainpajresls Worcof

ani el s guEga R4, oOLUNROR, l be oPLTRYe o 6681 YA L g sarydose on a

wei ght basi s, certain an observed rculating

level s of Gihgd 6&bnc&tratibnd 6f GPL1 (Uhab bediRTemotBirted pAvdmsBf tobeREBEVedhi ONS
of CPI-1697 has been denonstrated previously to be effective in 5 bl ocking

| FNAR- 1 bn Wbtkiog IENAR: hatérre fnpiimste sdeesahivorahsna #6494 amdl#3520p@) i n
Phase | devel o det egt.abl e responses and no d ct.abl e PAHA response
was observ Sgﬁg%vﬁgoﬁ‘?ﬁ dﬁﬁat%%%{é TPy 015??5383!11’ dﬂ@Fﬁﬁf’e} ASSPIBF Wahese

resul ts SUg&%iﬁﬁ/eH lﬂ?élrye%igﬁe gﬂﬁiamnrﬁ_géen@gig@emzj\nggg.d rBScdedting @u%gaétttha' _dose

of CPI-1697 not to a significant inmuno ical response to this
protei n (hutiiedosing rdpdelyn vsclhmsdingm High ntiatelose af CPI- el didwotkadtolzevel s
(Figures 11A-11B). Levels of IFNARI on white blood cells were assayed by
f1 ow cyt onetiggifigay impamolegicabiespange toctdispreiein (byerg apibasyys Ehese t¥p udy wer e

sunmmar i éﬁ‘één@mﬁs%wo%ﬁowB?%%%%@E@“éﬁﬁ%ﬁb hase | study were not obtained

as the assays wereé no nterferon receptor bl ocking

was achi eved t 0 MevelsdfIFNaWwE! én whitd bloug bellRahers as@l@al 18y flow cinichs ahd gt ed
animal s. Aninmals having higher |levels of serum CPl-1697 tended to have

better recepumalitidoskinter. levals sliase I study isae brupagecd indiigrph 3s Re¢eptast udi es,

CPl - 1697 treat.ne ener at ed ight i,ncre enefit over control, in

col 1 15 af {FreE BPRRELFieA Sers B8 P Hinda B TR CR Sy BB OB Mt at e
period had gyefdifletitod1b8Ghe Wak BetidtRE @Y PARIts 1bv3ls kIdUBR RoPLbigNaE SR and

hi st opat hol ogy scores including "activity", "chronicity”™ and "hyperpl asia".
| n Phasé5| | thetugetyd avinele Awssnals loomnghighdr davebatfivemm OBEil 69Venddd tnhewd
response and higher circulating |evels of CPl-1697. There was also a

posi tive co“i’qﬁggﬁﬂﬁrlﬂ@?%%n | ack of PAHA response and inproved clinical

scores. Such co rﬁ%hﬂfrﬁ&?ﬁn%ﬁﬁlﬂ@& 1 5isd A'studies, CPI-1697 treatment generated

weight increase benefit over control in colitis-afflicted tamarins. Phase I study with
longer CPI-1697 treatment period had even better effect with improvement in diarrhea

20 scores and histopathology scores including “activity”, “chronicity” and “hyperplasia™.
In Phase II study, there was a correlation between positive clinical response and higher
cireulating 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 statistical 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 than acute and trended to be sustained beyond the treatment
phases, as shown by long-term follow-up study. Longer-term treatment in Phase I study

produced stronger effects than shorter treatments. Increased exposure, both in time and

30 plasma levels, to CPI-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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Phase | study. These correlations were not testable by statistical nethods
due to the 25 small sanple size in the study. Overall these results indicate
that treat humani zed anti body to | FNAR-I prod a clinica
|nprovenen&ﬁ?% 3%%???c CIT. The effect was chronic rathé%nﬁﬁgﬂ 4L and
trended to be sustai ned beyond the treatnment phases, as shown by |long-terns
foll owup study. Longer-termtreatnent in Phase H study produced stronger
ef fect s t hamarghvemicelifitatioat mepbs matliowithaseltviakipg Somethe bpitih andsdopeef thad 30
plasma | evels, to CPl-1697 was, associated with greater response, Fromthe
foregoi ng i MVGRYQD: Haccarhingly, the Byeptpgis ngj WB%??‘%B%%W*EE RRRReR FHERSs of t he
i nventi on have been described herein for purposes of illustration, 36 WO
-2004/ 093908 PCT/ US2004/ 012651 various nodifications nay be nade Wi t hout
‘deviating fromthe spirit and scope of the invention. Accordingly, the
invention is not limted except as by the appended clainms. 37 CLAIMS Wat
is Clained: 1. The use of an anti-type 1 interferon receptor antibody for
preparing a nmedi cament for the treatnent of a patient afflicted with an

I nfl ammat ory Bowel Disease. 2. The use of claim 1l wherein said Inflammtory
Bowel Di sease is selected fromthe group consisting of Celiac Disease,
Crohn's disease, and ulcerative colitis. 3. The use of claim1 wherein said
medi canent is adm nistrable by a route selected fromthe group consisting
of intravenous bolus, intravenous slow bolus, and infusion. 4. The use of
claiml1 wherein said nedicanent is admnistrable by a route selected from
the group consisting of subcutaneously, intramuscularly, transdermally,
intradermally, and intravenously. 5. The use of claim1l wherein said

nmedi canment is adm nistrable by a route of nucosal delivery selected from
the group consisting of inhalation, nasopharyngeally, and orally. 6. The use
of claim1 wherein said nedicanent is admnistrable in a dosage range of
between 0.1 ng/kg body wei ght and 50 ng/ kg body wei ght, inclusive. 7. The
use of claim6 wherein said nedicanent is adm nistrable in a dosage range of
between 0.5ng/ kg body wei ght and 10ng/ kg body wei ght, inclusive. 8. The use
of claim?7 wherein said nedicanent is admnistrable in a dosage range of

bet ween
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2nmg/ kg body wei ght and 5ng/ kg body weight, inclusive. 9. The use of claim1
wherein said nedicanent is adm nistrable at a frequency between once per
day and once per nonth, inclusive. 10 Alfgsuse of claim9 wherein said

medi canment is adm nistrable at a frequency between twice per week and every
two weeks, inclusive. 11. The use of claim9 wherein said nedicanment is

adm ni sMhabis&laimed: f r equency of approxi mately once per week. 38 12. The use
of clain11 wherein a second therapeutic selected fromthe group consisting
of an | TW[sles i ,

i rmunormdul atory é)?g;ﬁlta Mt(?Jtypaenlt g’k%r%eébrmecm%éd}é%r}&%{?% a n%hl atﬂr}etnﬁfor the

adm ni str¢ampbe.of h@atla'ﬁtafﬂnsedoﬁltlaarf Inflainniaygpe Bbwahmsreh&r on ant agom st and
second type 1 interferon antagonist for preparing a nmedicanment for treating

a patl t afflicte n | nfl t ory Bowel sease, Wherein at a first
time p nt a I?%IIIS@P? 2%%‘6 %elé‘fsagwﬁ%m apagy Bowy ﬁEDiseFSr?tléF?1%9t6‘51§'8%t§56?ﬁugt is
adm ni stdnaRlify aNdel(R)Ditasd @%ﬁﬁ’@qlstehgseammémﬁvé befigpeuti cal ly effective

dose of the second type | interferon antagoni st is adm nstrable, wherein
the first type 1 interferon antagonist is an an anti- type | interferon
r ecept of. ant Thyoebg of thimTheharsie safd ro¢dicamers lwetdarleiStTalslaibd agegtendettpdérom the

terf t -1 t ti.bod 15. Th f
cl ai m 18OURETET A trieRRaRan el RGrrus Oy TG B Bl e pe 1

interferon receptor antibody sufficient to prevent or reduce the induction

of an 194G anThd@d\f clagif 10NB& einGaldaRERtankMisHdiinRtrh9I8 b9Ta rhhie salatted FyRethd
interferon receptor antibody. 16. The use of claim 13 wherein the dose of

sai d angroup gersisting of syticarappoystc dptaseusgelpdepsdamaetiwsedermellygolg body

wei ght &Haggggékg body wei ght, inclusive. 17. The use of claim 16 wherein
the dose of sard anti -type 1 interferon receptor antibody is between
20nmg/ kg body wei ght and 40ng/ kg body wei ght, inclusive. 18. The use of claim
17 wher&i n tTie st clmimsa\ivﬁleramtshrdtmahca'kndmﬁﬂfdfnﬁhmtrahile(b@[atrontea)lﬂhil.hodiy is

bet ween 20ng/ kg body wei ght and 25 body wei ht inclusive, 19. The use
of cl a.%lysrwgacrﬁd g the %re%ﬁalswﬁéf)ir% ?11' é&amp aﬁing hi apd prally.

adm nistrable in the range of 0.1 ng/kg body weight to 10ng/ kg body weight,

i ncl usiye. 2@pe [ %f%&%qfwﬁér@n%@mxmﬁrﬁemlsse&rnqngﬁﬁm%am%gl: ré E%%awa@n

antagoni st is admnistrable in the range of 0.2 ng/ ht to 5ng/ kg
body wed.gmig/kg bedyuseigbt and 50 mg/kg body weight, 1ncluswe

7. The use of claim 6 wherein said medicament is administrable in a dosage range of between

0.5mg/kg body weight and 10mg/kg body weight, inclusive.

8. The use of claim 7 wherein said medicament is administrable in a dosage range of between

2mg/kg body weight and 5mg/kg body weight, inclusive.

9. The use of claim 1 wherein said medicament 1s administrable at a frequency between once

per day and once per month, inclusive.

10.  The use of claim 9 wherein said medicament is administrable at a frequency between twice

per week and every two weeks, inclusive.

11.  The use of claim 9 wherein said medicament is administrable at a frequency of

approximately once per week.
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21. The use of claim 20 wherein said second type 1 interferon antagonist is
adm nistrable in the range of 0.5 ng/kg body weight to 2ng/ kg body wei ght,

inclusipe. 3fhe use of claim 1 wherein a second therapeutic selected from the group consisting of an
immunosuppressive, an anti-inflammatory, a steroid, an immunomodulatory agent, a cytokine, and

a TNF antagonist, is further administrable.

13. The use of a first type 1 interferon antagonist and second type 1 interferon antagonist for
preparing a medicament for treating a patient afflicted with an Inflammatory Bowel Discase,
wherein at a first time point a tolerizing dose of a the first type | interferon antagonist is
administrable and (b) at a second time point a therapeutically effective dose of the second type 1
interferon antagonist is adminstrable, wherein the first type 1 interferon antagonist is an an anti-

type 1 interferon receptor antibody.

14.  The use of claim 13 wherein said second type 1 interferon antagonist is an anti-type 1

interferon antibody.

15. The use of claim 13 wherein said medicament comprises a dose of said anti-type 1
interferon receptor antibody sufficient to prevent or reduce the induction of an IgG antibody

response to repeat administration of the anti-type 1 interferon receptor antibody.

16. The use of claim 13 wherein the dose of said anti-type 1 interferon receptor antibody is

between 10 mg/kg body weight to 50mg/kg body weight, inclusive.

17.  The use of claim 16 wherein the dose of said anti-type 1 interferon receptor antibody is

between 20mg/kg body weight and 40mg/kg body weight, inclusive.

18. The use of claim 17 wherein the dose of said anti-type 1 interferon receptor antibody is

between 20mg/kg body weight and 25 mg/kg body weight, inclusive.

19. The use of claim 13 wherein said second type 1 interferon antagonist is administrable in

the range of 0.1 mg/kg body weight to 10mg/kg body weight, inclusive.

20.  The use of claim 19 wherein said second type 1 interferon antagonist is administrable in the

range of 0.2 mg/kg body weight to Smg/kg body weight, inclusive.

21.  The use of claim 20 wherein said second type 1 interferon antagonist is administrable in the

range of 0.5 mg/kg body weight to 2mg/kg body weight, inclusive.
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