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i ncorporated herein by reference. 10 ( Background of the Invention Type |
interferons (IFN) (IFN-a, IFN-O, IFN-0), IFN-ti) are a famly of

structurally related cytokines having antiviral, antitunor and

i munonodul atory effects (HargyneinezeDd BepBoBEd1® 2001; Cutrone and
Langer, J. Biol. Chem 276:17140, 15 2001%. The human | FNa | ocus i ncl udes
two subfanmilies. The fi INTERIBERON ALEHAs RFORiU(IKNARel i ¢ genes and 4
.pseudogenes having at |east 80% honol ogy. The second subfamly, all or
onega ((u), contains 5 pseudogenes and | functional gene which exhibits 70%
honol ogy i th the | FNa genes (Wi ssmann and Weber, 'Prog. Nucl. Acid Res.

*Ml. Biol., 33:251-300,1988)., .The subtypes of |FNa have different specific
20 activitieSTHHt ﬁﬁ@“ﬁ&%g@%ﬁ{]‘g@l’g‘?ﬁ%gbi ol ogi cal spectrum (Streuli et al.
PNAS- USA 78 2848Thi§%§élcaﬁﬂﬁ chayeint RenR B tieGlIlnd Ble SEG8PEO I MAGNEt M et
al. in "Interferon 5""BEd. |. Gesser p. 1-22, Academ c Press, London 1983).
The i nt er f er @H4¢B058, Bled April 23, 20¢H dizdentiye corgentgdEwhich erehcapotatesl herein by

appr oxi mat el 50% honmol ogy with the | FNa genes. 25 Gamma i nterferon, which
i s produced B HEFi vat ed | ynphocytes, does not possess any honplogy with

t he al phajbeta interferons and it does not react with their receptor. Al

hurnan type | interferons bind to a cell surface receptor (IFN al pha
receptor, | Bagigroend of tite Imyenfiont wo t r ansmenbr ane proteins, |FNAR-1 and

| FNAR-2. I FNAR-1 ,.30 i.s, essent|i r hi atfini i,ndi ng apd differenti al
specificity of t h@ﬂﬂ%ﬁ%ﬁ%l(@)(@'%h@?‘ﬂz%tﬁts[ﬁﬁ?g)a?e IE"? uncti onal
di fferences {RinRafre ﬁed ngs;ﬁ/okiﬁﬁﬁ%akm{g%ﬂti%‘ﬁ} YRS oI inoRR RN a6 r&i;feétb ed,

it is thought that “eac exhibit different interactions with he | FNAR
recept or conffménetsal] Bladd.rfy 413, ol le fiuirah¢ gndl.anges d. BiogrEhanmm@76uf/¢dhes WO
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14 non-allelic genes and 4 pseudogenes having at least 80% homology. The second
subfamily, oIl or omega (®), contains 5 pseﬁdogenes and 1 functional gene which
exhibits 70% homology with the IFNo genes (Weissmann and Weber, Prog. Nucl. Acid
Res. Mol. Biol., 33:251-300, 1986). The subtypes of IFNa have different specific

20 activities but they possess the same biological spectrum (Streuli et al. PNAS-USA
78:2848, 1981) and have the same cellular receptor (Agnet M. et al. in "Interferon 5" Ed.

( " L Gresser p. 1-22, Academic Press, London 1983).
The interferon  (IFN B) is encoded by a single gene which has approximately
50% homology with the IFNa genes.

25 Gamma interferon, which is produced by activated lymphocytes, does not
possess any homology with the alpha/beta interferons and it does not react with their
receptor. |

All human type I interferons bind to a cell surface receptor (IFN alpha receptor,
. IFNAR) consisting of two transmembrane proteins, [FNAR-1 and IFNAR-2. [FNAR-1

30 is essential for high affinity binding and differential specificity of the IFNAR complex
(Cutrone, 2001, supra). While functional differences for each of the type I IFN subtypes
have not been identified, it is thought that each may exhibit different interactions with
the IFNAR receptor components leading to potentially diverse signaling outcomes



forms of IFNAR-1 and | FNAR-2 suggested that al pha and beta interferons
signal differently through the receptor by interacting differentially with

respecti V%é?@éﬂ?ﬁ?f Lewerenz et al. (1998) J. Mdl. Biol Pgﬁ'%ag%mnzgg Early

functi onal Ies of type | IFNs focused on innate defense against 'viral
infections (Haller et al. (1981) J. Exp. Med. 154:199; Lindenmann et al.
(1981) Methods Enz ml)l . 78:181). More recent studies, however, inplicate

type | | FNs Hsogkstt 8ht(199GhtuBint Sghamat 37y 1 3438 kinmagtiquipr: Redissiaipizipgmutantine

response. Spegif.i ) \ h - fael |t

differentiat ?@rﬁsgﬁ ﬁr711g%‘\l/{ei ¥R‘§£¢¥éﬁg‘? %urggg%fﬁdemﬁlp%%%ﬂn%&/ﬁf ge@f(;eéﬂlsnsl?é{g‘}m et al.
(1993) J. Expiffebdmily thit@igh Ghdeceptor eninenaging difiodialpraduespeetive chiinkel man et,
al. (1991) J. Exp. Med, 1%%: 1179) and to support the functional activity

and sur vi val (efvaraortpl (14 IsMobBiel 482:58%)- al . (2000) J. Exp. Med.

191: 1777, gTough efranglhun G998 SR E68 ARSI oREREILIGIY o8 agTDET Of-

groups suggests t a may enhan on or activation of

dendritic celidfsctiobCeiali<sanhi. (198131, Blp. Mea008%):198; Umdenmivdl et al. (1981 IVERiods uf t
et at. (1998%1&;. |.moungl ., 161:1947; |uft et al. (2002) Int. |nmunol.
14: 367; Radv&ngymel 73181} Mot reegnt seadies, howervan dnplioste oY [FNsas pRifitor e,

I ncreased e | il | L iB8m ' ' S
aut oi nmune di sela(@ﬁllg‘zfsegﬁqf1 %F%@Eges %alitﬁlgg %@{E@? 1rLaanfesﬁ%g%Z%%cﬂﬁgg¥M%‘@lﬁé‘
(1982) Art hr hhveshehehowa o B@8itat2diffrettatign ef nailve T(&RSApnEiherThl pathmia| . o
LoD it LA B MR b3 80 kbl oD ex Lot
of this are | 0= ' S i I%B;@ | o
supra) and S@?%%n?ﬁ%ﬁ@%{%@%e&yfﬁs{k d (Il-l{go (rig{gZ sdtfglragﬁm%ni ch
are associ at end survivabbfemernery T evldd (Saotini) ¢t 420G d. Expe Met dD 1127 T;WPdughst ( RA)

25 (Hertzog Hopki Meager (1988), Arvin and MIler (1984),

supra) in m%&zﬁg@pk&‘ﬁg‘:ﬁ@ﬁ}%} a nore significant role. Mreover,

adm ni stration of i X erlyin
i strati Iﬂe@érﬁ%{]o?% 89 ahulifter Bﬁgﬁ%ﬁﬁgg%%ﬂ%gmgﬁlg Paincdtider | ying

di sease in patients wt riasi s an to 1 nduce an
SLE |1 kel5sy nchtaation or quatvatior of dentititicitel (PIOsY (Samsnihetstl (290®T. Bxp dvisdrine

nor mar i co. SRUTT D datettel TR TnmBRu 107 ToHE Ludoh ob kB0 SR hne. |
fo I ead (0 undes/Taa e et sF ALy Soull i Ry JODOPTRAURINE, hinagpe cases
di sorders. Hexpessiarhefitgpal mterirbmd lmgibeetl descitbraltin anmeiaus whiothnunhidisessesn 2 WO
2004/094473 IE) oullilsJ% %9&9%]7%]643&?031; 2:1423; Hooks et al. (1982) Arthritis Rheum 25:396;
20 Hertzog et al. (1988) Clin. Immunol. Immunopathol. 48:192; Hopkins and Meager
(1988) Clin. Exp. Immunol. 73:88; Arvin and Miller (1984) Arthritis Rheum. 27:582). -
The most studied examples of this are insulin-dependent diabetes mellitus (IDDM) ‘ \)
(Foulis (1987) supra) and systemic lupus erythematosus {(SLE) (Hooks (1982) supra),
which are associated with elevated levels of IFN-a, and rheumatoid arthritis (RA)

25 (Hertzog (1988), Hopkins and Meager (1988), Arvin and Miller (1984), supra) in which

IFN-f may play a more significant role.

Moreover, administration of interferon o has been reported to exacerbate
underlying disease in patients with psoriasis and multiple sclerosis and to induce an SLE
like syndrome in patients without a previous history of autoimmune disease. Interferon

30 o has also been shown to induce glomerulonephritis in normal mice and to accelerate
the onset of the spontaneous autoimmune disease of NZB/W mice. Further, [FN-o
therapy has been shown in some cases to lead to undesired side effects, including fever

and neurological disorders. Hence, there are pathological siteations in which inhibition



of type I IFN activity may be beneficial to the patient and a need exists
for agents effective in inhibiting type I IFN activity. Sunmary of the

| nventi on goMgypiement invention provides antagonists ofy. j ) cal

activities of the human type I MN. These antagoni sts can t%@%ﬁ@é@k#g?

t herapeutic (including prophylaxis) purposes, for exanple in situations

where the producti (Iﬁgor,ex ressi on oqf, tﬁge I-1FN (1FN a/ RA/T) is
associ at ed wthPpATHS refiTiamay hepinsheial 8 foepationt u3ed exisinlop pgFIhe used

for the di agp®sige inh@itiRd B diITERSESiQr for the study of the evolution of
10 such di seases. B%Ien\ﬁ?dr%ve%ﬁipon pr o%&@g humani zed anti bodi es directed
agai nst the IFNAR-1 receptor in which nmurine CDR sequences have been

grafted diregtly int(% uilm)di,fi ed human franmework sequences, resulting in
hi gh af fi ni t YoM 9ishenventiopyodi es. Furthermore, the invention provides

humani zedsant i bodies ¢ ey ARG bioonrk ' £ iR ¥ dil [ o rder
to decreage the anti gegiﬁg;]te;hg]gn‘{ hg&%éulltoi bodf}ﬂ%&?ﬁggl?‘?qj‘}'ﬂgﬁ?ﬁvagﬁﬁﬂgﬁogl SO
provi des ant thedoymartagmERs Thies¢ dntagahiisecan br usskfoe theoapientio (inclndiagi nvent i on
provi des a huma i}jléle(d ant i bo

dy or hLimani.éled ant i bqd féa nent that .,
Speci fi cal | y PEPRUSISHRITRPHRLor SKaRRle M S eateRa ¢ s Prodslah f EFRIFHIRAT abl
regi on conpr S| I Ak 1. Al i 1 ]
sequences of @EEW Wé@g Pﬁ)@ﬁé%ﬁd@?ﬁ%%&'{)%ﬁa'\}é@t% %rzl%ﬂ gn@%‘ﬂ%ts chain
vari abl e r egtamals®bpusedifogthe éagnosipbraeiotadiséasedeat for thersimly ofely evolution ofo
acid sequences of SEQ I D NO 4,. SEQ | 1 5,. oy SEQ.JD . NO 6; and variable
donmi n f il 1@@??0 E@%ﬂfl%ﬂpﬁ@%%%%ﬁ@ﬂ @}H&%Oéwaﬂﬁgctsé agpimh then
antj body or RHRR L : i i donmai n

{ y -P{Eclsﬁi&}ﬂ?ﬁt g@@gﬂgmr Oé Cﬁjlé‘é%‘dﬁ{éés hNtbecEi e%%&r%f%ﬂ NREHPRLE

framewor k regions are una e m t he human an human” ant i body
consensus 2bnhodifieddokian franemarh ssquenths) deswitintg, inthhgh affiveépt fuoetiquebvi des a

PN al pha T oBuGles: FupPHIS dne HERHPRAARE APTARA PTG OIS ng: t he
ani no aci d sgayensa apfibddyRodiBERonPiNRiddto d6ERA&C(RER IRy 3F thedffibodP CDR3
(SEQ ID NG 3) of mnurine anti body 64G12, wherein at | east ohe amno acid

subst i t utliSonitbelf Dlaemvenitba dlse prhwdesdntibodicfragrsesiefibe abéveCDR3 (SEQ | D

NG 3), and vari abl e donmai .ramewor.k reqgions.derived from uman anti body or

% human anti body R OREBERERC R Aoh PR 68 5 bl Eunird Blbed B Syt rstaY
antibody fragment that specifically binds IFN alpha receptor-1, comprising:

a heavy chain variable region comprising the complementarity determining
region amino acid sequences of SEQ ID NO:1, SEQ ID NO:2, or SEQ ID NO:3; and
20 a light chain variable region comprising the complementarity determining region
amino acid sequences of SEQ ID NO:4, SEQ ID NO:5, or SEQ ID NO:6; and
{ variable domain framework regions from the heavy and light chains of a human
antibody or human antibody consensus framework, wherein the variable domain
framework regions are unaltered from the human antibody or human antibody consensus
25 framework.
In another embodiment, the invention provides a humanized antibody or
humanized antibody fragment that specifically binds IFN alpha receptor-1, having a
heavy chain variable region comprising;
the amino acid sequence of CDR1 (SEQ ID NO:1), CDR2 (SEQ ID NO:2), and
30 CDR3 (SEQ ID NQ:3) of murine antibody 64G12, wherein at least one amino acid
substitution has been made in the amino acid sequence of CDR3 (SEQ ID NO:3),and
variable domain framework regions derived from a human antibody or a human

antibody consensus framework.



Preferably, the humani zed anti body or humani zed anti body fragnment retains at
| east 50% of the IFN al pha receptor-1 binding affinity of the murine

anti body 6g4Ghdasdoly73t hi s enbodi ment, the variable donai n JhamBwRid,d§9i ons
maybe unaltered fromthe human ant| body or human anti body consensus
framework, or may contain specific 5 substitutions within the franmework
residues. In a preferred enbodi nent, the antibody or antibody fragnment
conpri ses an am n&%ﬁ@ys%émmameéﬁn%hodwg ilmanized aptihodpdragnipptretaingnaty

om “the. or 815808 QeGSR eyl o e ARIE A SRR 4
and K, nore tl:maﬁm:hﬂnlem,ﬁmwmmiahhm&lﬂahewbmieﬁonmrgybamnamsd fomngeof L,

E, V, A C R D, 10 M, T, W and K 1In another preferred
enbodi ment , bmfea%mt}baéwr Brmzn antikedy copssgRRFamesors; OITBLY sontaRisAerife d

substi tutisong %%n%%hﬁ Walinltht ﬁ‘ﬂ{ne%ﬁgresﬁﬁgg efn]aagé%f E%P eﬁlboaﬁge?ﬁ 'tﬁéjg.ﬂt%dﬂz%r

substitution tyrosine to an am no aci rom t roup
consi sti ng ofntitiody Fragf@enRomprises af amiho «Cid $ubsfitutivy atpositionDt oaﬂDRS _more

preferably tg am no acid selected, fromfhe group consistin E R V,
A F, and HP ’fe%erfl‘é‘ﬁ’ @%ﬁﬁ“ﬁ&‘ han 155§ F?%Ho%ﬁ%ml%tﬂaﬁ%%ﬁﬁsﬁ

ant i body fra v

conpri sing tﬁﬁ%g#]{%{ng%ﬁ%ggggyﬁﬁwo EE%WS/IN%IE)? @Q’n?%‘é(\) | D

N%) 521 , and CRREerglSFen kininoaGy sdgctmlnfmnﬁgraup cdng@ntg@gﬂg*ﬁ .y OGS, 1,1';,13,
enpodl ne e _l.nve 0 royl des_.a nize | or u lze

ant i body%r agﬂeﬁt& P%f{ksg’é%’?t M’F{PWSP g’g’o %ﬁnbﬁ’gﬁéﬁf B‘Fttllbfgag@ﬁ?ﬁ}e%i ng:
20 a heavy chgiy @%@%aﬂﬁﬁb ﬁ&&bﬁﬁuﬁamrakgmﬂoﬁ hﬁop@bm %éf@raﬁf:‘,ﬂﬂﬁ@ce of CDRIL

(SEQ ID NO 1), , of "nuri ne anti body
64Gl2; and asuhsghmonhma subsamtlablc’étyregn@w ammunosp elehfedﬁmmnthe@md: sequence

o SECuateah Sy, 0%, R 1 N0y S ok TG SRR Bl i e
fragment conphimesidielect@PESmIASeTD Qnﬁéﬁr@o‘i'l‘@q{,"?% ©anat. AR RihRAhgCi d

position selected fromthe group consisting of. 29H, 37H° 40H, 71H,
78H, 19L,1537prefetsid enggidima) the antibaHi or aptibe ﬁiagm@t étmlm cowptisesadight cminf

n Kabat 1 nUBFEicEion Shbaard en A i R RN R AR AR o

substi t uti on(SEQ @ aNDBY, ani TDRY ESHOIDANDBF ofinukias kalivdg4GIRi | | zi ng the
nunbering systemset forth in Kabat, a substitution of methionine for

| euci ne at resi dufn zothasembodiments the invgntien preyidsy 3 humanized antibody or
humanized antibody fragment that specifically binds IFN alpha receptor-1, comprising:

20 a heavy chain variable region comprising the amino acid sequence of CDR1
(SEQ ID NO:1), CDR2 (SEQ ID NO:2), and CDR3 (SEQ ID NO:3) of murine antibody
64G12; and b

a light chain variable region comprising the amino acid sequence of CDR1 (SEQ
ID NO:4), CDR2 (SEQ ID NO:5), and CDR3 (SEQ ID NO:6) of murine antibody
25 64G12;and
wherein the humanized antibody or humanized antibody fragment comprises at
least one amino acid substitution at an amino acid position selected from the group
consisting of: 24H, 29H, 37H, 40H, 71H, 78H, 19L, 37L, 46L, 581, 70L, and 83L,
wharein the amino acid position of each group meinber is udicated utilizicz the

30 numbering system set forth in Kabat,

In preferred embodiments, the amino acid substitution is a substitution of alanine
for phenylalanine at residue 24H utilizing the numbering system set forth in Kabat, a

substitution of methionine for lencine at residue 29H utilizing the numbering system set



WO 2004/ 094473 PCT/ US2004/ 012649 forth in Kabat, a substitution of alanine
for leucine at residue 29H utilizing the nunbering systemset forth in

Kabat, a sygshisfovidson of isoleucine for valine at residuper@éidod0fe
substitution of threonine for alanine at residue 40H utilizing the nunbering

systemset forth in Kabat, a substitution of proline for alanine at residue
40H utili zin A nunber i.ng. system set for.th in .Kab .Substitution of
| ysine for a&‘ i ﬁF%%bgﬁaF‘g@hﬁﬂ@néfﬁnﬁF&?ﬁ ]‘ZF(H_ﬁB £ 1ﬁ%€‘§eﬂr~lﬁbz@§§%‘%m set forth
in Kabat, a gyasdriniglshitem sef foktBYf KRBafl 2 Eubsifiltion @1 dbldueiedoevalBbl atifdsldugi Ng the
nunbering systemset forth in Kabat, a substitution of alanine for valine

at- resi due 131H and & stistitptich of fhuedsdng foy alepieahresisiue #OH: viitizingchp avmbering

“substitution of |eucine for glutamne at.residue 37L utilizi . hunberi ng
System set 1O5BH E0 R Raae? BTl er RO apdime dt plop Pt
_residue 4§L gbinhinbete §yRteni sl YoHEeT K5has SdubitE@din Ok EiRe fot Hede at fesidue

*substitution of isoleucine for valine at residue 58L utilizing the

nunberi ng sy$tRRptibang thermumbenng sytem set forth én Kelbati asbstitutiop of laueingdord f or
. t > it . b Kabat
e 2 sl ok AL gt R DA R bR

reonine ne a I'zing the

nunberi ng sygh@iit $@tvalioe siresifue 19, Kalbahg thonbaibeti € @idne set ok i Kakht, a
anti bodi es or hunmani zed anti body fragnments of the  invention are those that

conpri se a hakstitusingnphleyeipg 55 sbutamineci repifuss Thattidizngdhe paabering ssteatset r om

Lrgu?éoﬁ){)?ﬁ@ﬁhﬁg@ﬁ% R@Q@SWE&%%Q %H%lﬁ%%ﬁeéﬁ@ ﬁ? ' ri%fﬂ)g 0 - Ilz?gu?]:a 1H
20 (( M3-A), Sinthbddin¥Qyiternakt foriun &abat, 4 bMEbsBiutiobo®idolRudDe ¥or wdlinkiag tsRiuk)

(MB-A/B), SEQID. NO 17 of Figure 1K (D M) _and SEQ ID.NO 18 of Figure 1L
(DI MB-B); aﬁ@ uiilizipg the rambeRng system s f?%nblﬁ%w siipdoR ghpatic askl ikt ed

fromthe groyp: oSt T A i ) DCNOY 21
of Figure ZC%?'FE%%&%&E% F%LQI\%I%%E@%% Fi gurgsggtt)e I%Igp%&h%%E @Dorl\%@gﬁﬁl i gure
2E (Kl -D), S&Qhtdonive fadphehykiaineat 2dsidife 3K mtiying SEQinbbddingXdysiemm deit Gurthain2 G
(KI-CdD,_SEQ 1D NGO 26 of Figure 2H (K1-Cm, SEQ ID NO 27 of Figure 21

(K -/ E) 15293 NO 28 of Figure 2J (KI-C/DIE), SEQ ID NO 29 of Figure 2K

(DI K1) and SEQ | BrNPpafQerpld @ﬁaﬁfqd%hﬁé&&eélgr}%anﬁresfaﬁﬁmﬂr ﬁé@,ﬁiernmgﬁh@f

heavy and |ight chain variable regions include: a variablé h€avy chain am no
aci d sequencmvhmidmnge thwsathahcoreprist ategque oluan sgriabdd regimtaming aGEQequanNG, 8 of

amno-aci d SR EoRdte Salh Fitivher SER TR Sor R (72 SHOMREETY "0 "
A e S N G T R R PR -
am no acikd s@deveSEQLN Ng: brofaigwre 146Vd-Be§EQABINGs! 6 of Figure 17 (M3-A/B),
SEQ ID NO:17 of Figure 1K (DI M3) and SEQ ID NO:18 of Figure 1L (DI M3-B); and
{ a light chain variable region amino acid sequence selected from the group consisting of
SEQ ID NO:20 of Figure 2B (K6), SEQ ID NO:21 of Figure 2C (K1), SEQ ID NO:22
of Figure 2D (K1-C), SEQ ID NO:23 of Figure 2E (K1-D), SEQ ID NO:24 of Figure 2F
25 (KI1-E), SEQ ID NO:25 of Figure 2G (K1-C/D), SEQ ID NO:26 of Figure 2H (K1-C/E),
SEQ ID NO:27 of Figure 21 (K1-D/E), SEQ ID NO:28 of Figure 2J (K1-C/D/E), SEQ
ID NO:29 of Figure 2K (DI K1) and SEQ ID NO:30 of Figure 2L (DI K1-C). Preferred

pairings of heavy and light chain variable regions include: a variable heavy chain amino
acid sequence having an amino acid sequence as set forth in SEQ ID NO:8 of Figure 1B
30 (H2), and a variable light chain amino acid sequence having an amino acid sequence as
set forth in SEQ ID NO:20 of Figure 2B (K6), a variable heavy chain amino acid
sequence having an amino acid sequence as set forth in SEQ ID NO:8 of Figure 1B

(H2), and a variable light chain amino acid sequence having an amino acid sequence as



5 WD 2004/ 094473 PCTI US2004/ 012649 set forth in SEQ I D NO 21 of Figure 2C
(KI'), a variable heavy chain am no acid sequence having an amno acid

sequence %Oﬁﬁ'(fmgﬁ%h in SEQ ID NO 10 of Figure 1D (H3) PC%@Z(ﬁ;i/\f?{G-il@bl e
| ight chain amno aci d sequence having an am no acid sequence as set forth

in SEQID NO 20 of Figure 2B (K6), a variable heavy chain amno acid 5
sequence havi .am 1.d _sequenc et forth in SEQ ID NG 10 of
Figure 1D (Fé%?r%n%%ggaa@ﬁﬁgiﬂléf%ﬁﬁﬁFsgﬂgili Ayarigbledepyy &HEY i ng an
anino aci d SgiRACEhAg ABImiBEA sbiuenbad 2 i h B :

vari abl e heavflﬂﬁgmi n arﬁ no ac?&IZI s?g(g’tljence hé\%‘éﬁa@%%%tgggﬁgFg%%é%e as
set forth i n(3gQahdaNaxidhe ightrehginragitdacid M8jueneeithving/ar iminbeacid spqtiemdeaisn

NG 23 of Fi gatidonem REQ DNO R e Rl S A s e ichan 580 aRde havi ng
an amno 3ci doRRALERASnAH Afifno 0iitsBqudAcSR et BrliGn S50 8h NOABE Fidhré b MB) .

and a variable light chain amno acid sequence having an am no acid sequence
as set fort (HB) agE@vaiehlilight chainfimyne eci@ Gequch)e havingan athine deibseguenicsi as

NG 15 of  Fi garidons msepiR o™ AT d% 3 Guba YorahE Bher hain At soquence
having an anmsiiqieasd BaviSPieRtRio 281 séﬁliqngé)ﬁé gkt T&thﬁﬁ@ﬁ@l]ﬁ@@:l 1Qf Figge 'flEdZC

(KI'), a variable heavy chain am no acid sequence having an am no aci
sequence as $MB)fandtavariablghight ¢hamBoatidrieguense havigPin awBaBicid seqience as

vari abl e .Li ght LN ' G{.d ue Vi ng. am ng aci d.sequence as
set fort HY; ns@@ﬁgﬁ%ﬂﬁ%@%,ﬁ&ggﬁmimﬁv ihgﬁm&?é%m ani no
acid 20 sequgst?ﬁnls@ua A arAfib R6idaeikkns € B8 §R A STRY IH NN 7iof Pk 1R P 11
of Figure 1E (M), and a variable [ight chain am no acid sequence having an

amino aci d sdienrba sariablslight chain aminGryl sEURGEIRVEIE a0 agiine agid seqUenc 2s a

set forth s notBff i RROENPE L AR SO R A R hR Ai B o
ani no aci d sgejirAEShAvag fidaritoatideqRdle asas faticia SHQ B N@1 5o Figuré 11 SEQ | D

NO 22 of Figure 2D (Kl -C), a variable heavy chain amno acid seguence
havi ng ardSaniMe-Bbiead s ¥giaie Bghichainantine agidispuses havingan aingfack spgnencek ( DI

MB), and a va[i | i | j ' 1 No.acid
sotience as. ob 3 Tpfh i, 850 BXO 2L AERRLPSL Y UERER. R UhaBa BB T T
heavy chai n agqueficeliiving SEfuiR0 aeidsayidnge adisad forttoinaBHQ IS &d B of Fagurs ¢L (DAr t h
in SEQ I D NO 18 of Figure 1L (D, 30 M3-B),.  and a variable |ight _chain am no
aci d sequenc )i 3¢ ayprighle] behadn gBERektseaaece QFVIPEPJEH@#P P SPICRES 22 of
Fgure 2D (Khs (g ok 1P SBG TN 2T T bt 26 R 11 SVARLER ReAY B M ROYeid N

20 sequence having an amino acid sequence as set forth in SEQ ID NO:11 of Figure 1E

(M3), and a variable light chain amino acid sequence having an amino acid sequence as
set forth in SEQ ID NO:22 of Figure 2D (K1-C), a variable heavy chain amino acid )
sequence having an amino acid sequence as set forth in SEQ ID NO:15 of Figure 11
{M3-B), and a variable light chain amino acid sequence having an amino acid sequence
25  as set forth in SEQ ID NO:22 of Figure 2D (K1-C), a variable heavy chain amino acid
sequence having an amino acid sequence as set forth in SEQ ID NO:17 of Figure 1K (DI
M3), and a variable light chain amino acid sequence having an amino acid sequence as
set forth in SEQ ID NO:22 of Figure 2D (X1-C), or a variable heavy chain amino acid
sequence having an amine acid sequence as sat forth in SEQ ID NO:18 of Figure 1L (DI
30 M3-B), and a variable light chain amino acid sequence having an amino acid sequence
as set forth in SEQ ID NO:22 of Figure 2D (K1-C).
In other embodiments, the humanized antibodies of the invention further

comprise hwan heavy and light constant domains. In a preferred embodiment, the
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conprise hur'in heavy and |ight constant domains. In a preferred enbodi nent,
the 6-WO 2004/094473 PCT/ US20041012649 human heavy constant region is

sel ect ed h@Hddalasysgt OUp consi sting of human gamma 1, gapgpuiogddt® 3, and
gamma 4. More preferably, the human heavy constant region is gamma 1. In
yet ot her enbodi ments, the humani zed anti bodies of the invention has an IFN

al pha receptgr.- Walel ffi.ni ] of 1X10-.7..-M Q ess, nor
preferably SB{ém%'iL lﬁ%‘&;%g% [ rﬂe%l Qﬁ\%ﬁy %e}?cgeﬁl%nggel%@é) SF)HrI\l/é Pfe%%@mh%ﬂ%mag’

bi ndi ng af fi girhiha\l, ghmmaliDand gariXad @. MdlePrefbRBE/, tHechuiarticady LimRthhngeafnf i ni ty
of 1X10-7 Mor a greater overall affinity. .In other enbodi nents,

bi ndi enbo
the binding HfgaHna |- ﬁsywomﬁrﬁnwﬂ@%iﬁ?gﬁh@mwdﬁ@u@émofﬁﬁWelﬁmlaaﬁhi n a

SO other SEaymR e kb Sk TN LR o el o6y

16 fr agnest sa bifdingdeffinity evithi 20K af EX H0"dMogilesal By @ttt biuding affitiityrwitlRa & jof Vi vo
and inhibit bi o_l,(lj\&i Cftl J.esponses induced by nultiple type | interferons.
Anot her aspedt<18f M REIesH 18 peppte Hading pfEny ot et 190 Md of 8 &Teatoyesel hinding

bi ndi ng of | 9&]11{? I dl?rikaa (Mo} XN ing
| FN al pha re%%ﬂglt?%hr _111'.%{_"@&%&5”& gtg ﬂg%lr?%i sesfﬁggg%a@mgqt ) (%2 lovm?{t?ﬁ%?
humani zed ant{ Mpdywithintarangs afsld Hiit to 5609 "4 51, for sigghimd raoge bAEX1 0 @EX i such

that the bindin f.the t .l interferon to |.F Lpha .receptor-1 is
i nhi bited. | ‘y&sﬁwﬁw@%mﬁ _t?WW%MAi%EéQ@B%{ ?f&l!’?dYor
i nhibiti Q. Offra?&eh%ﬂﬁe [RERMISRe bidblGLiSHR] Rfle o ARd Wv&_@ﬁﬂ’i'hhﬁ?ts

admi nistering to the subj ect a humani zed anti body or hunani zed anti body
fragment of bindogical eetponyes sndsoed bhoaaultple typend ienfgsponse i s i nhi bited. The

e st o on “weic APl e e 8P i T o Y in B 6B el
whi ch dendri ttji’ﬁbIQE{elrfeﬁﬁth%|19F%_r&§ep'tdiqu&ﬁcéﬁ e%sﬁﬂgiw%lﬁa%ﬁéeﬁfdrzlefrhgby a

m xed | ynphocyte reaction. i bition of e i nmune response can I nclude

i nhi bi ti on omefhddowmiprisencantactiog thescellswithe hemanpsRmiibady edieatizkdratibedic

Il's. The i i ' furt.h d ' '
i sor der 45 o SRR B AV ellfh o4 I Ine TIRE S8 by TRl AR EN ) 11 a
subj ect. The rémRpioedss mhabid SR yatdfiothatagidet) ghd BvéRnPehhiae to Methdd@Rirzed

anti body or antlbody fragnment of the invention such that the subject is
treated for fHubitign 6f amimauss Kspanse in 2 pubigchl Ahe methefl empyses admigsiepng tn one

mbodi t, ' j ' 3 |~ | o
another enbodiie:Cy AR 058 of Rundip AHIRLELY nadiE pr IeIFRRROA LR - 1
Er yt hemat 0sushdt Sh Bhmuh8 réspbnsa ioinhibiteé MM iinBRine résponseLtd bk Matibieeddbag Gedae i S

I nsul i n Dependent Di abetes Mellitus (I D% I.n yet _anot her _enbodi nent, the
20 in which, for example, the expression of C class’T or MHC class T on cells is

modulated, or in which dendritic cell development is induced or which is characterized
( by a mixed lymphocyte reaction. Inhibition of the immune response can include
inhibition of allostimulatory cells, such as GMCSF/IFN induced dendritic cells,
The invention provides further methods for treating autoimmune disorders,

25  transplant rejection, or Graft Versus Host Disease (GVHD) in a subject. The methods
comprise administering to the subject a humanized antibody or antibody fragment of the
invention such that the subject is treated for the autoimmune disorder, transplant
rejection, or GVHD. In one embodiment, the autoimmune disorder is Inflammatory
Bowel Disease (IBD). In another embodiment, the antoimmune disorder is Systemic

30  Lupus Erythematosus (SLE). In yet another embodiment, the autoimmune disorder is
Insulin Dependent Diabetes Mellitus (IDDM). In yet another embodiment, the

autoimmune disorder is rheumatoid arthritis (RA).



aut oi mune di sorder is rheumatoid arthritis (RA). 7 WO 2004/094473
PCT/ US2004/ 012649 The invention still further provides nethods to nodify

serum C r egetdpfooRi-at €in (CRP) levels in a subject, meth serum’
neopterin levels in a subject, and nethods to m)dl fy B—%glﬁ-&%mq%gé%‘atl on

in a subject, which nethods conprise admnisteri ng a humani zed anti body or

ant i body fr agmeniyyfd i h WNTLAAD oA Enatll 5 Ly nAreLbRGBsRaEt, the

i nvention al so pI’OVI es C rc a ies or an

fragnments. RCBRPglexblsyin atshbje@thhimfold@ tcatlﬁbﬂllfjaﬁbtuﬁﬁfébpleﬁﬁSe\&lsl”lﬁa\ls)abﬁhﬁlaﬂd
vari abl e domaln and a |.ight chain vari abl e domai n of a nurine_anti-| FNAR- |
anti body 64estho éEQ‘quf vﬂafohrfwamrbmmuamt srhash metods epraprise gure 24,

respectivel mﬁw onst ant
regions. Pre rregﬁﬁg eavy td?r?h]cons d&ﬁ%ﬁg&?@%@b%ﬁ%fﬂ&%&n ganmma
1, human Jarmnkjed, human gama 3 and human gamma 4, nore preferably human
gamma 1. 15 Brief Descr i on_of the Draw ngs. Fi ures IA are schematics
showi ng ani no amlﬂa%‘étg‘%%@%%t e inveption also PrAVIARS C Qtﬁ% e¥esnd of
t he heavy c NAR;

i nvention. %M,%@%‘ﬁ%’r@%ﬂgﬁ%gare %On er ne%.aelge(gggu{%sti tutions
made at CDRvariabile donmhr&draahglﬂmhan&malﬂt ddmamm“d mibriirguanei-IFN AR- 1t dmgibody gi nal
murine 64G 2 var ere s. ¢l oned ya | jf |ngfrom
a CDNA Ii bréﬂ@@ﬁ‘@ﬁgﬁ oty ?h%@awggﬁﬁﬁ@ %Flwezga@ﬁa Wssidona
conbi ni ngy a t §(0§§ and a
3" pri meg) (c?SItagr é%eggggg%ggg% a%%%%h %ﬁﬁ?&%&hﬂ% QP%EC conpli ar?ent ary to
the nurine I}@@ymdincmrsmnnre usohaecnoes gaind g, d@Ehdeeay 9, hoai gename
underllned Figyre IBis avy c varlable regi on desi gned by conbi ni ng
t he @&W 2 %W?%W:bp iquence with the human

i mrunogl ob| n heavy chain gernline DP-2S frarrevvork sequence. 30 Figure 1Cis

a heavy chain variable region designed by conbining COR- 3 fromthe murine
sequence with the human inmunogl obi n heavy chain germine DP-28 franmework

sequenceys 8 ﬁé‘ﬁ%f%?&éﬁﬁ%ﬂ%?tﬂﬁ#&%ﬁ%@?“’ 012649

Figures 1A-1L are schematics showing amino acid sequences of a murine
heavy chain variable region and of the heavy chain variable regions of anti-IFNAR-1
antibodies of the invention. The CDR1, CDR2 and CDR3 regions are underlined.

20 Substitutions made at CDR or framework restdues are italicized.

Figure 1A is the original murine 64G12 heavy chain variable region. It
was cloned by amplifying from a cDNA library synthesized from mRNA extracted from | ;
the 64G12 hybridoma combining a 5’ primer (atgggcagacttacatictcaticetg) (SEQ ID
NO:43), and a 3’ primer (cagtggatagacagatggggg) (SEQ ID NO:44) that is

25 complimentary to the murine IgG1 CH1 domain. CDR sequences of the 64G12 heavy
chain are underhined.

Figure 1B is a heavy chain variable region designed by combining the
CDRs and other amino acids from the murine sequence with the human immunoglobin
Lieavy chain germline DP-28 framework sequence.

30 Figure 1C is a heavy chain variable region designed by combining CDR-
3 from the murine sequence with the human immunoglobin heavy chain germline DP-28

framework sequence.



Figure IDis a heavy chain variable region designed by conbining the CDR s
and other am no acids fromthe nmurine sequence with a human i munogl obi n

heavy chaiwofpeg@weik sequence. Figure IE is a heavy chai e 4 €gion
desi gned by conbining the 5 CDR s and other am no acids ?’?3%@? (@B?rﬁr#l; ne

sequence with the human i nmunogl obin heavy chain gernline DP-47 framework

sequence. Figure IF isg in i th.the. am i tifuted
MR LN By, A SRR b b GE AT BT R BRI G 22
chain M3 wi tGDRheandrting antinhelacids fbgitthé niluidle ¥édubnde, with @ higna@imRun¥globin F, G

C T, WH K D_S or I. Figure IHis heavy chain M3 with a T-cell epitope
renoved by kg ehain fiAmGWark sequaRseaci d in the CDR-1 region (italicized).

~Figure 11 is heavy chad; it e A it r b Huhstdtuting
an amno acid in the %%u r]%\fgsiar(}lr?g‘(g?a |J(V:E}r§dg¥f)f.%g§§ EI guggbﬁg?‘l?lgﬂ%etg%y chain
M3 with tfo JPR& dndephdrapdso aatDiea thy musiubséquehidd wigh dré madimsurioglobive

"CDR-1 and 2 regions itaIIi ized). Figure 1K is heavy chain MB with all of
its potenti dieaty e sergingdd2-47 famewoRk siAUetEngi ng the italicized anino
acids in the framewor kg: i i 1l faS,: 351:19‘;%@. e e its
potential T-cell epi tck)%gglg %Sﬁgfﬁog%ﬁlaﬁméﬁg%@%g t eh‘{lga f%‘:s{zl@t a‘%lnﬂ&r)\fé’ aci ds
in the frameMpEKV and,BRS, R, IBgMeH, T, Wi, Huoek 2A-2S are schematics show ng the

am no aci d sequences of, a ine light chain variable region and of the

light chain variable rég}lr&igﬁfheamgwrkﬁmﬂtht@mm%awéég W%SFWW% i on.

The CDRl,lOCEﬁ?%amdv,@I??: G,Qg,i’l?"&‘?,ﬂ,rl%,d]ﬁ”@‘?ﬁ-ll.i ned. Substitutions made at CDR
r

or framework r&si'dues are italicized.” 25 Figure 2A is the original mnurine
64GL2 |ight chain variEgue itegileavy ¢hamsi with aTectlimpitappldnioreddyf r om a cDNA

i brary synthesized from nRNA extr ed fromthe 64Gl2 hybri doma conbini ng
a5 prinmer Tlgftgﬁ%%%{bﬂ%“@@ﬁ'\@c@;ﬁ%§§é@gf‘i§&‘§%t?ﬁ%l ID NQ46) that is based
upon the N-term nal peg elﬁ@ﬂé&%p%g%iﬁﬁ\ﬁWﬂh%@-b@?@iﬁtcﬁ)@‘ilelﬂo@édbypr' rer

(act ggat ggt gggaagatgg) (SEQ I D that is conplenentary to the nmurine 30
kappa const afubstitotieg am ar@bR asshjudhe €DRe? raghan @iatBiized)i ght chain are

under! | ngg, | FOUE 28R gkt SRR A0 S LSELOD oINSy L
human i munaoghaliving drh@itaciliah hedemR1T 4R 2REAS (fdiRMRWRT kK sequence. 9 :
Figure 1K is heavy chain M3 with all of its potential T-cell epitopes
removed by changing the italicized amino acids in the framework region.
Figure 1L is heavy chain M3 with all of its potential T-cell epitopes
20 removed by changing the italicized amino acids in the framework and CDR-2 Tegion.
Figures 2A-28 are schematics showing the amino acid sequences of a
( murine light chain variable region and of the light chain variable regions of anti-IFNAR-
1 antibodies of the invention. The CDR1, CDR2 and CDR3 regions are underlined.
Substitutions made at CDR or framework residues are italicized.
25 Figure 2A is the original murine 64G12 light chain variable region. It was
cloned by amplifying from a ¢cDNA library synthesized from mRNA extracted from the
64G12 hybridoma combining a 5’ primer (ctcacccagtctccaaccaccatggetgeate) (SEQ ID
NO:46) that is based upon the N-terminal peptide sequence of the antibody and a 3’
primer (actggatggtgogaagatgg) (SEQ ID NO:45) that is complementary to the murine
30 kappa constant domain. CDR sequences of the 64(G12 light chain are underlined.
Figure 2B is a hight chain variable region designed by combining the
CDRs and other amino acids from the murine sequence with the human immunoglobin

light chain germline DPk-26 framework sequence.



VO 2004/ 094473 PCT/ US2004/ 012649 Figure 2Cis a light chain variable region
desi gned by conbining the CDRs and other am no acids fromthe nurine
sequence n i mmunogl obi n  kappa chai n franmewor i gure
2D is Ilgmv69 aPEH with one of its potential T-cell ep??gﬁgﬁﬁgéﬁméinved by
changing the italicized amno acid in CDR-1. Figure 2E is light chain K
with one of its potential T-cell epitopes renpved by changing the

italicized amino acid Figuede isk. llﬁtgmvﬂﬁabl@srﬂglcgmestgﬂadhYKbnnhAmﬁgﬁWe of its

poLentt ol I E5ls P SR B PR S hbhr SRR ¢ |

epi topes ref@\pgdhﬁﬁﬁ@hﬁmgmgg fubfed. tal i ci zed am no acids i n CDR 1. Figure 2H
is light chain KI with two of |ts potential T-cell epitope renoved by

changi ng the | tal i ci zelieaye Ay isdighy shaim Kdpmrth ongef i paty E 2l epiopgsght chai n

KI with t el | j rrenmoved by changi ng the
italicized alih O(I‘)’E‘;g?gﬁ %ﬁﬁi‘&lze %Rl &%gﬁrgcﬁ(lls light chain KI with

three of its potenti al ng'ntbeﬂE isdight eRes K 1 vaitibmechilits polfamgi 'ng;enféFubﬁ@ i cized
amno acids in CDR-1 and 3. Figure 2K is light chain KI with a its

potential T-talvedpy ceaneing théﬁﬁb‘éée%ﬁmf@ﬁ&ﬁ@ilﬁémfhé | talicized anino acids in
he f k
(e ramenor  rooron. 0 S ALl ks il SRS SEh ot -

potential T-cell epitopé&s angl ng Il ze

t he frarreworien{(ﬁgab cm@;@lﬁcitahm&@mmoawduﬁdme chain KI with five of
the six potenti al T-cel | epitopes renpved b&fﬁhangl ng the italicized am no

acids iniPhe franmework Ilg’éfj’i?&‘]lﬂlig hg ghain B with tohef itsatentidl Togelliepitones of the

51X oL et henky8bl B ARRS RS ARG ebBRGINY the 1 tal el zed an no.

five of the six potentFighreRH il light phdin B swith ewmotits gatentinh Toseligpitopes

Ll oe e g e b SEE el LR PhEa by chingyno' e
italicized am no aci dspjpreld14s fi r&mrpﬂ WaBiR0 of R9p gtbgﬁglq_g%géhoggght chain

KI with five of the six potenti T-ce epi topes " renoved ngi ng the
italicized mmedibydhangmgthelthhein@mimraetgsuncm ban®32R is light chain Kl

with five of the six tent cel s r.enoved t he
italicized am no acids 1|gH“3t as Fg]&tr?g‘@xﬂr}gp eﬁ’i‘?? of its P°tent1§yr'°e%‘epqt°1’ 5
removed by changing the talicized amino acids in CDR-1 and 3.

Figure 2K is light chain X1 with all of its potential T-cell epitopes
removed by changing the italicized amino acids in the framework region.
20 Figure 2L is light chain K1 with all of its potential T-cell epitopes
removed by changing the italicized amino acids in the framework region and CDR-1.
Figufe 2M is light chain K1 with five of the six potential T-cell epitopes
removed by changing the italicized amino acids in the framework region.
Figure 2N islight chain K1 with five of the six potential T-cell epitopes
25 removed by changing the italicized amino acids in the framework region and CDR-1.
Figure 20 is light chain X1 with five of the six potential T-cell epitopes
removed by changing the italicized amino acids in the framework region.
Figure 2P is light chain K1 with five of the six potential T-cell epitopes
removed by changing the italicized amino acids in the framework region.
30 Figure 2Q) is light chain K1 with five of the six potential T-cell epitopes
removed by changing the italicized amino acids in the framework region.
Figure 2R is light chain K1 with five of the six potential T-cell epitopes

removed by changing the italicized amino acids in the framework region.

10



10 WO 2004/ 094473 PCT/ US2004/ 012649 Figure 2Sis light chain KL with five
of the 'six potential T-cell epitopes renoved by changing the italicized

am no aci dgg Mol/fa4f3 amewor k regi on. Figures 3A-3D show tghg iuedRiifs48Ci d
sequences of the heavy chain variable regions M3 (FIG 3A) and DI I'\ig-B

(FIG 30, and the light chain variable 5 regions KI (FIG 3B) and Ki1-C
(FIG 3D). Figures 4A- are_qgraphs. show ng, the i.phi bition. |FN-a (FI G
4A) and IFN-(3 (FIG %%“fagﬁilﬁxﬁgl}?_cwngﬁ Pith ERERE %eﬁu?w%ﬂ’i?%@g&a‘}?ﬁieﬁﬁa?fés as
measured in %éhm&é@ltt%féh%ﬁ@ﬁgWﬁe&%ﬁﬁp%&ﬁh_t&eﬁﬁnéﬁ&%ﬁegiﬁhgure 5 is a bar
graph show ng reversal o he biological activity of 10 nultiple IFN al pha

subtypes by a humani zedigures 3ABNRotv thambblohyaciddequdricesiofibs bedvpytdham of t he
~Invention 15 Th resent, i iQn i.des \ hupani,z and chieric
ant  bodi os _AFPaRbEana YL el PR E AL ER PP, PalTE Rt e piiels) | © o
{?rfe aspects Q@@OHMWMggggﬂ&K@qgi(m_gb}t he present invention contain
ramewor k (FR) " regions that are wunalteréd from human gernline sequences. In

ot her aspects, the hundiguesidAriB dvodranhs shomngithe inhibationafIFNid (HIG. EBRand
regions, as conpared to the donor nurine antibod 20 preferably_in CDRS,

for exanpl e tBNRFIGEB) Ay iaﬁﬂ“lgN*AtIﬁ'é@Wﬁﬁ%@ﬁhoﬁheﬁé‘ﬁn@@ﬁﬁﬁdnh@bects,
t he humani ze i_hadi : | 1.ons wWithin the framework regions, as
conpared to t @%ﬁ%@%&p&éﬁlﬁ?%@h&%@&%{%&g& for exanple to reduce the

i mmunogeni city of the Hgirelsdslh ar greplgshowting reeenukofThebiologipl hapes)of The
anti bodi es of the invention can be_ used for _ther[gﬁeuti_lc) ur poses, for
exanpl e i ¥ caEEPIRHENapesubbProhy 8 husspizedatioh NAR-1gmti 9‘%(9 | interferon

(1FN) is associated with pathol ogical synptons. It has been discovered that
the CDRs of the murine anti-human I FNAR-1 nonocl onal anti body 64GlL2 can be
grafted onto the FRs of a human anti body sequence to provide humani zed
anti bodi es and antibody-derived reagents that have the antigen binding
properties ofDetadedsRescyiption; of theduyentigny and a hi gh anti gen bi nding
affinity, 30 while al so exhibiting reduced induction of HAMA and augnent ed

effector activiti emhe prEAl Bbakloh préviGed HWITRMMAIRNLY AR Afbstisgquences
are selected such that the resulting antibody is |1 kely to be suitable for

in vivo admi riirsticdtaganstithe Interfanen-alphe secceptor 1 HEFNAR €).nimestt, aspeag,. the based on
AR XA TN T T T
unaltered from human germline sequences. In other aspects, the humanized antibodies
contain mutations within CDR regions, as compared to the donor murine antibody,
20 preferably in CDR3, for example to improve the binding of the antibody. In vet other
aspects, the humanized antibodies contain mutations within the framework regions, as
( compared to the human germline sequences, for example to reduce the immunogenicity
of the antibodies (e.g., to remove T cell epitopes). The antibodies of the invention can
be used for therapeutic purposes, for example in cases where production or expression
25 of type I interferon (IFN) is associated with pathological symptoms.

It has been discovered that the CDRs of the murine anti-human IFNAR-1
monoclonal antibody 64G12 can be grafted onto the FRs of a human antibody sequence
to provide humanized antibodies and antibody-derived reagents that have the antigen
binding properties of the 64G12 anti-IFNAR-1 mAb and a high antigen binding affinity,

30 while also exhibiting reduced induction of HAMA and augmented effector activities.
Preferably, the human framework amino acid sequences are selected such that the
resulting antibody is likely to be suitable for in vive administration in humans. This can
be determined, e.g., based on previous usage of antibodies containing such human FRs.

Preferably, the human FRs will not themselves be significantly immunogenic.

1t
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| FNAR- 1 and
64Gl2. Prefe
murine antib

| FNAR- 1 wi t h\gvh{}h%{}e&ﬁédl 'dida A]E{--llsm%f%lr‘?1 9%18 %M&c)ﬁfh:g AR L)Y t %E? e@gﬁ%ﬁgd

fd 10 with

anti bodi es

Such anti bodpﬁser@!ﬂfy, fich ﬂldmamzéd glibadie ik BeldbaVed ﬁ&hlanﬁvod@ 1o
64GLl2 for binding to IFNAR-1 or to IFNAR- | -expressing cells, The epitope

for which e4bingingiafiaitniodFBedy1mpd gacd blorkHag aeavitHew

. f I ul
ichjap BRCLIDRRELASY, SuchBuhdlicBh B bRy if o ach D6 SR @ELA H O |
I nhi bit anti hadye batitsbdyaf tleeig Gaikstgpe, whiidtohds Hekn epagedtiching td IRNAROS witpe- |

(SEQ I D j
portion 052
| FNs. 15 The
producti on,

has been dep

Cul t ures Por
26, 1992. As

advant age5 o]
innunogeﬁ Ci
potentially

73 PCT/ US2004/ 012649 | n one enbodi nent, the present invention
Is directed to humani zed anti bodi es whi ch specifi cal ly bind | FNAR-1 and are

able to blg Bkz‘}r% 4a,gtlon of type | interferons. Pr eferagkialsz@cj@?#yyam zed’
I'ndi

anti bodi es WI

erived from anti bodi es havi ng good

rably, such humani zed anti bodies will be derived from 64Gl2,
ody ol enseemipdinenst e presoiiileventian inditsstaddp brmedized amﬁbodletso

rese I nvention w

murineg anti-1FNARs 1 nonocl onal antibody 64Gl2, and its

high affigbeKnred X1 $eMprevi ously (U.S. Patent No. 5,919, 453) and

1(:) zlnt C re%r Blﬁ}ethgﬁrg@%‘z%@ﬁlﬁﬁg og@f pg%hp%ngé c@%ﬁig B Feb.

elﬂto@e us séﬁlab Bueh anltibodios eaacbeddéentifiedi tasedadsf theid apiditett (tcﬁlhpete
reduced

d hi ti bodi
Vef,ﬁﬁ%g}%@ﬁﬁg&m;@g&“ JoBok cnsesmsedtie” The gpipnedance and
FhIHR10 Pl 186 bkt ol f%ﬂ_né‘iudé*‘ﬁ%ebﬁ&ém@ﬁ? Ny QTR zed

anti bodies are a m ni ster

In VIVvOo treatnent o

di seases sucNCe42)SlTHh;js pdpiiit 1524 theetub domairol oﬁﬂmmtrwnaﬂnlmporttona]f iENAMl

rejection or
phar macoki ne
may conprise
|'i ght chai ns;

f ragment 15a si ngl @hcnmnneanm—mﬁﬂﬁ T magoalonal aetlgod%ﬁdﬁlﬂgam thproduction, bave i ght

Cden il rer ool Sy B N3 sSSP ReRE one S b g ont «

chain or

bi ndi ng prot
t hereof bou
anal ogue of
MAb 64G12.

20

25

30

SpeLi BihEEHiaRs VD e Aa S S a e g B SUHo0Y Pading, nA AR | on

iR ONRERESnd a0ViRU Yyl geil e, having full |ength heavy and
a fragnent thereéof, 'such as a Fab, Fab', (Fab')2, or Fv

REACT @E&Bp@hmwymﬁomﬂﬂﬁpcm Cufilifed PokbE Do Salikhgent or

an%/ of these or any other nolecule with the sane speC|f|C|ty as

Waltghiver 4 @, United Kingdom) on Feb. 26, 1992.

As discussed above, humanized antibodies afford potential advantages over
murine and also chimeric antibodies, e.g., reduced immunogenicity in humans. This is
advantageous because it should reduce and potentially eliminate the eliciting of a
HAMA response when such humanized antibodies are administered in vivo, e.g., for
treatment of autoimmune diseases such as SLE, IDDM, RA, etc or for prevention of
transplant rejection or GVHD. Also, such antibodies may exhibit improved,
pharmacokinetic properties.

The humanized antibody of the present invention may comprise a complete
antibody molecule, having full length heavy and light chains; a fragment thereof, such as
aFab, Fab', (Fab"),, or Fv fragiment; a single chain antibody fragment, e.g. a single chain
Fv, a light chain or heavy chain mononier or dimer; multivalent monospecific antigen
binding proteins comprising two, three, four or more antibodies or fragments thereof
bound to each other by a connecting structure; or a fragment or analogue of any of these
or any other molecule with the same specificity as MAb 64G12. In a preferred
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ity to
good bl ocking activity toward all type | interferons, 5 such as

1] e I @igrSsond. NVYE
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WO 2004/ 094473 PCT/ US2004/ 012649 enbodi nent the anti body conprises a
conpl ete anti body nol ecule, having full Iength heavy and light chains. In
order thatwighwopseasgnt invention may be nore readily unquﬁhﬂ% GS8gbain
terms are first defined. Additional definitions are set fort ﬁroughout
the detailed description. 5 The term"Interferon al pha receptor-1

i nclude var | Bpediebis AR miofe 4 Sl BLSGR Hefimlt. Fhad B

Accordi ngly, h&w@@ﬂ afght &lpehses of the invention may, in certain cases,
cross-react with | FNAR-1 from speci es other than human, or other proteins
whi ch are st ruct Ut eqdeythabthspeesenionienien mmqre@eacglymdgwmdxmmmms

“honol ogs). In e qQdi e ecific for
numan. e e dest S AR AN 31 B e RebS TR i Gule R AR,

_The term "santi bOdSl'he@@nf‘&ﬁ&ﬁfeﬁﬂl zﬂﬂmeé@mmcmdfﬁ& 1whﬁideranww@dhﬁge are

“including those of the | | gM and A isotypes, and any antigen bi nd| ng

fragment (i. ased integghen ?mhqx@mneldpaﬁlﬂlﬁemar)an@ﬂ lsgfqrgJS@ndﬁmCﬁeSthmcé@gs ofan
chai no and { TuERT EHOAR;T.OABCUHGRRND b ERITRIGA o thehy- R ndylh (RAedld

antigen bi ndicfgs-peait with IFNARed frokaspaciee athyr thbﬂhﬁmam Sor@aie it eids «wfhldh dreavy
chain variabl e region (abbreV| ated herein as VH__and a_heavy _chain constant
regi on. The P’E’@W’F@Hﬂﬁ aled it b AR lef@coﬁmnsandﬁh%&ééen@iogs})um otlFmai ns,

CHI, hi 20
vari ab: 2 region (a% revﬁé%zlgﬁh%ér%%ﬂ \?Efélﬁc(ﬁ ght a?r#%%ﬁé?%% "

region. The lsp@i‘ﬁsor@ﬂmtypesnﬁtmm-raaagnqm i s conprised of one domain, CL. The

VH and VL regi ons an be, bd vided into re
hypervari ability, Slt‘?’rﬁ’d %ﬁ‘b‘&ﬁéﬁ? HF ?W@?‘B Q‘ﬁ" f’eﬂ?rg’ﬂglefﬁﬁﬂ}‘dmg

I nt er spersed n rk regions
(FR). Each Vlgmgtﬁlgff\l}%q?g I(?(gknplagg égg( gsfo E?Efgg@%%smg%g bglgﬁfri@§£[h€lg§¥gnged from

25 ami no- t er ffantigen{binding pertipnt)erminglschiam thieeof.ohh Smititgdgt ters t-R1, CDR,

FR2, FR3, 3, FR4.. Th riable r ns of, th nd.light
chai ns. ookt alBYCPTSIIRIPHEISIBRA 15 G RFD AP SRt ety ChEpdis et
constant regi-gRkchl vRsididd beills S5 aﬂ%hgé’fﬁﬂh&‘ﬁlg pbﬂi%mbché}@bf‘ ELh hTeE'@y chain

i mmunogl obulin to hoSt tissues or factofs, including various cells of the

i Mmune syst ey ¢asnpyised of & beavyrchew vasl)ablarr@glolhéabbrquatte larpiorae Mu) @@ g heofy t he 30

ant: body (o RGP TRiBbaye fogt Boelietan cBENl sl & RRHeRLp LB e or
nor e fragwenusnﬁfnsa@HalFiiﬂ 800y, dnldaly;! Ehet ngﬁtfaﬁamaé)cdmﬁﬂsea@famgﬁt éHagl 1y bi nd

to an antigen (e.g., | R-1). It has been shown that the
20" variable region (abbreviated herein as Vi) and a light chain constant region. The light

chain constant region is comprised of one domain, C;. The Vy and V|, regions can be
{ further subdivided into regions of hypervariability, termed complementarity determining

regions (CDR), interspersed with regions that are more conserved, termed framework
regions (FR). Each Vy and V1 is composed of three CDRs and four FRs, arranged from

25  amino-terminus to carboxy-terminus in the following order: FR1, CDR1, FR2, CDR2,
FR3, CDR3, FR4. The variable regions of the heavy and light chains contain a binding
domain that interacts with an antigen. The constant regions of the antibodies may
mediate the binding of the immunoglobulin to host tissues or factors, including various
cells of the immune system (e.g., effector cells) and the first component {Clq) of the

30 classical complement system.

The term "antigen-binding portion" of an antibody (or simply "antibody

portion"), as used herein, refers to one or more fragments of an antibody that retain the

ability to specifically bind to an antigen (e.g., IFNAR-1). It has been shown that the
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13 WO 2004/ 094473 PCT/ US2004/ 012649 anti gen-binding function of an anti body
can be perfornmed by fragnents of a full-length antibody. Exanples of )
bi ndi ng fr m?o%ﬁglconpassed within the term"antigen- Qk@ﬂ{'sga“;a?{& on" of

an antibody include (i) a Fab fragnent, a nonoval ent fragmen consisting of
the VL, VH, CL and CH domains; (ii) a F(ab')2 fragnent, a bivalent 5

fragnment conprising two_ Fab fragnents_ |inked by a disylfide bridge at the
hi nge regi on‘:mtlgf"il‘lgﬂdl%g ﬁ’&cquwuéﬁ%P@bW%Fﬂﬂéym%ﬁﬂmaﬂf briernatls

(iv) a Fv fr hisd & . {nd S| e arm of
an anti body, Ev) 3% %Ab l}%éa%fn}gﬁct}lﬂg\%%@e}e{%s eﬁgﬁ?y%fglg@h@gﬁee %ﬁ%& 546),
\(/jmi ch consi sbinding partidd" dﬁmahmﬁbr?dydnc(lude) (i)lamﬁﬁlsfrﬁghﬁﬂ, anmngiraiamrﬁ@n%ehy . .
eterm ning regian urtherpmpre, althoy t two domains .of 10 the Fv
fragnent, VLC%HH@%E&%gﬁe LFJHfBBya%IBﬂﬁ?;a(P ag@@@ﬁ%ﬁ@t’@é’ﬁv%@ﬁj oi ned,
usi ng regonhi l ' t : q.be
made s &< Rap Aot CORpAGHE by TR ARG Hked by ol e B Ry o
monoval ent nlipzBd ésgméitrvonsistar of thg Ve apld & demalisc fv) 2 Fv émgment gonlistink et

. (1988) Scj 242 423- 426 and, Huston et al (19 _ Natl, Acad.
Sci . USA- B: SRS Vo dRa Y <goniaia A5 mutein ner S oHipgy o) BHab Eestidnt (Pt i ae

bonds or thr guqogh) Wesirealii 384385}, bihichbtiRist JTH ©,; A5RhiA; aﬁd‘(\}i}jﬂfﬁs_@lﬁteﬁre al so
i ntended to be enconpasséd within the term "antigen-binding ‘portion” of an

ant i body. Thewmeplamentangydetermining region €C1OR). Afurtgrmeren glthoyigh ding frenddmains of

techni qu kno o th Wi skill i he art, and the fragnents are

sor eened [Por T FARenr Vil Vi B et e B GReRts P (S PP BB T BEA. WSt e
term "epi t OPRcoMBAASR Acthbd B B sgRth8idiRan that eRAESHSk t6 B8 hdde Gs Risii@idng to

an antibody. Epitopes. usu_afl y consist of chemcally active surface groupings
of ol ecul eproteii bhais inayhigl thecY dandVn segions paidte fomaimenoyaentmelgtilys have

specific threge dinensjopal twral chgr I i-Sol . as | Jo-a8,.Specific
charge char a@fng}”?lsaf Fese ch n@{)‘;sﬁg‘f)i’ %%aﬁ.g.aﬁgg%ﬁlc g@?gg Sr%? TS 4@8 r‘?%’f) g’&& are

di stingui sheHukton that (1199% HrbO D Acad 28ci I ISATESEIBIO-4888) HiOtia blier hivkheduchS
lost in the presence of denaturing solvents. The terns "nonoclonal antibody"

or "nonodfonas thanss efistisniplidebendsios Hrough dimegizatien wpHfs Sush singlechsinepar at i on

f nodp ;¢ | i : enal
ot hody conBLER B A MARLE T BBl CPUHRR bilim RerBUNGRLRDT |

anti body conposition pla
a parti cul aportiph & anfbedy. ditiegé yntitidde faphtentdureabiained esingahvaiibhdlody "
refers to 30 antibodi es displaying a single binding specificity which_ have

vari abl e andteshrigeesimown &those Wit skilin the arts 3dHam aEneats A scrasebBE gL n
sequences. I&tﬂaﬁﬁﬁg%w&em&%pmﬁ%ms nonocl onal anti bodi es are produced
I C cell )

by a hybridoma I ncl udes a
20 The term “epitope” means a protein determinant capable of specific binding to

an antibody. Epitopes usually consist of chemically active surface groupings of
molecules such as amino acids or sugar side chains and usually have specific three C
dimensional structural characteristics, as well as specific charge characteristics.
Conformational and nonconformational epitopes are distinguished in that the binding to
25  the former but not the latter is lost in the presence of denaturing solvents.
The terms "monoclonal antibody" or "monoclonal antibody composition" as used
herein refer to a preparation of antibody molecules of single molecular composition. A
monoclonal antibody composition displays a single binding specificity and affinity for a
particular epitope. Accordingly, the term "human monoclonal antibody" refers to
30 antibodies displaying a single binding specificity which have variable and constant
regions derived from human germline immunoglobulin sequences. In one embodiment,
the human monoclonal antibodies are produced by a hybridoma which includes a B cell

obtained from a transgenic nonhuman animal, ¢.g., a transgenic mouse, having a genome
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obtai ned froma transgeni ¢c nonhuman animal, e.g., a transgenic nouse, having
a genorre 14 WD 2004/ 094473 PCT/ US2004/ 012649 conprising a human heavy

chai n tranggepq@idsa |ight chain transgene fused to an Pig’f‘?ﬁ%ﬁ(fo%iz%ﬁvd cell.
An "isolated anti body,"” as used herein, is intended to refer to an anti body

which 1is substantially free of other antibodies having different antigenic
specificities (e.qg.. an i sol at.ed anti body t.hat.specificall inds to
TENAR 11 5 comuiste syl gRvin ventsinr a4l SSRGS RSP A anti gens
ot her than |iEMé#alized f¥lli sol ated antibody that specifically binds to an

epitope, isoformor variant of human | FNAR-1 may, however, have
cross-reactivity Ap"igelated anibedye'tasuseil heresn, issintended fogafeptchasy antibedy whiiqte. g. |

"I FNAR-1 specigs, ho: reQver,. 1 salate nt i body .oay. b

subst anti al 1§ Se'?séaéj %ﬁ y g[t%%é? ot%)r %&Y’Pgﬁeﬁsg‘ﬂﬁ? g#&&?nqgﬁtbéeg%c %ﬁ%‘ﬁ%ﬁ g":-g-r f* one
_efrbodi men§  ofolakd ahfiv&iit therspedficanining odPNAH-1'1d Sbbahtedly e Tehabalics
“anti bodies having different specificities are conbined in a well defined

conposi t i on.thaksspeeifigalhiebiad antigenp ether thandFNdiRd): Awtsalatediagtibedy $hatly bi ndi ng

to a predeterni. Nil gen. 1 Gal . ' ANGS W

di ssoci at i on’t¢ 8@?&%@5@&%&0?%@&3%%1; °ﬂg§}a§£§f%m l\té%é){’] ngever’

pr edet er m neghvartdsg@tactivitih toothié? reladdd dnsigads, b.gqSifont vled Plcies @58, IMAR-1its KD
for binding to a non-specific antigen (e.g., BSA, casein) other than the

pr edet er mi newPesiss hefanlog). Meregea) g ﬁ@laqué@tlh?ﬂﬂ 1gay,be syhstagialisee ofptheint i body
recogni zi Ag i ; . ty Y, i fi I; ant | it used
intercha?]gea 13}1&2%4&2%%13@? %t}?gﬂ%éggn%nqg% egﬁb??@é{i@%ﬁ’%?é% Flg]gsd%%g)é? |O§al |y
to (an 20 antéfféslatedSmusedotad astibodids heving dififérbntghedfidities drg tombinedin 4 g@Eil

anti body ref eri%l to an agntibody having a KD of 10-8 Mor |ess, nore
preferably 1¢rfefcompPPEin.and even nore preferably 1 0"10 Mor | ess.

However, "high af kL QLdierdi NG : h {Hdi'n%qg i For
exanpl e, "high af%ﬁb E?%déjerﬁ'{llng?%gﬁ?g@ a Yegfig\}lg{t%g%t{/bggyrﬁefe Si %ﬁgirid%&%%t‘f? ody

having a 25adtienf TficallWitlmrantibedy bimds withrasfissoeiatign d@isBnt(iy) of ¢6€ M ofhe term
"Kassoc" _or "Ka", .as used herein, .is, intended t efer to the oci ation
ate of S palet) clatdindtie Mot b AR R o ol Le3e AOREIPT Rl o
or '%l, " as jiREGoGh&NS to 4 Rod-BRIEISMtEEN (e%,eBtshpcasgiﬁ gimesgh d on rate of a

particul ar antibody-antrgen interaction. The term K%J', as used herein, is
i ntended to preflgemtioed agigdh o8 8 cloaclyanlaBd antigst. abhe, phiiies feni antibbdai ned from
Lgﬁ C;ﬁ% Ir gt ioglﬁlé%%;igmgK an glllt'igee'n" anch élllf%l)lﬁb%%?f si:ogciﬁc):( Porr%xsl%&ggc%s afe usrégl ar

interchangeably herein with the term "an antibody which binds specifically to an

20 antigen".
As used herein, the term “high affinity” for an IgG antibody refers to an antibody
L having a Kp of 108 M or less, more preferably 10° M or less and even more preferably
10" M or less. However, “high affinity” binding can vary for other antibody isotypes.
For example, “high affinity” binding for an IgM isotype refers to an antibody having a
25 Kpof 107 M or less, more preferably 10 M or less..

The term "K450c" or “Ka”, as used herein, is intended to refer to the association
rate of a particular antibody-antigen interaction, whereas the term "Kg;" or “Kg,” as
used herein, is intended to refer to the dissociation rate of a particular antibody-antigen
interaction. The term “Kp”, as used herein, is intended to refer to the dissociation

30 constant, which is obtained from the ratio of K4 to K, (i.e.,. K4/K,) and is expressed as a
molar concentration (M).
As used herein, "isotype" refers to the antibody class {e.g., IgM, IgA or IgGl)

that is encoded by heavy chain constant region genes.
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As used herein, "isotype" refers to the antibody class (e.g., IgM IgA or
lgd@) that is encoded by heavy chain constant region genes. 15 WD ,
2004/ 0944 Rfoliliob2904/ 012649 As used herein, "isotype i bR e ers to
t he phenoégé(r)u%n G’y V\?Ii ch the class, or isotype, of an ant ?gg{h%gchgﬁzgég from
one Ig class to one of the other Ig classes. The term"naturally-occurring"

as used herein as li,ed to,an object .refers to the fact that .an_object
can be found in né%ﬁ‘?s@d%ﬁlf? » e ¥3WYBP é‘?’ﬁgmﬁg’{%‘?&‘ébfﬂ @Epg?nom@ﬂ&?é’l"%g}f@’@ 5
sequence t hatdss RERTAY of th ARbBAPARHNZE £bAIHADE BEs¥io dHe@Fhd iftr I%Q:F'ells?/gs.

isolated froma source in nature and which has " not been intentiona
modi fi ed by man i Mhetern Sinturallpogeuriiegratusedhdryings appliddig .an Dhiect mfers to the

v'Segment. 1 ottt o g il B R gRrAPA SRR dios BRet e srarlide b eShBRSBstae 1 °

reconbi ned; sQgquklcthat & REschiRHicRLMlidm aﬁblﬁeﬁg_tvnh_@es?t@t 8dn B REEARTHom khe

term"nucleic acid nolecule", as used herein, is intended to include

mol ecul es andoRsAimpaturadndsvhigh hasaloébesndotedtiomdlyonpdifiedihy bendi thyl lebettanded
or doubl e-strande but preferably is double-stranded DNA. As discl osed and
cl ai med her eilﬁl}é}l"ﬁ‘ YXEWEREes set forth include "conservative 15 sequence
nodi fications", i .fhe tefiblChRein8e@ N "adfnilimcdCho®aAsENE ssPRbEinGAsRARcHNI Ch
do not significantly affect or alter the binding characteristics of the

anti body encdéeled sggmemheefers e borcpnsuatiprewhercirthe Yreegingninig nohiscembingd sei d

sequence.,Such. conservat j .S n ifications include nucleotide and
anm no acilc?ssﬁﬁgf ﬁ? ]Wgﬁ%{,ey)gadid?ct%ﬁtgtﬁsaﬁgﬁg?g i ons. Modifications can be
introduced by stangaytemh ealtfbiciaes molule"] 4 dsb@ hadein, isiBtesded wodficiaild BPNK r ect ed
nmut agenesi s and PCR- nedi at ed nut agenesi s. Conservative amno acid

subst i t ut i ongnolpailerrnddiis melegyhese i nrdeigdridgnelerue mayibgsinglestrandedeed wit h
an am no ac'dﬁaﬁl%-ssltrgﬂﬁﬂgﬂhggfegaﬁg}f#scfoﬁﬁle-ss decdqgg%_ Fam lies of am no acid

resi dues havi sinmlar Si‘dé ave been ned in the art. These

fam lies include a8 gigclassddad clairhéd hasinctheisdquenbes sesforth. ifcludé Yeonb@vative
arginine, histidine), acidic_side chains ., aspartic 25 acid, glutamc

aci d), undhaseeiengemadifigalens . rfiiclestige ?fg‘gélgé’i‘)r?é} segpacs ghadaficalions whicke
PorL1e S OB MM A O AR PR 0030l B
met hi oni ne) , thetwléntiesbgings clecontdiing the(amigo acitiisequnte eSuchaonseyative
{Typt or han, PGSR REfIoRE InguBt BeH Lol HARLELHT absHHPALS 2f doRsaitue 30
Ia(r:]i g human  angejerbEARtobiRAlLRAN bk SntRI@EE] BPsoind£8 tRR&Hudd 13 wanA ek, am no
20 such as site-directed mutagenesis and PCR-mediated mutagenesis. Conservative amino
acid substitutions include ones in which the amino acid residue is replaced with an
amino acid residue having a similar side chain. Families of amino acid residues having
similar side chains have been defined in the art. These families include amino acids
with basic side chains (e.g., lysine, arginine, histidine), acidic side chains (e.g., aspartic
25  acid, glutamic acid), uncharged polar side chains (e.g., glycine, asparagine, glutamine,
serine, threonine, tyrosine, cysteine, tryptophan), nonpolar side chains (e.g., alanine,
valine, leucine, isoleucine, proline, phenylalanine, methionine), beta-branched side
chains (e.g., threonine, valine, isoleucine) and aromatic side chains {e.g., tyrosine,
phenylalanine, tryptophan, histidine). Thus, a predicted nonessential amrinc acid residue
30 in 2 human anti-IFNAR-1 antibody is preferably replaced with another amino acid
residue from the same side chain family.
For nucleic acids, the term "substantial homology" indicates that two nucleic

acids, or designated sequences thereof, when optimally aligned and compared, are
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residue fromthe sane side chain famly. For nucleic acids, the term
"substantial honol ogy"” indicates that two nucleic acids, or designated
sequenceswdejosed7vhen optimal ly aligned and conpared, ®reuszbéu/iisio

2004/ 094473 PCT/ US2004/ 012649 identical, with appropriate nucl eotide
insertions or deletions, in at | east about 80% of the nucleotides, usually
at | east abo; () I t o 99 5%
of the nucl el'g.nr Y&lﬁrﬂ%@? éo%ldgél%%ﬁ{o%g ?’d%&tlénsglglyatem abo 6/ ?
segnents wil ﬂzudlgdmﬂesiluzmllyraﬂ Hasﬁe&:lo&tﬁo%@o By i maﬁelmefembndattleasnsbodt o8the
conpl enent of d...The rcsengi ﬂ(ﬂﬁntlt bet ween two se uences is a

functl on of ®rE- Mﬁ% e raeope%t atiyg Hota OFX CXiHE ces
s (i.e., % honplagyitswil @Bnmc%&&%lezecmﬁ)tﬂng&t%ﬁg&&@dﬁor@fton.ﬁé b&rhﬁf&ﬁieﬁt

takl ng into account thé number of gaps, "an ength each” gap, |c
need to bg ithestreuted for optinmal ali gnment of the two 10 sequences. The

- conpari son of seq nces etermn |on of perce |de etween two
sequences can be ‘?:B‘?{ﬁffq é‘f?@&twt?fﬁena r?asceﬂlé‘?f’&% ’é&lﬂl'é‘f tﬂlf‘ﬁ#unéb%e ®éscri bed
in the non-jj.pida ggsﬁa&ﬁrsnhl%a ?%&y&quéfﬁa%s PSS 0% %mbfgggu#uffa%ﬁﬂmn t wo

nucl eoti de sequences can be deferm ned using the programin the GCG
sof t war e pachesieonsdotal ¥ abpasitiins xt 109)./talungirge geavund the iBmber ofgaps, ibgeepdna. CVP

DR X 43NS eER ke e ik neRdin 4 pohicedior B B etins ab s oiger no aci 4

sequences(CagqRbifs. d?h@édﬂl oH%fE&gEﬁ&s%&&étbhﬁﬁ&tﬁfn FEpelRy IS ?%eweem I'ler
(Comput . Appl.” Biosci. 17 (1 whi ch has been’incorporated into the

ALI,GN program :(eqemme@ mnzb@ccomsllsi@dalsmmahmatgm algesthay es desistibed an thap

Iength penal t 12 20 and.,a, gap penalty of 4. In addition, the percent
identity betV\%Eﬁmt‘WWg SA’ }Ogv sequences can be determ ned usi ng the

Needl eman and WInggé€ érdent hRInti aweem&meoﬁa%égw&k rab@adteinkiftMdid) has
been i ncor porat ed |n o the GA Erogwam in the sof t war e package

(avai | abl e atheKIAD progimintg. anerr@cléaaer(@vaﬂablmabbm%ww geE-P9), or a
PAM250 th
- wei ght ngérlﬁsﬁgaw\%jgﬁg X\?Lﬁ?) B{X a]Itfqlie %%Wélé‘l%tégpd%&r?g pro gf’%ﬂ‘gézﬂ ggs of

the present weigansf D12, 824 Sf,UftEh’Ehe percentidshti@pbawedupoymiguds ociming Rt f or m
a search agai nst public databases to, for exanple, _identif reI at ed
sequences. SifdNeRsss cahlso detpryBedhusing hewdeidim of EnMengss and WrMillegp AST

programs (Vers)gfy 2450 Bbsd) 4G4 ¢1988)) WhicHHh2 80n corBlatedhfd the 2F36RAP3- 10

program (version 2.0), using a PAM120 weight residue table, a gap length penalty of 12

unt

20  and a gap penalty of 4. In addition, the percent identity between two amino acid
sequences can be determined using the Needleman and Wunsch (J. Mol. Biol. 48:444-

( 453 (1970)) algorithm which has been incorporated into the GAP program in the GCG
sofiware package (available at http://www.gcg.com), using either a Blossum 62 matrix
or a PAM250 matrix, and a gap weight of 16, 14, 12, 10, 8, 6, or 4 and a length weight

25 of1,2,3,4,5 0r6.

The nucleic acid and protein sequences of the present invention can further be
used as a "query sequence" to perform a search against public databases to, for example,
identify related sequences. Such searches can be performed using the NBLAST and
XBLAST programs (version 2.0) of Altschul, et al. (1990) J. Mol. Biol. 215:403-10,

30 BLAST nucleotide searches can be performed with the NBLAST program, score = 100,
wordlength = 12 to obtain nucleotide sequences homologous to the nucleic acid
molecules of the invention. BLAST protein searches can be performed with the

XBLAST program, score = 50, wordlength = 3 to obtain amino acid sequences
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30 BLAST nucl eoti de searches can be perfornmed with the NBLAST program score
= 100, wordlength = 12 to obtain nucl eoti de sequences honol ogous to the
nucl ei ¢ aGgy@ 2pdmbeey! €s of the invention. BLAST protein , n, be

per f or ned m?th the XBLAST program score = 50, mordleng§ﬁ§£ &?Q%%g%ain

am no acid sequences 17 WD 2004/094473 PCT/ US2004/ 012649 honol ogous to the
protein nolecules of the invention. To_gbtain gapgpd al.ignnents for

conpari son phATRRISEs tethapraten matecules ofthe ipyqntipay ToobiAR 87nnsd @ligEments &rhul

et at, 199 'ﬁrpggé'd R ' -dedfRq S iahik & LAST and
Gapped I(BLAS%&mplr oglrnghs, t ﬁéég{gﬁegul?]fégé)’g%nng%gﬁgg%&% t ee res %%é#%%’r@@r ans
(e.g., XBLAST9aWdVEcINBIA&EEF)Res a25(DE): 38808403 &V hdri ytilizing BLASHi and IGappéd. gov.

The nucleic aci may be present in whole _cells, in a cell lysate, or in a
partially pﬁLﬁgﬁéHOéfﬁnéu@eﬁaﬁpftma%ﬂﬁ ef ﬁi&yrﬁﬁpeﬂtlvﬁmpsﬁaeme(e-gd%rm 8P4t ed”
O orendes eONpI Rk bkl Mt BipiRRvRIEL Ibfiingupy from of her cellular -

conponents or ot contam nants, ther cellular nucleic acids or
proteins, by stanfibe oudec heidsmay be poesenich wdiolgcallskal 4 cedl 1§08, tor éas pamilly Cs Cl

cnoan h ¢ nebed Gsaabsatialy B R A St agid ieenBRA” R RERRe s i
Mol-ecul ar Bi aibQ@miaﬁﬁﬁeewﬁb%ﬁxﬁmd%@%ﬁNow cEl‘Mlﬁirc%i%i.l Efts o’f\lsﬁﬂgﬁlrg o ten

(1987). The nuclelc "acid conpositions “of the present venti on,
in a native dmtaeinaetoes.(etherlufapnucheitiatids dr pesteing,diyi standsid teshmquts he

like), fromeitfher , omc 0 | Xt ut es be nutated, thereof .in
acoo dandf el Siekar B ffaens Coll B o iendrhuaEeks 25858 Eddi ng
sequences, thesfphbtalsiA0SthedPWelkherh ifile IR, Feb,d. SRAVANGS28d E8Riehed. I N
particul ar, DNA sequecesulu_stant lally honmol ogous to or derivéd Trom

native V, D,PmocolsiniMeleculaniBiotdsnsGeaerie Bublishingantd Welgy dnferssicness NewbBark20
herein are CaB | ated (where "derived" indicates that a sequence is
i dentical or di fied from another sequence). A nucleic acid is "operably

l'inked" when it i¥hohaged atidlcompoditiohd 6fARE presttlinddn@ios Nyl btdn iR AN0E
nucl ei ¢ acid sequence. For instance, a pronoter or enhancer is__operably

| i nked t 85a wequensg (sxagntive modifiqdregtriptoen stes gad thedileedrfroin ehereDNAegenemience.
Wth 25 respect. eI i nmeans
that the ot bisgen BRYBE AR InG B AL O e BNGaTIar PRERARNS o pRERE: TVTC
join two proggiere@sicay Foregdiag sequentds| swmutitidng, mayedfichgninbapil. For

swi tch sequences, operably linked indicates that the sequences are capable
of ef fecti ngSeERFRCERS desiEsdh il pestigplar, DNA sequences substantially homologous to or

derived from native V, D, J, constant, switches and other such sequences described

20 herein are contemplated (where "derived" indicates that a sequence is identical or
modified from another sequence).

A nucleic acid is "operably linked" when it is placed into a functional v
relationship with another nucleic acid sequence. For instance, a promoter or enhancer is
operabiy linked to a coding sequence if it affects the transcription of the sequence. With

25 respect to transcription regulatory sequences, operably linked means that the DNA
sequences being linked are contiguous and, where necessary to join two protein coding
regions, contiguous and in reading frame. For switch sequences, operably linked
indicates that the sequences are capable of effecting switch recombination.

The term "vector," as used herein, is intended to vefer to a nucleic acid molecule

30 capable of transporting another nucleic acid to which it has been linked. One type of
vector is a "plasmid”, which refers to a circular double stranded DNA loop into which
additional DNA segments may be ligated. Another type of vector is a viral vector,
wherein additional DNA segments may be ligated into the viral genome. Certain
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The term "vector,"” as used herein, is intended to refer to a nucleic acid
nol ecule 30 capabl e of transporting another nucleic acid to which it has

been | i nkeggo 2ehgusiyge of vector is a "plasm d", which rﬁ??ﬁﬁﬁﬁ?]ﬂﬁmg rcul ar
el

doubl e stranded DNA | oop into which additional DNA segnents mnay i gat ed.

Anot her- type of vector is a viral vector, wherein additional DNA segnents
may be ligated into the .viral genone. Certain 18 2004/ 094473

PCT/ US2004/ 01%%#8 ”V@B%P?_fﬁ‘ﬂtgg%‘&%%%‘w OB iR %ﬁ?ﬁh\‘é&“’?‘éﬁ’ Cﬁ'&‘%ﬁeq n a host
cell into Whingldtdaeal dacteAhl RiecErhvir: @bac;cé?ﬁ%ﬁéih?a&‘ré&i@ﬁtﬂﬁfaﬂ&%&é&ﬂm@

bacterial origin of replication and episonma mantral i an vectors). O her

vectors (e. gmammesiiagyeciorad Othervettprae.ge oowepisomalmammmalian wefierskeinibst o t he

~genone of a host .cell on_intraduction into the host | and there 5
are rept i cat U Eh iR Rphieiol 8 Aoisal nboh iR Shiodhy by 0L DTSR
_capabl e of  gliergeiidated AR ©APHRIMLORNEMeI Mo es, cohthdlvebdayaraapdResRat | vel y
| i nked. Such vectors are referred to herein as "reconbi nant expression
vect ors" (ordis¢aiingyhe expressvagiiganesde tiadrthey are epepetively linked, pyushsicetors/aret or s
of utility ingec [ [ - ar f L Lo the  formof plasm ds.
'n the pr osefrtoSuiBter s Setorh SRAE RHESIA Feclirk oy sl Bl Rordy

i nt er changeal yenaful i dx@razkion Wectotsf uti Bty B $écogbiftimn DIN Al et Bnijossaro bitve i e .
However, ( the invention is intended to include such other forms of

expr essi on vEsmgfplassiidy Bdhgpregent spesification,"plagmid”rang|"veder' srnyderusedi ve
retroviryges; i - aSSPCIa i I e
equi val e;it6 flﬁlr%%?}? %%é#ﬂl#%gﬁ}ey%ﬁggs@ge I 'nan ""@gy ulé%qﬁdﬁﬁ?%‘?r eégl&lr'rpcl??/&%{%’st
cel{ "), as ugednve@itiehls intehded o incluénsied diter fehevrofteRp@sdend Vectors Gudh s hirat
reconmbi nant expression vector has, been _introduced. It should be, understood
that such teVefoTal@8: Hipdigaeen dedeqtive Birqyipsgntdpneyrisseandyadeno@giogited bj ect

cell but to {hee W&Vseﬁeffg&glﬁaﬁﬁllc{ionsﬁecause certain nodifications nmay

occur in succeedi’hg gener at e to elther nutation or environnental
i nfluences, suchThe taysrirecoaybinmit host sell"a(ot sintpdy I'besheall plas usedtheecipasent cel |,

but are still .include ithin.20 the scope of the term"host cell" as used
ner el N RécoHEPHREAO oSt oadel i e TeicoRap Rl HRFEOn KPR eoin g
l'ynphocyti ¢ gRldigeed St SRR BERGIcRstoddNBatlsBEMeral MeSffenddd e re@ERoRIMYy BN Or
nonhuman animal.  The term "nonhuman ani mal* includes all vertebrates, e.g.,

manal s and paticulapsabggct celbratto de progrnyredisugdy 4 erdl dBscanteaepaindoeifications
chi ckens, anphi bi ans recot'.l es 5 et,c., Va ioust%g)ﬁects .of th{alimlﬁlenti on
are descri beda PCFYIAP SHECCHAPE 2FnaraiiqnR 4U¢ 1) FHRT Y tabgn A5 s progpental intluences,

such progeny may not, in fact, be identical to the parent cell, but are still included within

20 the scope of the term "host cell" as used herein. Recombinant host cells include, for
example, CHO cells and lymphocytic cells.
( As used herein, the term "subject" includes any human or nonhuman animal.
The term "nonhuman animal" includes all vertebrates, e.g., mammals and non-

mammals, such as nonhuman primates, sheep, dog, cow, chickens, amphibians, reptiles,

25 ete.
Various aspects of the invention are described in further detail in the following
subsections.
Production of Humanized Antibodies to IFNAR-1
30 The subject humanized antibodies are produced by obtaining nucleic acid

sequences encoding the variable heavy (Vi) and variable light chains (V) of an
antibody which binds IFNAR-1 (preferably 64G12), identifying the CDRs in said Vy

and Vi, sequences, and grafting such CDR-encoding nucleic acid sequences onto
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Producti on of Humani zed Anti bodies to | FNAR-1 30 The subj ect humani zed
anti bodi es are produced by obtaining nucleic acid sequences encoding the
vari abl e and variable light chains (VL) of an i i ch
bi nds IFI\.lAh\I%;ﬁ\{ZM(zA@ﬁﬁTgr ably 64Gl2), identifying the CDRs " rciissbfishalb °0,
sequences, and grafting such CDR-encodi ng nucl eic acid sequences onto 19 WO
2004/ 094473 PCT/ U82004/812649 sel ect ed human franmewor kﬁ-:{gn odi ng nucl eic
aci d sequencfé@‘?“??e@m FBFWerkosHcAgng Rueleisiasidgenvens et (M & foneloaingg

I mmunogl obul hﬁ@f@%ﬁd%hﬁen&toéﬂaﬁhﬂgtiﬁﬁmﬁﬁ Ioglﬁpﬁ@re%ﬁlﬂﬂg@n% e FERGGA! 1 Y
involve the anplificatron of the Fmrunogrobulin-encoding sequences to be
cl oned usi ngnefipdepill gerergty meokvelthe gplifiatias of ihh anmuneglobulimeidedR)e 5
Priners suitable for | i fying i munogl obulin nucleic acid sequences, and
speci fi cal | ySGA¥PRITE to, B Flapy u%wrw%’wm%@ noﬂgﬂ?ragf‘eé@we lon{g{-&)been

reported kn pl: | £ M SHE g:gmp i -GF‘F% | sequences
have beenl";clgne ,rggtuatg@gtfbvg H?plﬁtghgeuquengglg y %eg%lﬂggéﬂd\r}ve Qgééﬁdi n the art.
This will besmicifantleduirmeondable heavyi aidviaridhyle lipkt setiencas) dhavék beearepatiedgn
sequences, and nore specifically th rtions thereof 10 i ch_encode the
CDRs and FRs NepHpraige {Ai su¢ %%MM%@C@WH@%%&V%WW& Ye,
e.g., those %ﬁ 6L 0sfiEnded by rRethb@ weilenovth Blifle 39 /THiO Wi BE efibetdd in ﬁa& - S.
Pat. No. 5,225,539°to Wnter. Once the DNA sequences encoding the CDRs and

FRs of the aidenbfycthe Whi-cindi\g -ehcodieg sequentes, add heve speeifically dt pdriient thedeof

am no aci.d sequences, encodi t ar then identifie educed
based on 1ﬁ h ewgffgll eé'f"%dea@F ﬂ@%@@ﬁ&% Egﬁd’a’? ﬁ‘é eééﬂ&?%‘”@ o‘é'ﬁdn%{’é‘gdﬂﬁ&? i son
to previous ﬁﬁmdapag., ARALENREBSI ANISI PR, GPR SNCarli BBJNE A mPgisdpasR@Uences
are grafted onto sefected human FR-encodi ng sequences. This nay be

acconpl i shed52¢5538 toWialspr opri ate prinmers and |inkers. Methods for

sel ecting suitabl i and |inkers t i de r lLi,gati.on, of desired
nucl ei ¢ acid _sequg)ﬁ'ﬁgihci %@Fﬂu%ewqcﬂalﬁg&?gé%?W%&ﬂﬁf’fh%é‘nbﬁ%yn‘%&?ﬁ 8
artisan. As g 5EMESAH71AVE bedidestiicdC i AnitdBid FeHSREnt RIindMHSID R AfrleON
will preferably be those that are |Ike|é to be surtable for 1n vivo

admi ni st rl4t i then idensified fdsduggdebaspd on the nuklsipsasid, eequennes sod thei genetic ¢tndaand .

encadi ng seanéRuga P PRYERE SRR R B0UE COR A ERb TR oo *°

vari-abl e hegatheRs awdgraféd entbisgiBéted BGMANBR Senk6dihif QRN e TRIg thdybepr 0duce a
humani zed Fv or joined to human constant region sequences to P_rodu_ce
hunani zed ang¢deawishisl kshussiof @gpropriate primers and linkers. Methods for selecting suitable

primers and linkers to provide for ligation of desired nucleic acid sequences is well

20 within the purview of the ordinary artisan.

As discussed above, the selected human FRs used for humanization will
preferably be those that are likely to be suitable for in vivo administration, i.e. they are
not in themselves immunogenic in humans.

After the CDR-encoding sequences are grafted onto the selected human FR-

25 encoding sequences, the resultant DNA sequences encoding the "humanized"” variable
heavy and variable light sequences 1s then expressed to produce a humanized Fv or
joined to human constant region sequences to produce humanized antibody which binds
[FNAR-1. Typically, the humanized Vi and V;, sequences will be expressed as part of a
whole alFNAR-1 antibody moleculs, i.e. as a fusion protein with human constant

30 domain sequences whose encoding DNA sequences have been obtained from a
commercially available library or which have been obtained using, e.g., one of the
above-described methods for obtaining DNA sequences. The light or heavy chain

variable domains of the humanized antibody molecule may be fused to human light or

20



| FNAR-1. Typically, the humani zed VH and VL sequences wi ||l be expressed as
part of a whole alFNAR-1 anti body nolecule, i.e. as a fusion protein with
human consantymalafigmai n sequences whose encodi ng DNA se been
obtained froma comercially available library or whi Ch‘i‘%‘g@%@@é@ﬁ%&t ai ned
using, e.g., one of the above-described nethods for obtaining DNA
sequences. The |I%ht or heavy chain variable domains of the humani zed
anti body ol beayyehagmeopeiant domsinspstipmiTipicglibe igpm JpaWnehap 4pugant igmains'
PCT/ US2004/ 0126« rm

' heavy chain co%gth g%t%g% tg%ghﬂd&%@%s&%’ lﬂer el ﬁéé‘%i @%ﬁe@?%ﬁéﬁf@&c&ﬁ%éﬁ

i ncl ude hi ng&h¢ Rginan sonstint dsmsine of fhedtinthired whtiig)dy molewld) wikre preBsdit,aniy
dormai ns of the hurr%gkzed anti body nol ecul e, where present, nm be sel ect ed

havi ng r egar Be peeqtekhayingEsead tp thrcptrpesed fuscten aﬁthe@aabodsis . pritieylag fhe dackhe
| ack f cef h
ac of s€ Bf&t‘f%g fdﬂ&fd}pg %fﬂ{}g&hh uﬂ@d.rP% E[TERC,i e, a a‘%%f%%heconétt&?t eavy

chaln constan mal Ns fuse eavy c e“reglion nay be
human | gA, Ig&inmmslﬁysltiﬂt@ltimhemssycﬁameﬁmahlﬂmgtbnmﬂegﬁndmﬂgAnhgcaoﬁIMed Li ght

chai n human const a may be fused to the |light chain variable
regi on i ncl ué@“ﬁ’ﬁiﬁgéf geé‘;@ﬂg‘nﬁ ?fnalkéﬁ‘i?dm%‘iétlﬁgc PPZ‘P@P%GP?StWr?&Wpra
chai n_domai NSy 66l fusd 1B liga it aibiy

al ternativel 5@% agf)ant :ﬁgeous?1 use mhesegglﬁgpﬁ@@thhose const ant Shai ns
cont ai ni ng oKeppa chaimse Peedetably dmalandappeochaacdaisaitdian usdie correspondl ng human
domai n or, _those c ns ant d mai ns wherejn one or _ nore ﬁféq istin g@g 0 acids

of the cdPrespondi cﬁnﬂfﬁ%t RS Jepetlisative donai ns
may be obt ai ged Thesre lﬁ&a&@mese Qhs@hi G &ﬂﬁdlﬁﬁg dhé 868t éd‘éumﬁtaﬂﬁﬁﬁém S.

However, the VH and VL sequences can al so be expressed in the absence of
const ant seqaeids gemtthe grrodpaeing lmamdanadin ot thessRnstaft dorhignewhirsiess, orf usi on

of human const ant. QJences dl S tent| al Ly desi rgftgl e. bl?ﬁﬁfbuse the resul t ant
humani zed ct TERAREM RIS ﬁﬁ§ EULAE E ?lgﬁ’tafl

phar macoki netatt&e@rmdhldamauweﬁmﬁtﬂhe@m&a@ﬂpw BY oPb¥neRead: AiFededr Ot €i N Of
known sequence are well known 20 in the art. Using such nethods, DNA

sequencedSwh nmtag@n@sm cHoweves, by ¥et and Vesenuenges canaled b ﬂxpwwdndb%al(sﬁmeh or

wi t hout const |ons ar e s nt he i zed X [ ctor
syst em sui taB é P erae %%%Wﬁﬁrgé e§s rﬁ%}mf)BF

effected in ﬁﬁﬂlaﬁ%Bﬁs@ént%é’cﬁfeﬁé@s‘ﬁé‘b&t@ntpél@\ﬂeﬁ%lé WcatiRGhSHRNRAK nhtaRRbged VL
and VH sequences to be expressed as a ' fusion protein with human const ant

donmai n sequen&PNAR‘Sl ambddg nwslmveatsebstmtmllgdnpt@véduplnammctdhm(tann'ofjbn bi ndi ng)
antibodi es o ot o LA, ol ImLROds 2 e SRl O Wi "

20  in the art. Using such methods, DNA sequences which encode the subject humanized Vi,

and Vg sequences (with or without constant regions) are synthesized, and then expressed
( in a vector system suitable for expression of recombinant antibodies. This may be

effected in any vector system which provides for the subject humanized Vi, and Vy
sequences to be expressed as a fusion protein with human constant domain sequences

25 and to associate to produce functional (antigen binding) antibodies or antibody
fragments. Useful methods are set forth, e.g., in U.S. Pat. No. 4,816,397 to Boss et al.
and U.S. Pat. No. 5,225,539 to Winter.

Expression vectors and host cells suitable for expression of recombinant

antibodies and humanized antibodies in particular, are well known in the art. The

30 following references are representative of methods and vectors suitable for expression of
recombinant immunoglobulins which may be utilized in carrying out the present
invention: Weidle et al., Gene, 51: 21-29 (1987); Dorai et al., J. mmunol., 13(12):4232-
4241 (1987); De Waele et al., Bur. J. Biochem., 176:287-295 (1988); Colcher et al.,
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and U.S. Pat. No. 5,225,539 to Wnter. Expression vectors and host cells
sui tabl e for expression of reconbinant antibodies and humani zed anti bodi es

in particg% known in the art. The 30 follow ng references are
repr esent (?%GM@ 44;Lfrgehods and vectors suitable for expr egg Ti8R240/012649

reconbi nant i ni munogl obulins which may be utilized in carrying out the
present invention: Widle et al., CGene, 51: 21-29 (1987); Dorai et al., J.
| mrunol ., 13{abegr Ry AS: W3541745 48989); Weodgbile Jelmmingl., £45(9):301 BROLhESO));

Cancer Ros. PUGREIb T ol 19552 490 B & B o) ' S01 so16

(1990); BulRgEndlb I10 :16811992); KBi0f AR BiocAdR. X3812A7-12899992); Badedsiiangt on et
al., Biol. Te%?l(go 3 Y, 1(L)( 1623 &%; Klioﬁ et al . , Bi OCQZm )%ZST %17 323

(1992): Pagd®iek T&Phno oy, 8164 (T@%HnKlmﬁg@} al. 93@411*{1119’9,1%90 RInP9{993);, Bi ochem

Jones et al CAGARY 874 Yoy SO FhesPon 1 HE B Slbkecy T35 b

44: 65=92 (19\8%505%@% Aiv. dnmunBl. 004:6348P (19885;Bbnh@Eét.al., iR, N8 A2058ci12055
(1994); Sin |nmunol ., 150: 2844- 2857 (1993) Couto et al.

b Home, | 19531552153 15065 GUO: St sk, Iafmmupe J SORMH-2850 EHPOTRGIEUSA,

86: 10029- 10033, ( _ (38R2) ;

Col oura et a?gl fﬁﬁ?&op}?ﬁgﬁgﬁg é%wﬁ&&{?&%ﬁb P{?éﬁf%&%&eﬁg\/ect ors
sui table foméepqoaeas)om(m‘ss;) r@aﬁrbﬂ dlla@hn@dﬂlRiedei 636 BEROTAYORY; Coddury et al,
avai l abl e. The vector a bare nucleic acid segnent, a

carrier- %sdchﬁ@@ﬂohh@%i 1:53?&%5?&0% @éﬁ%htl\’lor&(’?‘ﬁﬁc‘fe@w? sutable fo exprpssion of  a
virus, a vinoldhbiflin o @&é@ﬁ%%&}[ﬁﬁuﬁyﬁ@ | niﬁfhec@éc o%_nmp%%e atfeapabl €

of expressing func ona I MunNo ude 'an cells

such as Chi ﬂﬁ&ﬁz&iﬁdﬁk@m@quan@@k@oméd sycléiOacid gkgmaent, mleumoteeﬂ,hs, such
as NSO and SP2/Q cells; bacterl a such %i%gscherl chia coli; yeast cells such
as Saccharo@@@%}dx?eﬁ’lé% §|V§81 > She rgRspasa PMERY | s. OF these, CHO cells are

used by many res He'é%%ibl@@f éﬂr?}éés PQ fﬁﬂcfti%ﬁ&l‘ M I&%ﬁﬁé and

secrete inmmunoglo uI | ns O cel are o preferre types of host
cel | s uskEY ulinglndd, lees. 2ﬁa1pnmhemt;eﬂsrwe1nas Glmneﬁﬁiaamtelaﬂ)mry (CH@)mblls]a(I(DS cells;

et hods. 1 n RYRPTA P RS Sd el S ofly Pectaenstih 4n Erderiehe P nyEs61 ngl e
Sequences oo B R e ot s O e, (O e
met hod, hostusedby maay ses@drcheragsfendhadabilitytio efioctivety ergessaad keasétewhi ch
provides for exp ettuins. Nsodeil §re b e e Seferred types of host cells useful in the

20 present invention.

Essentially, recombinant expression of humanized antibodies is obtained by one \
of two general methods. In the first method, the host cells are transfected with a single ( )
vector which provides for the expression of both Vi and Vy, variable sequences
optionally fused to selected constant regions. In the second method, host cells are

25 transfected with two vectors, each of which provides for expression of either the Vg or
VL sequence, each optionally fused to a selected constant region.

Human constant domain sequences are well known in the art, and have been
reported in the literature. Preferred human constant light chain sequences (Cy) include
the kappa and lambda constant light sequences. Preferred human constant heavy chain

30 sequences include human gamma 1, human gamma 2, human gamma 3, human gamma

4, and mutated versions thereof which provide for altered effect or function, e.g.,

enhanced in vivo half-life, reduced Fc receptor binding, and the like.
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VL sequence, each optionally fused to a sel ected constant region. Human

const ant domai n sequences are well known in the art, and have been reported
in the |'itgipadobd/desf3r ef erred human constant |ight chain $equRBGG % )
i nclude the kappa and | anbda constant |ight sequences. %r ef erreg'1 tﬁl'@rrran
constant heavy chain 30 sequences include human gamma 1, human ganma 2,

human gamma 3, hunman gamma. 4, and tat.ed versiaons thereof which provide
for altered eff e_c;g&@F g’fﬂi?ﬁ?lqnome agti %ln‘%ﬁ&am q%#e\ﬁ%@lé yopnized ¢ educed
Fe receptor Qﬁmé)h%vin%eqséaﬁ‘g% L%i&%w@&emg?s’;%‘” él%;kﬂzl%aﬁ SR 2649

After expression, the anti inding affinity the résultant” humani zed
ant i body wi | hntigendsedipe dffinytylof tharhumeinized sptieady. willSpptaximaate thataif s parent

“ldeal ly, the nt.i gen-binding affinity.of ni zed tib wi | |

appr o, mat o FHEPGTE £ 83t ot L 7t 303G of g dendne sfitgatite Bty o

| east 50%s0f gtRahiéli e adfibodyithit dohatbd@eRa RYt 5 antibody (i.e., the
“anti body that donated the CDRS). An antibody can be humani zed by any net hod,

whi ch is capabl e éfanéippdictangedumanizad by anporettiodnwhichds Gprblsfofaeplacing at

ti bod it .der | .ant i .. W nt d i b
ot hod. whi h SRy BRGSRH LR ST oR it BEPR ML Ba SREHaT pr ecent
i nvention ( U&tﬁﬁi\f\lgﬂwm%ﬁibh@ﬂn%ﬁm&y bé hbcto PRephft tMBhEMaRBed 1987)

t he contents of ich is expressly incorporated by reference. The human

CORS ey e nuftodrsc e oGt ArobarpeoB 9635 ok, ot de
ORs . bt at . ohifyohoo o
541 10352 10nt MRS Ao ik s B Bt B bnofEed o8 PtereRichaBhebbur i n o

on ( Human MopeREs CBRs ivBOfylRed with ndhtasnat CORB, fohexaePasigf t he invention
are chimeric and humani zed anti bodies in which specific am no acids have

been subst i t gligeiucleetide eite-direciddauagangsip as desetibed in Intsmatiopaletprligation T

anti bodies h l NQ-.AGI & S ' [ ' anpe) regi such as
fo 1 nprove oPNala oliRRAulhstd biticBRs d P ROCnl kS TR Bl BBl G 3HGy
havi ng nouse Hulids, Mawbnneleat PHsgdcpreat ed in the human framework region can be
20 replaced with the amno acids | gcated at the corresponding positions in
the nousd5 anti bodyso witkin e srope of e dpventionane chimercandhymapized apbodiesin
humani zed antj | es: . . ' | dbSiRA] Nt | ' i n which
am no acids wgg%cg@gégkg%%%ﬂ%ﬁgvg?gﬁ%ﬁgr sugkﬁ%tg@gﬁédgfé trhjlep%%@ax’to her ei n
as nodified priférbaidinesaniredaintibodick laavt binorci ax$d sublsttupives@rthe framewbiloregiowr t her
enbraces variants and equival ents, which e 25 substaptially hopol ogous to
the humani zed'ArsitBdaPOYe Y in?q.%qW@p fog ?Iflﬁuzgdan“b"dy

having mouse CDRs, amino acids located in the human framework region can be

20 replaced with the amino acids located at the corresponding positions in the mouse
antibody. Such substitutions are known to improve binding of humanized antibodies to
{ the antigen in some instances. Antibodies in which amino acids have been added,
deleted, or substituted are referred to herein as modified antibodies or altered antibodies.
The present invention further embraces variants and equivalents which are
25 substantially homologous to the humanized antibodies and antibody fragments set forth
herein. These may contaiﬁ, e.g., conservative substitutions, i.e. the substitution of one or
more amino acids by similar amino acids. For example, conservative substitution refers
to the substitution of an amino acid with another within the same general class, e.g., one
acidic amino acid with another acidic amino acid, one basic amino acid with another
30 basic amino acid, or one neutral amino acid by another neutral amino acid. What is
intended by a conservative amino acid substitution is well known in the art.
The phrase "substantially homologous" is used in regard to the similarity of a

subject amino acid sequence (of an oligo- or poly-peptide or protein) to a related,
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herein. These may contain, e.g., conservative substitutions, i.e. the

substitution of one or nore amno acids by simlar am no acids. For

exanpl e, cRBSBEyYARLIME substitution refers to the substig&ﬁhﬁﬁmaklﬁﬂganino
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sequence nmay differ fromthe mninmal nunber inserted in the reference
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bi - d
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20 weight per day.

The humanized antibodies or humanized antibody fragments of the invention
may be administered to a subject in accordance with the aforementioned methods of
treatment in an amount sufficient to produce a therapeutic or prophylactic effect. The
antibodies of the subject invention can be administered to such human or other animal in

25 aconventional dosage form prepared by combining the antibody of the invention with a
conventional, pharmaceutically acceptable carrier, diluent, and/or excipient according to
known techniques. It will be recognized by one of ordinary skill in the art that the form
and character of the pharmaceutically acceptable carrier, diluent, and/or excipient is
dictated by the amount of active ingredient with which it is to be combined, the route of

30 administration, and other well-known variables.

The route of administration of the antibodies (or fragment thereof) of the present
invention may be oral, parenteral, by inhalation, or topical. The term parenteral as used

herein includes intravenous, intramuscular, subcutaneous, rectal, vaginal, or
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25 a conventional dosage form prepared by conbi ning the anti body of the
invention with a conventional, pharmaceutically acceptable carrier,
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function of ?%‘b ¥ H2ET é“f‘ FERSR F ORI SA“ENE TF aRST &LS G ot oth ?body
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vector. The an y genes are | nser expression vec

st andard net lﬁﬁfd:aoﬁefgagulalmgﬂieltMSﬂ'iptmmnﬂ&lﬁﬁﬂ‘]it&fnyoﬂ"tbﬁiﬂﬂbbtiy@&lesITI&S on the
antibody gene fragment and vector, or blunt end ligation if no restriction
sites are pr&SIRISIOn Vasor apd GRTESSIAN GoBk0 SeaREncRS eraﬁha%ﬂléo pe §Ppalitls withdhe

anti bodi es degGridaOnNELa! fie§ APnOEntRRY 1ieht chain gene and the antibody heavy chain

20 gene can be inserted into separate vector or, more typically, both genes are inserted into

the same expression vector. The antibody genes are inserted into the expression vector
( by standard methods (e.g., ligation of complementary restriction sites on the antibody

gene fragment and vector, or blunt end ligation if no restriction sites are present). The
light and heavy chain variable regions of the antibodies described herein can be used to

25  create full-length antibody genes of any antibody isotype by inserting them into
expression vectors already encoding heavy chain constant and light chain constant
regions of the desired isotype such that the Vi segment is operatively linked to the Cy
segment(s) within the vector and the Vi, segment is operatively linked to the Cp segment
within the vector. Additionally or alternatively, the recombinant expression vector can

30 encode a signal peptide that facilitates secretion of the antibody chain from a host cell.
The antibody chain gene can be cloned into the vector such that the signal peptide is
linked in-frame to the amino terminus of the antibody chain gene. The signal peptide
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25 create full-length anti body genes of any antibody isotype by inserting
theminto expression vectors already encodi ng heavy chain constant and
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20 recombinant expression vectors of the invention may carry additional sequences, such as

sequences that regulate replication of the vector in host cells (e.g., origins of replication)
and selectable marker genes. The selectable marker gene facilitates selection of host
cells into which the vector has been introduced (see, e.g., U.S. Pat. Nos. 4,399,216,
4,634,665 and 5,179,017, all by Axel et al.). For example, typically the selectable
25 marker gene confers resistance to drugs, such as G418, hygromycin or methotrexate, on
a host cell into which the vector has been introduced. Preferred selectable marker genes
include the dihydrofolate reductase (DHFR) gene (for use in dhfr- host cells with
methotrexate selection/amplification) and the neo gene (for G418 selection).
For expression of the light and Lieavy chains, the expression vector(s) encoding
30 the heavy and light chains is transfected into a host cell by standard techniques. The
various forms of the term "transfection" are intended to encompass a wide variety of
techniques commonty used for the introduction of exogenous DNA into a prokaryotic or

eukaryotic host cell, e.g., electroporation, calcium-phosphate precipitation, DEAE-
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25 marker gene confers resistance to drugs, such as 418, hygronycin or

met hotrexate, on a host cell into which the vector has been introduced.
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provi des a cqmupdshtioromethedg., a pharmaceutical conposition, containing one
or a conbjpation of humani zed nonocl onal antibodi es, or antigen-binding
porti on(s}5 thereof, of the present invention, fornulated 20 together with a
pharmaceutical | y asgeptahtiga ¢®uldosionsUCh conpositions may include one or a
conbination of (e.g., tTwo or nore different) humani zed anti bodi es of the

i nvention. |n one Inrapotiensspest, thhprasenténnteantion prayided @essoaipokdionpeagt & ¢

composi tion Cp%gﬁ'rru!lcseluﬁgal composition, containing one or a combination of humanized monoclonal
antibodies, or antigen-binding portion(s) thereof, of the present invention, formulated
20 together with a pharmaceutically acceptable carrier. Such compositions may include
one or a combination of {e.g., two or more different) humanized antibodies of the
{ invention.
In one embodiment, the invention provides a therapeutic composition comprising
a combination of humanized anti-IFNAR-1 antibodies which bind to different epitopes
25 on human IFNAR-1 and have complementary activities, e.g., as a pharmaceutical
composition. Furthermore, a humanized antibody of the invention can be conjugated to
a therapeutic agent, such as a toxin or radiolabel, to form an immunoconjugate or can be
Jinked to one or more additional antibodies to form a bispecific (or multispecific)
molecule. In another embodiment, the therapeutic composition comprises one or a
30 combination of immunoconjugates or bispecific {or multispecific) molecules of the
invention.
Pharmaceutical compositions of the invention also can be administered in

combination therapy, i.e., combined with other agents. For example, the combination
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a conbi nati on of humani zed anti-I FNAR-1 anti bodies which bind to different
epitopes 25 on human | FNAR-1 and have conplenentary activities, e.g., as a.

phar maceuty,g3hosmei39si tion. Furthernore, a humani zed ant ipp@R) 00t
i nvention can be conjugated to a therapeutic agent, such as a toxin or

radi ol abel, to forman i nmunoconjugate or can be I|inked to one or nore

addi tional antibodies to.forma bispecjfic r mul.tispecific mol ecule. In
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conbi nati on g{ergﬁrunoconj ugates or bispecific (or nultispecific) nolecules

of the invention. Pharnmaceutical conpositions of the invention also can be
admi ni stered in domsedheriehy "pheemagepticallymcceptahle careidr \inclades darorandgdint s.  For -

le, th i nation 27 .\ 2004/ 094473 .PCT/ US2004/ 012649. th
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and all solvent's, dispersion nedia, coatings, anti erial and antifungal
agents, i sot thei carrgerds Suitableolop intravertais dyirangusey bant sibcetareonlcparériteral, spinakore

physi ol ogi cal ly, co ti.ble. .Preferably,. the carrj i s . ,suitable for

P avenous. SPHETSTAGERAT AR (E gotd dutition S IpERPE} BPeoBufidBe FouBPher ma
admi ni strat i @@mbfisteitionthe iabfivCdnRould, iieNaHEbel) bispeREO BhdBuGRpbdgcr out e of
adm ni stration, the active conpound, i.e., antibody, bispecific and

mul ti speci fi eolepsleemayde aeatedie ageriertadita protectitie spmmppundirpmahe aetionad acisispound

fromthe gctio f acids 10.and her .natural. conditiagns that may inactivate
t he corrpolta?nd.aIl ° ﬁ%ﬁ?ﬁi%?ﬂql@oé}sltggtﬁ%'é%%gﬁ% ﬂ%%?qmp? érs to a salt that
retains the desiredhaimieeticdly Reéitablé ylOfrefelao RILR Hiat ¢aHRO Yiieaipeld does not
I npart any undesire t oxi col ogi cal effects ésee e.g., Berge, SSM, et al.

(1977) J. Phaiclesisdiactigty af the parentsosponad ad degsamt yapartanyHeidgeisedaci d

addi tion salts. . LLio of] & i | ks.1i ¢! ude those
derived fromk%éﬁqi@oj%p%%?fﬁgtgg%éﬁi& a%?ﬂgé’%l\s@céﬁgégpﬁﬂr‘] 8@?1 oflggi,' 8?filtlr r'c,
phosphoric, $ithinglesof sivhdatibimehide, acldydditioadales andltase bdditios sAid Adi¢addiien as
well as from . nontoxi ¢ organi c acids such as aliphatic nmono- and,

di car boxyl ¢ salts 1gelude thess flertegrzam poRtakic Ararps acids shich asipirenhlorin, RitFeI ¢

aci ds, aromat I -] ' d t] ' [ li ke.
Base. addi 1 of S TRPEE IR ANAKEoRN, b @EAUR, plospiirfPar AU, ANel s,

such as sodi dimm paites otganicmgdeesich ag aliphhtic monaahdtdiearboxsdic aagls, piehil-as from
nont oxi ¢ or gani N, N - di benzyl et hyl enedi a

met hyl gl ucant® ?iﬁgfzﬂ aﬁ%}ﬂl‘g gé %3&%’% Ia}kt%?w&t"@f*f’égféﬁté‘fﬁ%gsf %Er’]l%;’ilclé}ll-ﬁ@di am ne,
procaine aromatic sulfonic acids and the like. Base addition salts include those derived from
20 alkaline earth metals, such as sodium, potassium, magnesium, calcium and the like, as
well as from nontoxic organic amines, such as N,N'-dibenzylethylenediamine, N-
methylglucamine, chloroprocaine, choline, diethanolamine, ethylenediamine, procaine
and the like.
A composition of the present invention can be administered by a variety of
25 methods known in the art. As will be appreciated by the skilled artisan, the route and/or
mode of administration will vary depending upon the desired results. The active
compounds can be prepared with carriers that will protect the compound against rapid
release, such as a controlled release formmiation, including implants, transdermal
patches, and microencapsulated delivery sysiems. Biodegradable, biocompatible
30 polymers can be used, such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid,
collagen, polyorthoesters, and polylactic acid. Many methods for the preparation of

such formulations are patented or generally known to those skilled in the art. See, e.g.,
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powders for HRipereivheambiterdle puedas @'@&h@%ﬂct@ﬁhp@fanéd@@réﬁrdtfdn&ﬁtsﬁﬁh@infe‘éﬁi'blﬂ i ons

or dispersion. The use of such nedia and agents for pharmaceutically active
subst ances i SolRBAPridispeTiong lihe uss ebpich mediy and agents dgr rhorvegeutiontly ackiesli a or

agent is in ' | aegt l.yve-: 3 . .
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Suppl enent ar jhcamiphtiisle aathbe ndive campaiusd) ubetheteof by the phirethceutical ¢digpositions
conpositigns. Therapeutic conpgsitions typically nust be sterile and stable
under thd> cehimeanvsationss %Wﬁpi‘ﬁ?%r%‘l%@%ﬁ%yé@‘@{e cpRPorBiTRialsod® can be

f or mul at ed aﬁl‘:@’m"%ﬁwﬁ’k@ﬁﬁ cgjngggggﬁgosi on, |iposone, or other ordered
I g rug c

structure suitable to oncentration. The carrier can be a
sol vent or di sper Shampetidicampositived typieglly fonst beestaxilp bwed stulslt anderdhdranol |

FIRGIREA TN I IC R ERETENCRL g
can solution, microemulsion, liposome, or other ordered structure suitable to high drug
20 concentration. The carrier can be a solvent or dispersion medium containing, for
example, water, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
( polyethylene glycol, and the like), and suitable mixtures thereof. The proper fluidity can
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 by the use of surfactants. In
25 many cases, it will be preferable to include isotonic agents, for example, sugars,
polyalcohols such as mannitol, sorbitol, or sodium chloride in the corﬁposition.
Prolonged absorption of the injectable compositions can be brought about by including
in the composition an agent that delays absorption, for example, monostearate salts and
gelatin,
30 Sterile injectable solutions can be prepared by incorporating the active
compound in the required amount in an appropriate solvent with one or a combination of
ingredients enumerated above, as required, followed by sterilization microfiltration.

Generally, dispersions are prepared by incorporating the active compound into a sterile
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be maintained, for exanple, by the use of a coating such as lecithin, by the
mai ntenance of the required particle size in the case of dispersion and by .

t he use ofwé%gﬁ,g%ﬁgts. In 25 nmany cases, it will be prefl,%rl,ﬁ}gz&\m}o?%dﬁpcl ude

I sotoni c agents, for exanple, sugars, polyalcohols such as ann

sorbitol, or sodiumchloride in the conposition. Prolonged absorption of
the injectabl e conpositions_can be brought about by including in the
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required, followed by sterilization mcrofjltration. _Generally,_ dispersions
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solutions, the preferred ods of preparatjon are vacuum dryi ng and
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advant ageous to fornul ate parenferal conpositions 1n dosage unit formfor

ease of adnplyisgatndisoretamtsimitedagirtitariodosdgesdforthe Bobjagie taibé tredtod;magls used
herein refers .to hysi cal di gcrete upits suited as.unit dgsages for

t he subj ect smfl&)cod]éﬁflg %Bf‘%ﬁ%ﬂ%@ﬁ’f qugmﬁy oﬁfbch'tv CRPY %a&cél?aé?tﬂﬁ/%ragw Pity of
active conpogiisted fleFrcati® gt i hRBsiagord WRh titashkifd ghashiarautd cagldethei n

association with the required pharmaceutical carrier. The 15 specification
for the dbsagpscifiation forilee ddsaghwnit fovmp of tha levestion arcaticteted pyand diteetbict | y

dependent on,(a) .the i,gue characteristics.of the active. c ound and the
par t1 cul ar *arepdgst eith) B P PRSI 08 eoliboRi i oS PR BRe

i nherent in fhbgpaitic &ffect PPARRILABENE (B thé BnA@tibnanE&BRAH ke 406f t he
treatnment of sensitivity in individuals. Exanples of

phar maceut i cegmyouadiesah pe aetive compaurd ©r thecreptaent of pensitivéty Bandipideals20

bi'sul T at o, sod: unbxap g SEfrfe BEkELCIRLTLAE OUAEH BELAE 15 Sl Truore

oi | -sol upbe aitioxatanckanich, as asibiaacidseBidid hydrochloride, sodium bisulfate, sodium
metabisulfite, sodium sulfite and the like; (2) oil-soluble antioxidants, such as ascorbyl
palmitate, butylated hydroxyanisole (BHA), butylated hydroxytoluene (BHT), lecithin,
propyl gallate, alpha-tocopherol, and the like; and (3) metal chelating agents, such as

citric acid, ethylenediamine tetraacetic acid (EDTA), sorbitol, tartaric acid, phosphoric
25 acid, and the like.

For the therapeutic compositions, formulations of the present invention include
those suitable for oral, nasal, topical (including buccal and sublingual), rectal, vaginal
and/or parenteral administration. The formulations may conveniently be presented in
untt dosage form and may be prepared by any methods known in the art of pharmacy.

30 The amount of active ingredient which can be combined with a carrier material to
produce a single dosage form will vary depending upon the subject being treated, and
the particular mode of administration. The amount of active ingredient which can be

combined with a carrier material to produce a single dosage form will generally be that
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pal mtate butyl ated hydroxyani sole (BHA), butyl ated hydroxytol uene (BHT),
lecithin , propyl gallate, al pha-tocopherol, and the |ike; and (3) netal

chel ati ng w@estmesasyich as citric acid, ethyl enedi anine tﬁéf,@gfo@;,{](ﬁ(@ci d
(EDTA), sorbitol, tartaric acid, phosphoric 25 acid, and the |like. For the

t herapeutic conpositions, fornulations of the present invention include
those suitable f

r.qral, nasal, tqpical (includin cC and subl i ngual),
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combined with a cghd %Iﬁﬁségﬂ Skhidlal bOmBEAAYER" a@"aﬂﬁﬁﬁs@&ﬁaﬁﬁeﬂft&m@"ﬁsl#sed
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“generally be that WO 2004/ 094473 PCT/ US2004/ 012649 anount of
conposi t i on htEiaingsns smades obadhigistrpien pthercthpr enterabandtopidal admaipistrefiomne

hundred per cent, ..thi. mount. W L.l r e fr bouyt 0.01 r cent to about
ni net y-ni ne &Sﬁlg{ﬁ% an J%?t%é’c#ﬁ“iﬂé‘a“ﬂasr g&%@ﬁ&@gﬁ@e fnzﬁvﬁm?lﬁsbﬁ\%%'giﬁuﬁ%’. 1 per
cent to abouintrdfrtdbil, iiRfthecal, TRBicaphuidreimblabibithl, ditRaebidc, lapReémBENt to about
30 per cent. 5 The phrases "parenteral adm nistration"” and "adm ni stered

par ent er al | ymtrgperifgaesl, trassisachestesibsutanenss, sybcwlinilar sfmarticvelar. sebrapswlaran

ent er al d | . LDI.ST 1 at i | L1k ectl d incl udes,

W t hout ﬁpm %u}?%a%ﬁs%am?ﬁ%%&\@%%ﬁ%@?&r}tapg%ﬁukgaést%%e{ri?fnj%&%c{%ratggﬁ erll%g'l , intrathecal,
i ntiracapsul ar, i nPfef@tdiiroaies of admiataadbm tor theintidday edmpositictisiolfiey intanral |
transtracheal , subcutanequs, subcuticular, intraarticular, subcapsular, 10
subar achnoi dareiipfravaapishy intrapysgulagly and inigaperitpueallyn dreferpd sradenofAedvVerT usi on.
Preferred rogﬂre%%,- '%cﬁtﬂ‘[@ﬂﬁiiﬁﬂsﬁﬁli on for the antibody conpositions of the
invention are rntravenously, I1ntranmuscularly and intraperitoneally.
Preferred nodes oExsiepleyeof suitableaqbsous ahé adnmpeauscartidrs sthivh miydsnghsle yal

sui t abl e _aqueous and nonaqueous carriers which may pe enpl gyed 5.in the
phar macedti c&y tﬁEBhﬁB?P?‘?t%?ﬁECQWP‘{SHE’“FH @’ﬁt“i"%ﬁ‘i‘n%&%‘%fg W‘%EF&‘%QI WIS pol yol s

Sui tabl o o Groy asPRaBY BRASICUERR) pOGHGIcL GRS, Sl R ke ia it ko) and
i nj ectabl e omipenies tlesead] ssgetabtinikssuchabplivobdidand injeciapleorddnid @idry seadnashe
i ntained. Lot SERTRLeL Db LS UoE oL ol na o Tmbey Lol seh 28,1 el (i
materials, such as lecithin, by the maintenance of the required particle size in the case of
20 dispersions, and by the use of surfactants.
These compositions may also contain adjuvants such as preservatives, wetting
( agents, emulsifying agents and dispersing agents. Prevention of presence of
microorganisms may be ensured both by sterilization procedures, supra, and by the
inclusion of various antibacterial and antifungal agents, for example, paraben,
25  chlorobutanol, phenol sorbic acid, and the like. It may also be desirable to include
isotonic agents, such as sugars, sodium chloride, and the like into the compositions. In
addition, prolonged absorption of the injectable pharmaceutical form may be brought
about by the inclusion of agents which delay absorption such as aluminum monostearate
and gelatin.
30 When the compounds of the present invention are administered as
pharmaceuticals, for example to humans or animals, they can be given alone or as a

pharmaceutical composition containing, for example, 0.01 to 99.5% (more preferably,
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20 di spersions, and by the use of surfactants. These conpositions may al so
contai n adjuvants such as preservatives, wetting agents, enulsifying agents.

and di sper@?g@ﬂgﬁ;&s.. Prevention of presence of m crogﬁgﬁ&%@gﬁdﬁy be

ensur ed bot y Sterilization procedures, supra, and by usion of
various antibacterial and antifungal agents, for exanple, paraben, 25
chl or obut anol ,. phen sorbic acid,_ and _the like. It may al so be desirable to
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t he conposi ti:@-ﬂ?r. In addition, prolonged absorption of the injectable
pharmaceutical form maybe brought about by the inclusion of agents which
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Regardl ess of the rou of adninistration sel.ected, the conpounds of the
present inventi oﬁcqﬂ&ﬁewgﬁ%ygli@fmﬂmmﬂ%?%m@engmg&qﬂ rm and/ or
the phar mac e hsaditichs GTIROSTebdr iveRfior M8y BE PR sol 2346 Bbiaftan ANSudt ¥ at ed

into pharmaceutically acceptable dosage fornms by conventional nethods known
to those of sdtivelingmdiehewhich is gifectiat taarbimye theedasired tiferapeatiamispomseifoga edi ent s

in the pharmaceutical. conposi.t.ions.of th resent. i nveptiqn. be varied
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achi eve the dauintetihd SEAREIdage [LERANSRpER updpn v Rl bCpahaRMiARRt .

conposition, and node of adm nrstration, wthout bei ng toxic to the

patient. Thefastirsmnchuimgpthagetivievel thaparticelapcomepasiions af therfiresent igvention

phar macoki netic, factqors including.the activity of.the rticul ar

conposi ti ons “BPIYR %Slé%%sﬁ?r., ?#6%#?‘%?1&6@ IﬂB?/ Fe%fradFH‘_Bﬁ_gg?%tf’té_aeg{é‘PF obr ani de
thereof, theadiHiftraibnaderate Sféﬁ&étwﬂ,of&ﬁ%aﬁ'ﬁéiﬁaﬁompﬁdﬂdﬂbﬁgreﬁigl d, fhge rate
of excretion of the particular conpound bei ng enpl oyed, the 15 duration of

t he tr eatl$endurabonef theriregtment.orther , epTEpndsrander mpteriglsaged W eosphinatEm on

ith th . (1] QF : : Laht di tion,
general - hoal i b b PRr Crh RS Ru RS ot B, 5 B oS o BBy ' ane
| i ke fact or shggthl andp@ien medital higtoreof ibabatient Beind tiebied) Mddikedfactutiveel Kigdv@n

havi ng ordi n%lrée%(édliclal [artns.t he art can readily determ ne
A physician or veterinarian having ordinary skill in the art can readily determine
20 and prescribe the effective amount of the pharmaceutical composition required. For
example, the physician or veterinarian could start doses of the compounds of the
invention employed in the pharmaceutical composition at levels lower than that required !
in order to achieve the desired therapeutic effect and gradually increase the dosage until
the desired effect is achieved. In general, a sumitable daily dose of a compositions of the
25 invention will be that amount of the compound which is the lowest dose effective to
produce a therapeutic effect. Such an effective dose will generally depend upon the
factors described above. It is preferred that administration be intravenous,
intramuscular, intraperitoneal, or subcutaneous, preferably administered proximal to the
site of the target. If desired, the effective daily dose of a therapeutic compositions may
30 be administered as two, three, four, five, six or more sub-doses administered separately
at appropriate intervals throughout the day, optionally, in unit dosage forms. While it is

possible for a compound of the present invention to be administered alone, it is

preferable to administer the compound as a pharmaceutical formulation (composition).
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20 and prescribe the effective amount of the pharnaceutical conposition
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in the present jnvention include; U S. Patent No. 4,487,603, which discloses
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4, 447, 233, whihith discedes ar ssmotiedingaielivery sgBemn.nThesieqateptsgre irmormedted/ bereing

medi cation at a precise infysion rate;, U.S.  Patent No.. 4,447,224, which
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drug del i ver YaosbsBilefdt @BhtNo. 4, 439, 196, which discloses an osnotic drug

del ivery system having nmulti-chanmber conpartnents; and U S. Patent No.
4,475,196, whi ch Incetdinsabodimentspiheibymanized menpalenal aptjisadaen of thegwesionent s

o oo PO RSt Rl ST Ao B Wt g
ferrbodi Ment s, bhahifer (BBBY is;m@hdamlk@%my h§dtopliRE b@fpSinds N ToicAw@Bia0Mhe Can be
ormul ated to ensure proper distribution in vivo. For exanple, the
bl ood- br &4th therapeutic compounds of the invention cross the BBB (if desired), they can be
formulated, for example, in liposomes. For methods of manufacturing liposomes, see,
{ e.g., U.S. Patents 4,522,811; 5,374,548; and 5,399,331. The liposomes may comprise
one or more moieties which are selectively transported into specific cells or organs, thus
enhance targeted drug delivery (see, e.g., V.V. Ranade (1989) J. Clin. Pharmacol.
25  29:685). Exemplary targeting moieties include folate or biotin (see, e.g., U.S. Patent
5,416,016 to Low et al.); mannosides (Umezawa et al., (1988) Biochem. Biophys. Res.
Commun. 153:1038); antibodies (P.G. Bloeman et al. (1995) FEBS Lett. 357:140; M.
Owais et al. (1995) Antimicrob. Agents Chemother. 39:180); surfactant protein A
receptor (Briscoe et al. (1995) Am. J. Physiol. 1233:134), different species of which may
30 comprise the formulations of the inventions, as well as components of the invented
molecules; p120 (Schreier et al. (1994) J. Biol. Chem. 269:9090); see also K. Keinanen;
M.L. Laukkanen (1994) FEBS Lett. 346:123; J.J. Killion; 1.J. Fidler (1994)

Immunomethods 4:273. In one embodiment of the invention, the therapeutic compounds
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barrier (BBB) excludes many highly hydrophilic conpounds. To ensure that the
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to untreated subjects. The ability of a conpound to_inhibit the_ hiaqlogical
activity lof 9fihe compaupd odphig thebiolngical agtivaty @4 Type hmnterferons. Jnshdnhibifiope m
such as thos ' ' \; ﬁp&i@l in the
art that ar eg?onr %ﬁ%ﬁ#@g&o#&ée%ﬁ izﬁ%@@#ﬁ%ﬁ%ﬁ@%ﬁ% tl ﬁgt%%og%gglﬁ (5115 @gy\%nut h
aberrant Typaollimitédtofthe Onviaotassays gescAbeeinrthe Evahyles.t Aitherppapieall y eféctiac
conposition can be eval uated by exam ni.n 15. of thﬁﬂ%o ound to
|

bt E a?'L lit Yy
i nhibit the BRSFYfadheraRestigicofParm HoBF { SRERCTOBALHVIER| can
be determ neg’yﬂgﬂoﬁ& dfd didehEcoraBRYe HidRNey, bOlehiien ﬁkft,'lig%eﬁﬁﬁ@f ijoner,
I ncl udi ng but ot litmted to the in vitro assays described 1 i°the Exanpl es.
A t her ap&it i oadtiferon eimessioneor activity, are ameliorated. Such diseases and disorders include
autoimmune diseases, transplant rejection and GVHD. One of ordinary skill in the art
would be able to determine such amounts based on such factors as the subject's size, the
severity of the subject's symptoms, and the particular composition or route of
administration selected.
25 The composition must be sterile and fluid to the extent that the composition is
deliverable by syringe. In addition to water, the carrier can be an isotonic buffered
saline solution, ethanol, polyol (for example, glycerol, propylene glycol, and liquid
polyetheylene glycol, and the like), and suitable mixtures thereof. Proper fluidity can be
maintained, for example, by use of coating such as lecithin, by maintenance of required
30 particle size in the case of dispersion and by use of surfactants. In many cases, it is
preferable to include isotonic agents, for example, sugars, polyalcohols such as mannitol

or sorbitol, and sodium chloride in the composition. Long-term absorption of the
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anount of a therapeutic conpound can inhibit Type | interferon activity such
that the synptons of a disease or disorder nediated, at least in part, by
aberrant TRygeodsodizinterferon expression or activity, arecdiRhé@hdhdsl- Such
di seases and di sorders include autoinmune di seases, transplant rejection
and GVHD. One of ordinary skill in the art would be able to determ ne such
anount s based.on such factors as the sg@%ect's size,. the severity of the

subj ect's syWHRCHPES COMPOSIERNSpan bp braught 20sHHRS Inclugingsin the,earapasition an agent
adm ni strati@g: g b b RS dn &y and fluid to the
extent that ?Ejgﬁ?g%sﬁﬁoirgﬁogg& e \%Z?rgo e by sfrgeé?%{eé d eﬁggdition to

wat er, the carri eWlearthbectiie dorgioond s soitétly peddectedlas descabédisbiorn, thet hanol ,

pol yol (for exanple, glycerol, prapylen | ycal , and liqujd polyetheylene
gl ycol , and ?Q%Prﬁpqn%é?;gyé‘?\ﬂraﬁﬂia@‘éﬁpgte‘f?ﬁxgﬁg’é%‘@ﬁ’e‘?@bﬁq “ﬁ%dib]é‘fmtfquﬁpdi ty can be
nei nt ai ned, {Qim@tATBABle dYrisse of coating such as lecithin, by maintenance

of required 30 particle size in the case of dispersion and by use of
surfactants. In nmany cases, it is preferable to include isotonic agents,

for exanpl e, sugaizgi 80{ ggghc%hotg (iUCh .as mannitol or sorbitol, and sodium
chloride in the c 0 S sorption of the 34 WO 2004/094473
PCT/ US2004/ 0126491yl {in®/eH 3 RRIPASLIFNIR- 1GARbEG L iRgite@@bout by i ncl udi ng
in the conposition an agent which delays absorption, for exanple, alum num
nonost ear at edaivagiEbscomugantremdidompasitipuofthepresent iiveention hans avapictit efoied, as
descri bed_.above, t.he .coppound be oral |l y..adm.ni stered,. for ex le, with
an i nert ;| tgeng 3pe SRgeRts FRPan oS e pl, et o RETRR 6 o

t he( I nvent i ope HufARitéed t6BEIRGh @ORre 88%. 1 in MINASY & v, | DRghafveR) they@habed
derivatives/conjugates and conpositions of the present invention have a

vari ety of i administetied toa aplicstnegi ovivh, dg et PEveIR @ dirgnessaumarietyiafidisordeass .

For exanpl e, .t hese.nol ecul C k DJ t lng, <1- 0. cul.t ur e.g.
invitro or &Y '0553.@ eAllelglgerr %g?l} ﬁl@y&ia?rﬁ%%@iés;eﬁ%geqmﬁ%%ﬁh gueb %Cé %Séntgn%&btjoect,
e.g., in ViVchide botieRlimai ke etthueian haGHle SEhéterA M h@ihyinh adlinsge"deithe i n
which type | .interferon plays a role. As used herein, the term"subject" is
i nt ended 6o MveBlieriEchenalh yarebratay eorRUmEAlSAA Ran-dnanyRals WelRs FRIANOWEN

ani mal s" of ' o) ANl : t.ebr: e.g., mammls and
non- mamal s, b@]ﬁlgﬁ?&ﬂ%ﬁ@%é%bﬂ\“&%ﬁkﬁ%ﬁ? 3121 ,bhlgﬁag%’pl%%%gg,%%céow, chi ckens,

anphi bi ans, repti Tas angbaily cohgpoaitiohdofithe rompticn tdandresused irt the ticawesat bHN can be
used in the treatnent of autaqi nmune difeases, such a? Sﬁ/st% 1 ¢ | upus

eryt hemat osu§Uf€’5§E‘E}’Pe ﬂWF?S&ﬁTFHF]bWYB‘S%‘F upus erythematosus (SLE), inflammatory bowel

disease (IBD; including Crohn’s Disease, Ulcerative Colitis and Celiac’s Disease),
20 insulin dependent diabetes mellitus (IDDM) and rheumatoid arthritis (RA).
Furthermore, the antibody compositions of the invention can be used for inhibiting or

{ preventing transplant rejection or in the treatment of graft versus host disease (GVHD).
Uses of the antibody compositions of the invention to treat inflammatory bowel
disease are described in detail in the co-owned U.S. patent application entitled
25 “Compositions and Methods for the Therapy of Inflammatory Bowel Disease™ having
U.S. Serial No. 60/465,155, filed on April 23, 2003, the entire contents of which are
expressly incorporated herein by reference.
Human antibodies of the invention can be initially tested for binding activity
associated with therapeutic use in vitro. For example, compositions of the invention can
30 be tested using Biacore and flow cytometric assays described in the Examples below.
Suitable methods for administering antibodies and compositions of the present invention
are well kmown in the art. Suitable dosages also can be determined within the skill in

the art and will depend on the age and weight of the subject and the particular drug used.

35



di sease (I1BD; including Crohn's Disease, U cerative Colitis and Celiac's

Di sease), 20 insulin dependent diabetes nellitus (I1DDM and rheumatoid )
arthritis &BAhayveofitst hermore, the antibody conpositions qf s 1t i on can
be used for in?ﬁmbi%ng or preventing transplant rejecti %r?%‘?ggpﬁwgge}&
treatnment of graft versus host disease (GvHD). Uses of the anti body
conpositions of the invention to treat inflamuatory bowel disease are

described in det aHPrmaR apid NS Rolsatibadies of the Bxentiosalsceani herroeafiministared 5
"Conposi tions, EF/@?% : | nfl anmat ory Bowel D sease"
havirrﬁg u. S a’é%?’lﬂla %B&%@%&ﬂgﬁlﬁgéb%e%n | 23, 2)(;03, the entire

contents of whi chPrferedeatp phasiageitivabppparaticed fhepatmehy admfréstenion, sudlaen
anti bodi es of the jnvention can be initially tested for binding activity

associ at ed wi¥eiesorihed p Bemangiens Pharpasquicalifgienses Mirck PubbshiagiGa.- distast t he

i nventioncgca isé)%g I, {E I r Y. 1 S

descri bed 5i nﬁ?‘he gﬁ%ﬁgéﬁ%g#’%év §E|b{ aglgoﬁewgggg\q%r@%ﬁné%ﬁ%

anti bodi es aMktipdspasthe paisctién dfsuch cagegites andaheir 0t inaliggnostids dadown i n t he
art. Suitable dosages al so,can be determ pned within the skill in the art
and wi || depBiFEpeHiasfEe E’Qé“drfadn’v@? geandg, ShHbetabp et tFah Np- S+l 7645 Bl ®r  dr ug
used. 35 WO P / ;aﬁ“ Al - nti bodi es of
the inventi o%ﬂgﬁég&g%%é%e .C%?Q%Qﬁicgﬁrﬁfe}%, C&v#h?%m t eredtlg'gfa\ gf)%u ic agents as
descri bed ab0§#@62,9t2faady MdKanm gvhbyScPRatt Noad, 1 pb,84@ the canents of whizhant er al
adm ni st r%ti on, such ﬁ{s are described in Rem ngton's Pharnmaceuti cal

Sci ences,|OvaEICOBGHteA DY FiCIeRCe: Easton, 5 Pa., 1989. The final preparations

contain from O O jst8tdQ¥npd, fa.clsmﬁseg Bﬂﬁa@'gg,rﬁ m&fﬁ,&mﬁﬁ%@y cofifodigiuct i on

of such conjugates and their use ragnostics and therapeutits are
provi ded i n, afida pisarsmapdwicalihadceptabkelcarrie/a®. adBrnisteker] to @BiEnGib3 Shi h et

l., Int. J. _Ca 1: 832.(1988) ; di | d.U. S. . No.
08) 162, 012, UePpoRAsl efiogveamouny KChRRaliyof & HaposuESEmitetintht 5 o
whi ch are " 10niBRosRRER REANbIRERIARORId Aok AtisRIGNR . WREaRARARPS Of

t herapy, a humani zed I body conpositions and a pharnmaceutically ]
accept abllé ceffedtive amosntidfiiheiagtosntatintivistergshis ipbyisiologically sigaifagnti tincageht/is

ohar naceut | cRyolEiy Ry £ us PRsdilk GO s SBER e Shafiin e
“therapeutic ?ﬁﬂ(s‘i’oléé( &f { Relpiofe Kaﬁ@ﬂem tarfdted fherapeBti izt "tesiRuAERYS

physi ol ogically significant. An agent Is "physiologically significant" if
its presencecfestive! i if deliverse ichepreportinaefedhe admpdsters dasesiodhs intgndgd

recipient patl eitan‘act A%t 8% hlhel ARE WA EmAIRMinlshatibl 6 AL YN SR ¥

20 untargeted agent.

The present invention is further illustrated by ﬂw following examples which
should not be construed as further limiting. The contents of all figures and all
references, patents and published patent applications cited throughout this application
are expressly incorporated herein by reference.

25

Example 1: Production of Humanized Antibodies Specific for IFNAR-1

The source of the donor CDRs used to prepare the humanized antibody
30 was a murine monoclonal anfibody, 64G12, which is specific for IFNAR-1 (US Patent
No. 5,919,453). A 64G12 hybridoma cell line was previously established.
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effective” if it delivers a higher proportion of the adm nistered dose to
the intended target than accretes at the target upon systemc

adm ni st r ayigOosfesdRE equival ent 20 untargeted agent. Theg Wlﬁgﬁlﬂfoﬂﬁﬁﬁ’enti on
is further illustrated by the foll ow ng exanples which sﬁoul not be
construed as further limting. The contents of all figures and all

ref erences, d. patent applications cited throughout this
appl i cati on >a98la¥aer dallanede®liht ed herein by reference. 25 Exanple 1:
Production of Humani zed Anti bodies Specific for IFNAR-1 The source of the
donor CDRs used tclf@%pﬁﬁ@xtrhﬁedlﬁ‘miﬁiééﬁh%wma Bhafdiagen’ sitligotex

57655, 253 REIE Mg KBl e PP RRCINA s S et it loB e 36 Vo
2004/ 0944733 REakhtHSR OOKIA0ARBAH catfdrORit MheOfarif¥lSt vy foRlctheh PR LIS SHRNE 19aS

extracted fromthe 64Gl2 hybridoma using Q agen's Aigotex nmRNA M niprep
“Kit and the sEpsegpldind iagey’ sSYotbWER SIS RS againgt dhmyrige Kglflagénsn cDNA

ol 1 ed w Lo MROAGEPACTIRY APfCTChTECeTOARR BINGEs findKitRs e ©
gene ( For waighk GrEGRERATACATACAGGGIHASEQADNO hide W& Bt chRigs Reyer se:

CAGTGGATAGACAGATGEEG), (SEQ ID NO 44) while the Iight chains were anplified
usi ng pri mer §mpdHrduting pEmEIFagaRskihp Pulrige KapPREERACT GGATGGTGGGAAGATGE)  ( SEQ

(CreaceAG IR EORTARRAARATCOEISEQ B T8 and the N-temmainel gryingracid,
chai ns was ceédueh¢e@TYACOCPRAGTUPCCAAJIRNTCATCRETEOAT ) (SBQUDNOMSG) er mi nus

of the 64Gl2 antibody with the tranglated protein sequence fromthe cDNA
clones. 15 CIm&ddensty ofiheshajas vantoabrae] Breompamgithergussaeueace fromfhe 64G12

dat abase. of RabApuE of e R AZARERE R fie LB iElySeitrk e KRR RETpeA t e
Interest” USclwpartnent of Health and Human Services, US Covernnent

Printi ngegfi ce), the contents of which is expressly incorporated by

referenc and utilizing conputer assisted alignment with other VH and VL
sequences. Construction of variable regions

From the sequences of the 64G12 VH and VL domains the CDR sequences were
determined with reference to the database of Kabat et al. ("Sequences of Proteins of
20 Immunological Interest" US Department of Health and Human Services, US
-Government Printing Office), the contents of which is expressly incorporated by
reference, and utilizing computer assisted alignment with other VH and VL sequences.
The VH sequence is shown in SEQ ID NO:7. The VL sequence is shown in SEQ ID
NO:19. The amino acid sequences of the CDR regions of the VH and VL domains are
25 shown in Table 1 below.

Table 1
SEQ ID NO: SEQUENCE DESCRIPTION
1 TSGMGIG 64G12 Vg CDR1
2 HIWWDDDKYYNPSLKS | 64G12 Vg CDR2
3 NYYPYDAWFDY 64G12 Vi CDR3
4 SASSSINSNHLH 64G12 Vi CDR1
5 RTSILAS 64G12 Vi CDR2
6 QQGSNIPFT 64G12 Vi CDR3
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The VH sequence is shown in SEQ ID NO 7. The VL sequence is shown in SEQ ID
NO 19. The ami no acid sequences of the CDR regions of the VH and VL donmi ns.
are 25 s 0‘%&9 le | below Table 1 SEQ ID NG SEQJE%I%%ESCRI PTION |
TSGMG G 64 1 2 H WADDDKYYNPSLKS 64GLl2 VH CDR2 PYDRIEDY 64G12
VH CDR3 4 SASSSI NSNHLH 64Gl2 VL CDR1L 5 RTSILAS 64Gl2 VL CDR2 6 QQGSNI PFT
64G1l2 VL CDR3 37 WD 2004/094473 PCT/ US2004/ 012649 The nurine vari able

regi ons were anplThe murific variablecretionp vatesnphind foom dvotemplaéesmentidnabose W t h
the restriction sites t. allowed in-fr subcloni ng, into our manmalian
expr essi on v‘bq&?%‘?’?perfﬁ'@ﬁ’ra‘h E?S“%ﬁopége%%ﬁ'ﬁ%ﬁ%#i lﬁﬁa@ergga?%ﬂmgﬂﬂﬂ' Wyer e

synt hesi zed QymEAGaRBxpressRMBREWENt dei muni zed antibodi es were created with

Stratagene's Qui kChange Site- directed Mitagenesis kit. Expression of
full -1 ength anti bbli Brst ddiephbhmpe smyatdect giongd N e werb Isgnthesizedrbys@perences

(murine apd hyman r.e subgl oned..in-frame wt e_human | consf.ant
regions i tﬁ%@‘ﬂ"i@&%ﬁ“gmﬁ&ﬁﬁﬁpg@d% ‘é’?ﬁrcé"éaé‘\?lgowl%gg?t&g‘ﬁsnep%gﬁgghﬁ ?eénd
pcdna3. 1/ hy gfigsctddadBgtia¢Rly. The human osteonectin signal sequence was
used in place of the endogenous |gG sequence to secrete the reconbi nant
anti bodi es. Furthernore, the 4.2 kb RNP UCCE's (Benton et 15 al.,

Cyt ot echnol cBynreStmAF-falb-1gREPntibedesi nsert ed upstream of the CW pronoters
to maintain open chromatin and all ow rapid generation of cells expressing

high levegs of amtlihlewﬁﬁ-ﬁ%ﬁ@vmimﬁgﬁmsegﬁaﬁgs frife®id hiHARweR3 cells
were co-transfected with both heavy _and |ight chain carrying plasmds using

Roche' s FuGENBcknedimbameawathitke haman Ia§ eenstant regiprg infodaviyogass mammalfanct i on
and the anti bodi es wer.e purifj via protein A- sepharose~chfomat ogr aphy.

For stable copresngRrOmRated fhed MbLRdhE iin, FEBRRITRT TREBERRR hanwy and
l'ight chain gsédnséétiDsiphd) 8efuc@ow i @2diitl Blavs bfhe e¥ddehOGIRGSseMRcEE. St abl y

transfected { . L
secrete the recombinant antibodies. Furthermore, the 4.2 kb RNP UCOE’s (Benton et

15 al., Cytotechnology, 38:43-46,2002) were inserted upstream of the CMV promoters to

maintain open chromatin and allow rapid generation of cells expressing high levels of
antibodies.

For transient transfections, human 293 cells were co-transfected with both heavy
and light chain carrying plasmids using Roche’s FuGENE 6. Supernatants were

20 collected 3-4 days post transfection and the antibodies were purified via protein A-
sepharose chromatography.

For stable expression, CHO-S cells were co-transfected with both heavy and
light chain carrying linearized plasmids using Invitrogen’s DMRIE-C. Stably transfected
cells were selected by adding Geneticin and Hygromycin B at 500ug/mL to the growth

25 media. The antibody secreting cells were expanded and antibody was purified from the
culture medinm by protein A affinity chromatography as described by Harlow and Lane
(Antibodies: A Laboratory Manual, Cold Spﬁng Harbor Laboratory, Cold Spring
Harbor, N.Y ), the contents of which is expressly incorporated by reference

Transfer of the murine 64G12 CDRs to human frameworks was achieved by

30 oligonucleotide site-directed mutagenesis as described by Nakamye et al. (Nucieic Acids
Res 14, 9679-9687 (1986)), the contents of which is expressly incorporated by
reference. The DNA templates used for mutagenesis of VHs comprised human
framework regions from the human germline sequences DP-26, DP-47, and DPk26, as

follows:
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cells were selected by adding Geneticin and Hygronmycin B at 500ug/nL to the
growm h-25 nedia. The anti body secreting cells were expanded and anti body was

purified fyeTbiyRul ture nediumby protein A affinity ﬁ[g?ﬁ , y as
descri bed by Harlow and Lane (Antibodies: A Laboratory ﬁ;gﬁua ,(B%(E) pSpri ng

Har bor Laboratory, Cold Spring Harbor, N Y.), the contents of which is
expressly incorporated by reference Transfer of the nurine 64GL2 CDRs to
human franewor ks was achi eved by 30 oligonucl eotide site-directed

mut agenesi s X IHOT=Te e et al. (Nucleic Acids Res 14, 9679-9687
(1986)), the&?:%%tg)zgs gﬁk\t}ﬁc i's’expressly incorporated by reference. The

DNA t enpl at e@VKESGP VIWVEREHESTISTOf VSGESCSNARMGY SSWIRIQPP G ANEWL KHIR gi ons

“fromthe human _ger i ences DP-2 - 47 nd DPk26, as follows; 38 WO
0oa) 054475 PuRRESbehseR SRS NS ETk S nadn Tin e Piraa Sty BRQ' D N3,
QVTLKESGPYLVKPTETLTLTCTVSGFSLSNARMGY S W RQPPGKALEW LAHI F

" SNDEKSYSTSLKSRLTI SKDTSKSQVWLTMINVDPVDTATYY (SEQ I D NO 47), 5 (DP-47)

(Genbank: HSEPRZY|GdbYak: HESGBEA7Y QPGGSLRLS CAASGFTFS SYAMS W VRQAPGKGLEW V
SAIS G SGGSTI'Y. \/ T K 4 d
T CDhk28) (VIS CHELsrans LRLS ARG YASIR WPk sPewNA AR &
El VLTGSPDF CSYARIGEIMTA PSAGGERH SRRMYERIP LRYASOPRS vy C

GVPSRFSGSGS LTI NSLEAEDAATYYCHQSSSLP (SEQ I D NGO 49). 15 Fﬁlft(ﬁgr IDre in
certai n consNfué8)sandaddi ti onal substitutions were made in CDR and/or FR

resi dues for purposes of increasing binding affinity or decreasing anti body
innunogeﬁpcity (di scussed further below. In summary, a series of humani zed

ant{i body heam]ﬁ@(@EMg:ﬁgt@pmgpbl e regions were made, conprising
sequences as foll O0ws. The am no aci'd sequences of 20 these antibody heavy

and |ight chEIVILVQSPREIQS VERKBRY TAFGR4RQNGESLIEMGUQEKATRYRK BLIK PASQSFSal ong
(the sact vHEBHIGEEH G SR A RER SR B AT LB IFUIERE N coquence
is SEQID NO 19 of Figure 2A).

15 Furthermore, in certain constructs, additional substitutions were made in CDR and/or FR
residues for purposes of increasing binding affinity or decreasing antibody
immunogenicity (discussed further below).

In summary, a series of hurnanized antibody heavy and light chain variable
regions were made, comprising sequences as follows. The amino acid sequences of

20 these antibody heavy and light chain variable regions are shown in Figures 1B-1L and
2B-28S, along with the amino acid sequence of the donor murine 64G12 variable regions

{ (the 64G12 VH sequence is SEQ ID NO:7 of Figure 1A and the 64G12 VL sequence is
SEQ ID NO:19 of Figure 2A).

Heavy chain sequence H2 was designed by combining the CDRs of 64G12 VH

25 with the human immunoglobulin heavy chain germline DP-28 framework sequence
(SEQ ID NO:8 of Figure 1B).

Heavy chain sequence H2-C3 was designed by combining only the CDR3 of
64G12 VH with the human immunoglobulin heavy chain germline DP-28 framework
sequence (SEQ ID NO:9 of Figure 1C).

30 Heavy chain sequence H3 was designed by combining the CDRs of 64G12 VI
with a consensus human immmunoglobulin heavy chain framework sequence (SEQ ID
NO:10 of Figure 1D).
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Heavy chain sequence H2 was designed by conbining the CDRs of 64Gl2 VH 25
wi th the human i mmunogl obul i n heavy chain gernline DP-28 franmework sequence .
(SEQ I D Llelbgure 1B). Heavy chain sequence H2-C3 i Ay '
conbi ni ngqgﬁlzg&{(ﬁ!éggDRs of 64Gl2 VH with the human imﬁﬁ@%ﬁ%gﬂgavy
chain germine DP-28 framework sequence (SEQ ID NO 9 of Fbgure 1C). 30
Heavy chain sequence H3 was designed by conbining the CDRs of 64Gl2. VH wth
a consensus humantesfielein suuence M3 axey devignad thr comhiping theghRsof 646D VIID

sequence 1o A tholmatbBuacinti i it poeeitp m AT B R Yo ofRE uran
i unogl obul (SEGEANWO¢ haif Figes mE).ne DP-47 franmework sequence (SEQ ID NO 11

of Figure 1E). Heavy chain sequence M3-4 was designed fromthe M3 sequence,
in which 5 positiBsaw JritssyengesMaiues desigagd fprhthe M3 sgquenges, inovhishi ng

am no aci4ds: L. 4 N ) . K, oL:d. (SEQ: B NO 12.
of Fi gur eglF?(.kmll—igﬁat\L/gf %#553 n%eﬁggﬁggéwﬁa&&%%gé%oéﬁn% 5(53 n%cfdﬁ’é([wg@sl:‘ éduence,

in which pogj € GoSR, Df MCERT, WisK 91 DESHEQ I &0 ML olf Fsige OF).t he fol | owi ng
amno acids: L, EE. Q R .V, A F,L, G C T, W H K D_Sorl (SEQID NG 13
of Figure 16 . 10Hea%XshaimssanencsdVaridovavnlepisned famthy Mdsqduense; Wovivgh
sequence, i n_whi I ! W%ftg 1 i 1091t henagl no
acid at posi P%‘%&QI%?E—QB%? *ﬁ%@ﬁﬁg%&r&%ﬁfﬁé a ﬁ]{r]lltglé%@%(@l'f E %CF_M of
Figure 1H). Weay¥, Ghai T, ¥&dL&de Ve IRSEQIDING: bhefFiguedG)he M3 sequence, in

which a T cell epitope was renpve y substituting the am no acid,at

gg)si ti an 196 of CDHRsay%scheamn %PP%M%ffW?aﬁe%iﬁfén (SEATHGRE S 3N Bhigh @aﬁzg i
: avy ¢ : : el &thif (a1 N Wi C

both t he. subce BPENERGERMAN MRSIHERE BRamS ATl hodore fOHEDRT 2,

sequence ( SERlethidhidiia) Mthodn #agine ESEQ IDNO ) 4ofiFigurs @Hlence DI M3 was desi gned

fromthe MB sequepce, in,which all 0 of its.potenti T cell .eplLtopes were
Femoved by maki ngEEaReHHT EBRCNSE Raf e ot Melld seeiepesis FBIRG 17 o
Figure 1K). tﬁ@@@s}a@ &R NG EsubkitYBr Bineamifs 84 Refosifien 4 fecHR2ggquence,
in which the anewor k substitutions fromthe DI M3 sequence and the CDR2
subst i t utlisonsdrime)rwith an alanine (SEQ ID NO:15 of Figure 1I).
Heavy chain sequence M3-A/B was designed from the M3 sequence, in which
both the substitutions from M3-A and M3-B were incorporated into the sequence (SEQ
ID NO:16 of Figure 17J).

Heavy chain sequence DI M3 was designed from the M3 sequence, in which all

20 ofits potential T cell epitopes were removed by making substitutions at six framework
residues (SEQ ID NO:17 of Figure 1K).

Heavy chain sequence DI M3-B was designed from the M3 sequence, in which
the framework substitutions from the DI M3 sequence and the CDR2 substitution from
the M3-B sequence were combined (SEQ ID NO:18 of Figure 1L).

25 Light chain sequence K6 was designed by combining the CDRs of 64G12 VL
with the human immunoglobulin light chain germline DPk-26 framework sequence
(SEQ ID NO:20 of Figure 2B).

Light chain sequence K1 was designed by combining the CDRs of 64G12 VH
with a consensus human immunoglobulin light chain framework sequence (SEQ ID

30 NO:21 of Figure 2C).

Light chain sequence K1-C was designed from the K1 sequence, in which one of
its potential T cell epitopes was removed by substituting position 4 of CDR1 (a serine)
with a threonine (SEQ ID NO:22 of Figure 2D).
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t he M3-B sequence were conbined (SEQ ID NO 18 of Figure 1L). 25 Light chain
sequence K6 was designed by conbining the CDRs of 64Gl2 VL w th the human

i mrunogl obxbizfoslgogdis chain germ i ne DPk-26 franmework seqpengoos/shed D NO. 20
of Figure 2B). Light chain sequence Ki was designed by conbining the CDRs of

64Gl2 VH wth a consensus human i mmunogl obulin |ight chain framework
sequence (SEQ ID 3 .21 of Fi e 2Q).. Light chain sequence Kl-C was
desi gned fromt heLﬁ%t gg&h%%@?cqlgf%'fvﬁﬁeﬁ’r@“g om tE‘E k{}os[eg T4 m‘f"ﬁ'&%ﬁ poe of
epi t opes wasii mfmmﬂ%ghs dstwils BGoPRREY &Rttt {BopepRAqL W th a

Tl
threonine (SEQ 1D NO 22 of Figure 2D). 40 WO 2004 094473 ‘PCT/ US2004/ 012649
Li ght chai n bishdigexwitikan aspaagsnedSSQRENOE2o0h HigereRE)sequence, in which one

Rt (e i st di e phai RS L v RS BYapoR s tlange B SBusp S ¢,
chain seqgenﬁ@g&aﬁlwa&ll%@&bg@aﬂasfmm@ ; dbsaae pesttior B oMIDRY @12y He gDR3

its potenti al cell epitopes was renoved by substituting position 3 o

(a glycine) wigh@Hbonikg AP NG affiigue 28)-of Figure 2F). Light chain

sequences KI-C/' D, ;1 KL: G E - D Eand K- C L=\ i fromthe Kl
sequence, in whi c%@%@@%@%&%@ngﬁ&%ﬁ’%@rﬁa%iﬁa%ﬁﬂ% “éeﬁ%g%silgrl?fii ons
from Kl - C angollthEK 1t8quehiddSh ivitiH 1 Subiskiaitiokt fbnA L O4ndE o/ théubstitutions
substitutions from10 KI-C, Kl -D and Kl -E were conbi hed, respectively (SEQ

I D NO. 25, SEGomKNG @8 K1-Srthe smbstitytions femei KSHQandKeE 281 thesupstitetionsifiom of
e 88 KA TR ATy B0 08, Ao e Pipio ool sbaiog Lo

the Kl sequence, I""epr't opes weré renoved

by jmaki ng sulEQ IDUNOMTS avd SEQULY NaxEsedsiectively| SRiguieSEQ, 2B, NOag®2pf Fi gure
2K). 15 Light chain _sequence DI Kl-C was designed fromthe Kl sequence,
conbining the frhidbhehan seaysnce B Kéyeas dedgnadifrom the K h seavenes, Bxwhichallad i n

CDR1 f Kl - : i ] =hal " Kl - DS
wms. des gned TPORTNS RF Taatnias b Eeoymail oAb, S RRRGE 1
cel | epit opesesimee(SEHIY &WD:BY ofifigung2ubsti tutions in five 20 framework

residues (SEQ ID NO 31 of Figure .. Light chain s nce DI Kl -C- DS was
desi gned 1Pr om t hel4eht shayy epugncs RE%TQW”Q fesiens @?ﬂﬁ’gﬁfbﬁﬁu%rﬁ%&%ngm and

the substi t Ul vtk SibsHRIE HORBI RE i B Rsubstitution in CDR1 from K1-C (SEQ
ID NO:30 of Figure 2L).
Light chain sequence DI K1-DS was designed from the K1 sequence, in which

five of the six potential T cell epitopes were removed by making substitutions in five
20  framework residues (SEQ ID NO:31 of Figure 2M),
Light chain sequence DI K1-C-DS was designed from the K1 sequence, in which
{ the substitutions from DI K1-DS and the substitution from K1-C were combined (SEQ
ID NO:32 of Figure 2N).
Light chain sequences DI K1-A19V, DIK1-L37Q, DI K-1-A46L, DIK1-I58V
25 and DI K1-T83F were designed from the K1 sequence, in which five of the six potential
T cell epitopes were removed by changing the highlighted amino acids in the framework
region as shown in SEQ ID NO:33, SEQ ID NO:34, SEQ ID NO:35, SEQ ID NO:36,
and SEQ ID NO:37 of Figures 20, 2P, 2Q, 2R, and 28, respectively.
Figures 3A-3D show the nucleic acid sequences of heavy chain variable regions
30 M3 (FIG. 3A) and DI M3-B (FIG. 3C) and of light chain variable regions K1 (FIG. 3B)
and K1-C (FIG. 3D).
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ID NO 32 of Figure 2N). Light chain sequences D Kl -A9V, D K -L37Q D
K-1-Ad6L, DI Kl -158V 25 and DI Kl -T83F were designed fromthe Kl sequence,
in which fj faol. six potential T cell epitopes were ¢ ,changi ng
t he hi ghl i‘zﬁ?‘}e mglirhhﬁo acids in the framework region as Ekg&n}%\éﬁﬂ’"%& D

NO 33, SEQ ID NO 34, SEQ ID NO 35, SEQ ID NO 36, and SEQ ID NO 37 of
Figures 20, 2P, 2Q _2R and 2S, respectively. Figures 3A-3D show the nucleic
aci d sequencExampledeaBiacermAnalysisiof Slestain HugnapizedoVppnd Midaigings and DI MVB- B
(FIG 3C) and of light chain variable regions KI (FIG 3B) and KI-C (FIG
3D). 41 WD 2004/094473 PCT/ US2004/ 012649 Exanple 2: Bi acore Anal ysis of
Certain Humani zedA\erieswlf BimaddddetdiangBody ¥ganh@ ¥ phirlngsraeizmddaridianddy VH and
VL pairings were produced an conpared to the origingl nurine antibody, as

wel | as a noPRVBRA; € ATEER] muEne PBReGY: 85 Wil 27 BB dwmenrptRody
variabl e Se%g'g,ﬁgggﬁ@f@@&uﬁﬂgvmm@% ﬁlrfrngIP@@GP?é}ﬂtlﬁl an' 1£6433pa Human

heavy chal ns were expressed i'n co nation wt uman-t1 ght
chai ns K1 ancbréfant regivals e Huneandeh b clohiessH M2 H3 Maidd expn@iséd ancbrhtdidtion Witk

38, "and o RibSiensbune KIPRalLlShuE b GESSEk | AR
wer e assayedrhbym Bloafhf &qaﬂﬁkyéf&egﬂﬁﬁe{egﬁéﬁm ARRAARin ﬁgﬁ%gﬁpfm gt er mi ne

bi ndi ng ki netics. Purifi‘ed reconbi nant R-1 extracell agirent was
coupled to tiel B sensor chip @600 RU. Bi ndi ng was neasured by addi ng

anti bod t concentr.atji.ons from1l _75- f ra 20ul/mn,. The

bi nlji ngy& rves vvef‘@tlg? 165§ g0 %‘?@ﬁ%&#zﬁgﬁ%ﬁ?@ %Ian‘ij&s % ‘fé?rg\é'ﬁflyﬁ%t i on
ft Bi ' : : Sh '

sof tware ( IWBE&O%MQ%h@OW%ng%Q%}%E@Q‘?gat%mf;ggiﬂfﬁ%}ﬁh@n&‘ own In

Table 2: Tabl'e 2 Antibody KI) ( -9 Chinmeric
| gA 3.6 x 1PTdfiedicgombidant IFOIAR-1 lexKacedingir fragmest wag3kgpled 8o thelGMS sepi@K1 3. 4

x 10-9 chip @ 600 RU. Binding was measured by adding antibody at concentrations from 1.75-
80nM at a flow rate of 20ul/min . The binding curves were fit to 2 Langmuir binding
15 model using BIAevaluation software (Biacore AB, Uppsala, Sweden). Determined Kp

values are shown in Table 2:

Table 2
Antibody Kp (M)

64(G12 (mouse IgG1) 1.2x 107
Chimeric IgG4 3.6x 107

H2K6 1.3x 107 C
H2K1 0.8x 10°
H3K6 1.8x10°
H3K1 3.4x 107

20 Binding affinity of the murine antibody standard and the human IgG4 chimeric

antibody were determined to be in the range of 1.2-3.6 nM using this assay. All of the
humanized antibody combinations led to antibodies with high binding affinity to
IFNAR-1, indistinguishable from the chimeric antibody and original niurine hybridoma
derived antibody 64G12.

25 An alternate heavy chain termed H2-C3 (SEQ ID NO:9 of Figure 1C), in which
only CDR3 was preserved from the murine antibody, was also expressed in combination
with the K6 light chain but the antibody produced was not able to bind IFNAR-1.
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20 Binding affinity of the nurine antibody standard and the human 1g&4 .
chinmerirc antibody were determned to be in the range of 1.2-3.6 nM using
this assaywoNobu@fssizne humani zed antibody comnbinations |RGESeAMbAdI €S
with high binding affinity to |FNAR-1, indistinguishable fromtée chinmeric
anti body and original marine hybridoma derived antibody 64Gl2. 25 An

alternate heavy chain ternmed H2-C3 (SEQ | D NQ f Figure 1C) ., in which
only CDR3 was pre&‘r“&?ﬂ%}‘%ﬂﬁzﬁ%@%tﬁhﬁé’ t&ﬁ?éﬁﬁ%gE@a@gﬂ%U %i%g@@sl@d in
conbi nation Mg : ' (at-THa WY : ' HoTe PToY: W able
CoTh n | Enarer oSS o an S o Bbu e Ll LD, Mt

‘.heavy clhaibnl, gcﬁcp]ﬁnm) w3 rf@fﬁ@dsmiﬂiﬂmﬂ(%g}ichaihaﬁdimr@hhe{bhm adtotihe human
“i mmunogl obul i n heavy .chajn.gerni.i ne DP- WO eguence). was :
co- ex p?essed_cwalb ?%Efg]i’(?kﬁ}}“gﬁ’_ﬂn ﬁorﬁglﬁ’é(‘éi ?ﬁ%@m&%ﬁm‘%}w&ﬁ%ﬁw&wm
capabl e of hh&%@f& As3h} ¥ WhicH afghiRad EEF fras PR 89 a Hiddod Lifip A8
sin I ch I gG Fc was

“"determ ned u 5 a capture assay In I

ant 1 - hunan
i mobi | i zed &nman Bh:dBNAR: hiaptibadiee wdre napiumd by phfsiodRhdmarver thedingshuveme

captured by passing themoyer i-human. 1gG Fc surface and the

ol ubl o 1 PR HosHEprAniE et BVAR L Bitimsofisrandet alimmosataen

enabl e bi ndi hg.gbhivlotshable UARIiERAEH IS8k cﬂ&iﬂat@d.@h@ﬁn&ﬁ@'amﬁilg HMPRKL  was
conpared to that of H3KLl. The results are shown in Table 3: 10 Table 3 ka

(1/ M) kd (1eis cempangd to thies kil HSK O 6 Ehp3s 8 tscutstpavmendabled® MKl 5. 34E+03
3.79E-05 7.09E-09 Flow cell 2-1, low density capture ka (1/ M) kd (11s) KD
(M 1131@1 7.48E+03 4.81E-05 6.43E-09 M3K1 5.49E+03 4. 39E-05 7. 99E-09
Flow cell 4-3, higher density capture Exgugpesz3: Dei mmunization of Sel ected
Ant i body Sequences 15 The=tSHEI—vitamd—vic=segemces—nere—amatyzed using a
Pepti de Threading program (Biovati on, kd éMs) 18t (1&)l yKot{MB ani no acid
sequences are divided int |  possi i adh -ya@er peptides are
sequentially presented toﬁ?ﬁg nodul esb%?a%ﬁje?’ r%?ﬁj?%gg'zgi%(@g of the HLA-DR

al | otypes and a bindi ng sM3K& assi gned-84E+8c 3. p8pPH d&UIE-09
Flow cell 2-1, low density capture
ka (1/Ms) kd (I/s) Ky (M)
H3K1 7.48E+03 4.81E-05 6.43E-09
M3K1 5.49E+03 4.39E-05 7.99E-09
Flow cell 4-3, higher density capture

Example 3: Deimmunization of Selected Antibody Sequences

15 The H3K1 VH and VK sequences were analyzed using a Peptide Threading
program (Biovation, Inc.). Briefly, the amino acid sequences are divided into all
possible 13-mers. The 13-mer peptides are sequentially presented to the modules of the
binding groove of the HLA-DR allotypes and a binding score assigned to each peptide
for each allele. A conformational score is calculated for each pocket-bound side chain

20 of the peptide. This score is based on steric overlap, potential hydrogen bonds between
peptide and residues in the binding groove, electrostatic interactions and favorable
contacts between peptide and pocket residues. The conformation of each side chain is
then altered and the score recalculated.

Potential T cell epitopes are removed by making amino acid substitutions in the

25 particular peptide that constitutes the epitope. Substitutions were made by inserting

amino acids of similar physicochemical properties if possible. However, in order to
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for each allele. A conformational score is calculated for each pocket-bound
side chain 20 of the peptide. This score is based on steric overl ap,
potential RydiRgRN-R0oNds between peptide and residues i & Rindidls
groove, electrostatic interactions and favorable contacts é)et ween peptide
and pocket residues. The conformation of each side chainis then altered

and the score recalculated.. Potential T c(gllflrféﬁ | topes are renpved by making

anmino aci d STEBOVE SUHRF BReAIAl spiepesy sming 4c PER 545 Chaige Ol’cléiﬁlé?ﬁllo}éi‘é@ t he
epi tope. Substi ' d s LB ' ' 54 i

physi cochem %‘;“%’ hg%dotggjr% t%ﬁggﬁ?@bgﬁ%ﬁgg %?Homve%@?eﬁlﬁggsg%?'s)?%h 0% & per
2004/ 094473 Rabdt (JS2ix041 6] 28919, Thenmiso sudenhstitidions ale sepiniarjrzed andiillusivatadi ds

of different, si.ze, e drophobicity may need to be substituted.
SSi%?EﬁF%‘ﬁ]a%% for substitution is as per Kabat (Kabat et

Nunberi ng of { ) : _ _ _ _
B qur oo 1P 1L ane B ApRIEEL Lid Qi SHTTRGLSO AN bt ety |

Figures 1H 1L and 2D-2S. 5 A series 0
reduced nunbepitoped. Pudsemidlaledheaey thaieparianele(3- A lhed B{3-Bdh wdéch desiduss wérai n
variants M3-A and M3-B_i n which |.dues were changed in CDR regi gns and DI
MB in which FheRgediy Rerﬁg’ﬂ}}%gn‘%\@f@i‘q’a‘l“t ﬁﬂaﬁgwq P%Welleiagﬁ‘iegc_ ins were
al so const 1 ughgghbel 7S dfhinbwakd alfh cdthuoddtbriea 1., Ehasacrplmmpnged
V-regions were expressed as human I g&4 antibodies in various 10 conbi nations
as shown i n ThisedednmThizedNticgmas sxsraenpeeseschasciumenh Ighd aptibedieeil vaabos e

| ysi Bi . A B ' W th | FNAR- t Fl
cor 1”2 10 o ROALIRS LT R ABIPIF Go G AT B e FFPNa 2B00Y RS DR ng
of the anti badyydhy BN, 1ASh&Ik \iﬁgtv@qsﬁi_aéd WMNTBRARI Gcbftedds FAR &1 ged by
the ratio of resporise at flow cell di vided by flow cell 4 (Fc2/Fc4).

Several vari 69 RUraadainhduntrnglgG Fovxrilaw iseih diah §000 BUaBinding ¢f the apzhody te o t he
H3K1 st and | h L n_Tab . . Tabl e 4. hai n.Li ght in %
notivity NalRiARe RRRER Ratk BBt frerte ebriind PR S Pl A AeM 0

21 0.30 100 cdyB dibideld l%lﬂ&w €1l 14Bc2/E¥4)MBelctallaridits etdihed Bigh IRIARL1 Bindidg 29
0.17 57 DI M3 17 DI KI 29 0.06 20

15  activity compared to the H3K1 standard as also shown in Table 4.

Table 4
Heavy chain Light Chain % activity
Name SEQID NO: [Name |SEQIDNO: |Fc2/Fc4 relative to
H3Kl1
H3 10 K1 21 0.30 100
M3 11 K1 21 0.42 140
DIM3 17 X1 21 0.41 137
M3 11 DIK1 |29 0.17 57
DIM3 17 DIK1 |29 0.06 20
M3-A 14 K1l 21 0.05 17
M3-B 15 K1 21 0.31 103
M3-AB 16 Kl 21 - 0.13 43
M3 11« K1-C 22 0.29 97
M3 11 K1-D 23 0.09 30
M3 11 K1-E 24 -0.05 -
M3 11 Ki1-CD |25 0.17 57
M3 11 Kl1- 28 -0.10 -
CDE
M3 11 KI1-DE |27 -0.10 -
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M3-A 14 KI 21 0.05 17 M3-B 15 K1 21 0.31 103 M3-AB 16 KI 21 0.13 43 M3
11. KI-C 22 0.29 97 M 11 Kt-D 23 0.09 30 M3 11 KI-E 24 -0.05 - M3 11
Kl -CD 25 4B 11 KI- 28 -0.10 - CDE MB 11 Kl -DE 24,4 , WO
20041 00447 O BROMIE 1 012646 NBLAB 16 K. 125 0.07 Z5CRYSIRYefAs
conmbi nation variants heavy chain DI M3-B and light chain DI KI-C were al so
made. These eefbihratien—vartants—were—3al-so—tested-for binding-to 1ENAR- 1. .
Resul ts denDLrMBuhBed tibat al t hougl14@Iyh 25 ndi ng af fli ni 0p7was| r et apped vvijt h 5
the DI M3-B heavy chain, the use of the DI KI-CIlight chain resulted in
reduced binding activity, simlar to that seen with the DI Kl |ight chain.
The results are shown AdditighaleombiBitiodivagarhbdaysichaind¥ Ma+ aid/lightahaind)]l wi t h
“the anti bodyghQupgd:d fso ﬂnﬁ@@bi“ﬁésé‘égmﬁ%ﬁﬁ'&* @aﬂaﬁ%réals%&%’téﬁorﬁ@ﬁ?%ﬁe was

val ues an o r

determned at two concentrations an _shown are_ne i ]
det er m nat i oHSVARQ . Rasniss demppnsirpicdribat glthough heghabinding s bhwas refginas with | D

) IIIEWF EQ1I1$ l[\)llﬁﬁe meﬂf%tﬂ M&irﬁr%hii%éth%llﬂséoﬁmé @1?11 -& 1%& é}%lrleﬁuﬁééi i%f're%c%& bg%%ngié B
|-C 2 156 DI aqg]éf/[i%tz,?sh{&g 6 té%t seen mm}ie%)}lgl ligllxt cjha12n. T%e resu{té are s oann )

Table 5. Binding analysis was done by Biacore, with the antibody bound to
immobilized soluble IFNAR-1. Maximal response was determined at two

concentrations and values shown are mean of four determinations.

10
;
Table 5
]};avy chain h..ight Chain % response
Name SEQID [Name [SEQID NO: pelative to
INO: H3K1

H3 10 K1 21 100
M3 11 K1 21 97
M3-B 15 K1 21 117
DIM3 |17 K 1 21 149
DIM3-B [18 : 1 21 122
M3 11 K.1-C 22 100
|M3-B 15 [K.1-C R2 156
DIM3 (17 K1-C 22 96

(- DIM3-B I8 K1-C 2 100
M3 11 DIK1 P9 25
M3-B 15 DIK1 29 17
DIM3 (17 DI K1 29 8
DT M3-B |18 DT K1 29 11
M3 11 DIK1-C 130 17
M3-B 15 DIK1-C (30 14
DIM3 {17 DIK1-C 130

I{M3-B {18 DIK1-C 130 9

To further characterize selected variants their affinity was determined
15  using the antibody capture assay (in which anti-human IgG Fc was bound to the Biacore
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DIM3-B 18 1-C 22 100 3 111 KI 925 3-B15 1 KI 9 17 DI MB 17 | K 9 8

| MB- B 18 | KI 911 43 111 KI-C30 17 3-B 151 KI-C30 14 DI MB 17 | KI-C-
30 4 IM3-B ngﬂ o} -C 30 9 To further characterize selected variants their
af fini ty W ned 15 using the antibody capture asS5S}/UPFIPHkIcEh
anti - human 1gG Fc was bound to the Biacore 45 WD 2004/094473

PCT/ US2004/ 012649 chip and sol uble I FNAR-1 was used at 25-400 DM . Results

are shown in NAR
SRS soon t%ﬂﬁﬁﬁfz@ez‘?%ﬁ%??%%ﬁ%%@%%# ﬁaﬂ%ﬁg %W%%ﬁm

K1 5. 34E+03 denyanstrais thatdagh bindiggaffinity tg IRNAR wasssen y3 q&vﬁfﬁusnts 47E- 09 520
DI M3-B KI-C 5. 61E+03 2. 82E-06 5.02E-10 479 Flow cell 2-1, low density

capture ka (1/Ms) kd (1/s) KD (M Ab BK1 5. 49E+03 4. 39E-05 7.99E-09
924 MB-B Kl1-C 5. 46E4Q3.4-06E.05 7 45E.G4 4..84E+03 1. 64E- 05

3.53E-09 848 Flow cell 4-3, highef ézm tly ; tu pt A by anti-human
| gG Fc, soluble | FNAR (25-400nM ! ) quAI F%r(géﬂl on of CDR Residues in

Sel ected Anti body Se wer e produced
with altered COR3 10 mEHgnces. A $S8IEER 057915).0557 0eBq® §%g whi ch cont ai ned

mul tiple am no acid skﬁs_h:% OQﬁa? ab%ﬂgae Oé Bg 'HWB%%' g_b@ns in CDR3, were

co-expressed with the
DIM3-B K1-C  5.61E+03 2.82E-06 5.02E-10 479

Flow cell 2-1, low density capture

ka(1/Ms) kd(1/s) Kp (M) Ab

Rmax

M3K1 5.49E+03 4.39E-05 7.99E-09 924
M3-B K1-C 5.46E+03 4.06E-05 7.45E-09 908
DIM3-BK1-C 4.64E+03 1.64E-05 3.53E-09 848
Flow cell 4-3, higher density capture
Capture by anti-human IgG Fc, soluble IFNAR (25-400nM)

Example 4: Alteration of CDR Residues in Selected Antibody Sequences

A series of alternate heavy chains were produced with altered CDR3

10 sequences. A series of pools, each of which contained multiple amino acid substitutions
at one of the 11 positions in CDR3, were co-expressed with the K1 light chain and %'
antibody from each pool purified for testing. Biacore experiments were carried out to
determine binding activify to immobilized soluble IFNAR-1. The CDR3 variant
libraries of anti-IFNAR-1 antibodies was determined by binding the pool of antibodies

15 to immobilized soluble IFNAR-1. Response units were generated from 200 nM samples
(A: RU at max association; D: RU after 800 seconds dissociation). As shown in
Table 7, varying levels of activity were determined for each pool.

Tohle 7
Antibody Heavy chain CDR3 A:RU at D: RU after Max Response
Heavy chain max 800 seconds relative to
association | dissociation H3K1 (%)
H3(sequence Asin SEQ ID NO: 10 194 190 100
10)
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10 Tabl e 8 Heavy Chain X am no
Pools 4 and 11 were selected for further study and the individual

antibodies in each pool were produced and expressed separately. The sequences of these
individual antibodies were as shown in SEQ ID NO: 12 of Figure 1F and SEQ ID NO:

5 13 of Figure 1G. Biacore analysis of binding of the individual antibodies in pool 4 to
IFNAR-1 is shown in Table 8. The data is presented as maximal association relative to
M3K1. Biacore analysis of binding of the individual antibodies in pool 11 to IFNAR-1
is shown in Table 9. The data is presented as maximal association relative to M3K1.

10 Table 8
Heavy Chain X amino Light chain % activity
acid relative to
residue M3K1
Name SEQID Name |[SEQID
NO: NO:
H3 10 - K1 21 115
M3 11 - Ki 21 100
M3-4 12 L K1 21 126
M3-4 12 N K1 21 49
M3-4 12 E K1 21 128
M3-4 12 ) K1 21 122
M3-4 12 A K1 21 107
M3-4 12 C K1 21 123
M3-4 12 G Kl 21 114
M3-4 12 S K1 21 110
M3-4 12 I K1 21 106
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acid relative to residue MBKI Nanme SEQ ID Nanme SEQ ID NO NO H3 10 - Ki
21 115 M3 11 - K1 21 100 MB-4 12 L KI 21 126 M-4 12 N KI 21 49 M-4 12

EK 211 i V K 21 122 MB-4 12 A K 21 107 M- 1 123
MB-4 12 Gz‘%”g@mﬁﬁg MB-4 12 S KL 21 110 M-4 12 | K %C%%S%Q{’?’"@S‘g
2004/ 094473 PCT/ US2004/ 012649 M3-4 12 R KL 21 106 MB-4 12 D KL 21 100 MNB-4

12 MKl 21 101 M3-4 12 H K1 21 79 M-4 12 T KI 21 103 M-4 12 WK1 21 93
M3-4 12 K K131, 86 |Jable 9 gleavy Charp X gmijno Light cfig n %jactivity acid
relative to e VBRI —Name—SEQ D Namg—SEQ +DNO—NO—H3 10 - Kl 21
138 M3 11 -MRr421 148 wB-11 13 | WKD1 7921\R-11113 FI¥ 27 (105

M3-4 12 M K1 21 101

M3-4 12 H K1 21 79

M3-4 12 T K1 21 103

M3-4 12 W K1 21 93

M3-4 12 K K1 21 86

Table 9
Heavy Chain X amino Light chain % activity
acid relative to
residue M3K1
Name SEQ ID Name |SEQID
NO: NO:

H3 10 - K1 21 138

M3 11 - K1 21 100

M3-11 13 L K1 21 75

M3-11 13 E Kl 21 105

M3-11 13 Q K1 21 73

M3-11 13 R K1 21 220

M3-11 13 \' K1 21 108

M3-11 13 A K1 21 93

M3-11 13 F K1 21 93

M3-11 |13 G K1 21 63 -

M3-11 13 C Ki 21 64

M3-11 13 I K1 21 81

M3-11 13 T K1 21 82

M3-11 13 W K1 21 70

M3-11 13 H K1 21 104

M3-11 13 K K1 21 82

M3-11 13 D K1 21 67

M3-11 13 S K1 21 39

Binding to IFNAR-1 was maintained by all of the variants produced with
5 varying antigen binding activities as shown in tables 8 and 9.

48



MB-11 13 Q KL 21 73 M-11 13 R Kl 21 220 M-11 13 V K1 21 108 MB-11 13 A
KI 21 93 M-11 13 F KI 21 93 M-11 13 G KI 21 63 M-11 13 C KI 21 64
MB-11 13 |ywishogdosBls MB-11 13 T KI 21 82 MB-11 13 WK1 2%rh,oMBikde 13 H K
21 104 MB-11 13 K K1 21 82 M-11 13 D KI 21 67 MB-11 % @f?%&%’%g
Binding to IFNAR-1 was naintained by all of the variants produced with 5

varying antigen binding activities as shown in tables and 9. 48 WD
2004/ 094473 %wm&gm%ﬁ?%wm%z@a&m&fﬂh%g&ﬁdi ng Anal ysis of
Anti-1F NAR-1 Humani zegyiidibQfhgaibddieSr ConbALL-1 cell's, which express

| FNAR-1 and I FNAR-2, were used to 5 assess the binding of anti-IFNAR- 1
humani zed anti bodies to cells by Scatchard analysis. The cells were grown

“in RPM contai ni ng 109545 - - ' Nﬂﬂ' 20 lﬂ?d‘ﬁ‘fl E t
Solution (HBSS) at 4 degr eegr&%‘?wﬂ’g&g&é‘ﬁ’&*%e Qldj ust eﬁ?’%ﬁ%‘%ég&el | s/ m
in Tris bisndaggssatié bmdifg2ef antv IFNAR -1 hdwmhanivedatiihodies To o8llsG Scafbhdld 4dbhysi2 M

‘glucose, 1 mMMMA 2, 1 nMCaCl2 pH 7.4). MILIjpore plates (MAFB NOB) were
10 coated wi flhe telds Wergreae ™o i REMI gontainjpg LY o%’@ apdoyaspeditwicewih dlaskght . The
pl ates were ] LN g faf i body
(1000-fold e?gg‘l?g?pls# %@gﬁbﬁgﬁgsﬁgu%%éﬁg%?g Sléﬁ%% c nf%rdg 4\%2 s in a
M I 1ipore 96cyiinl iyl Besbihding buffet 24 mMd B 137 ndd Neg 1.7 mdM K Clcl D18 NSRB), 2
Twenty-five mcroliters fer gl dded to the X] | ndi ng
control well W&ﬂ%ﬂ“%i%ﬁ%&ﬁ&%ﬁﬁﬁ#%@'%‘@?@ pé?tesl@‘fs‘i: gﬁ}%giﬁfere
| FNAR- 1 amt i ; , io 11 ) in
TBS bin thggg%?? 2’@&3’?3&%@%%%%3]‘%%%’ﬁ%?‘??m?%f%%ﬁ tf Thoffpisiidie) 10,

RPM on a shalashedayitd Bindatg nififer emhis el ofomlabkled hatibody(} 000-6oid eheesi) ih THHr e

plates were \ﬁ?h%%:?gdbuffer was added to control wells in a Millipore 96 well glass fiber filter plate

{(non-specific binding NSB). Twenty-five microliters of buffer alone was added to the
maximum binding contro} well (total binding)., Twenty-five microliters of ‘*I-anti-

15 IFNAR-1 antibody and 25 ul of BALL-1 cell suspension (4 X 107 cells/ml) in TBS
binding buffer were added. The plates were incubated for 2 hours at 200 RPM on a
shaker at 4°C. At the completion of the incubation the Millipore plates were washed
twice with 0.2 ml of cold TBS binding buffer containing a final concentration of 0.5 M
NaCi. The filters were removed and counted in a gamma counter. Evaluation of

20  equilibrium binding was performed using single site binding parameters with the Prism
software (San Diego, CA).

( Using the above scatchard binding assay, the affinity of the humanized antibody
| H3K1 (IgG4 isotype) for BALL-1 cells was 4 nM which is very similar to the murine

64G12. The low nanomolar affinity values obtained with the whole cell-binding assay

25 are comparable to Biacore data in which the affinity of the antibody to the purified
recombinant ligand is determined (Table 10). Therefore in either a protein-based or celi-

based assay, the binding affinity of the antibodies are in the low nM range.
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twice with 0.2 ml of cold TBS binding buffer containing a final
concentration of 0.5 M NaC. The filters were renoved and counted in a
gama cou I al.yation of 20 equilibrium binding was | ng
single si tqgsﬁ?oﬁgl?éﬁiggpar aneters with the Prism software ?%@ﬁ%gbﬁﬁ)

Usi ng the above scatchard binding assay, the affinity of the humani zed

anti body H3KI (1g4 isotype) for BALL-1 cells was 4 nMwhich is very
simlar to the nmurine 64Gl2. The | ow nanonol ar affinity val ues obtai ned
with the whol e cell-binding assay 2ggje1gconparable to Biacore data in which

the affinityofthe—antTbody to—the™por 11 ed Teconor mant—+igand—] S

determ ned (|[Table 10). Therefore in ek - based .
assay, the Hinding affinity ghuhl . M range. 49 WO
2004/ 094473 |PCTI US2004/ 012629 Tat i ng

5 o))
affinity |Idot peﬁgi acore) KD nM BALL-1 Kp_(nM 64Gl2 mlgG 1.F 3.9 H3K1 -
h 1gA 3.4 4.0 5884@pl e 6: migiG1l FNAR- 1 Hufani zed antib@®es inh|bit the

bi ol ogical gctivity of Type I IFNs in cell proliferation and |I FNiresponsive
reporter asgays _The cell line Daudi, derived froma human B-1ynphobl ast
Burkitt's | ynphot#B3Kexpresseda@sh levelsdd | E h of these
cells is inhibited by type I 10 interferons. To neasure the functi onal

bl ocking ability of humani zed anti-1FNAR-1 antibodies two different assays

were perfornmed. In the first assay, Daudi cells were cultured with
i nterferof aEkampleére AnteENAR-bhunianined antibodies indublit the biglegitalfastivity on  was

measured by upt akffg Sl wd Wé&lg’;éﬂﬁfer%iﬂﬁn&?#N%W:ﬁi»%%ghﬂ@f’ﬁ%sﬁg ATCC

and grown in RP tarning 10% FCS, and 2 nM bet'a ner capt oet
(media). Cells 15 were spun and resuspended at a concentration of 1x106

cel Is/m in nedi aThe e¢ll hefeendioderivadriamsalumanBdymphollas duakitt’ sHgmphdmacach

well of a 96-well pl.a 0Q 54 wOf Q U Lnterferaon .of. cheri ng
corporati on)e’%ﬁsfsg ! gévte e°3$§f%§??%&‘8 &oh é)rﬁﬂpegg% S%f"@‘ﬁ%‘%’?%?eﬁs added.
100 | of jPaugierfebiss TdmeRUeths fikztiahs ekl Aility s heldnszeandtiINNARRY at es
are incubated for 48 hours at 37 C. The plates are pulsed with 1 pG of 3[H

20 t hyni di neautibedies twp difbarent@psaym waerdreriogned- vhe Huft gssayhaysli geldswenee

harvest ed, col,]ected, .onto a 96-well| fiber filter plate . and c ted using a

TopGount st PTG F1IB EEeD 6r2b it Biecaptaenoe o lrabels oh iy i reltteBe

plotted as awhyiRlehduRéd B ufthkd KON ]-A9REERE." Phidifells were obtained from ATCC and
grown in RPMI containing 10% FCS, and 2 mM beta mercaptoethanol (media). Cells

15 were spun and resuspended at a concentration of 1x10° cells/ml in media with added 1%
human serum albumin (media & HS). To each well of a 96-well plate, 100 pl of 200
U/ml interferon o2b (Schenng corporation) containing the appropriate concentration of
antibody is added. 100 pl of Daudi cells in media & HS are added to the wells and the
plates are incubated for 48 hours at 37° C. The plates are pulsed with 1 uCi of *[H]-

20 thymidine and incubated for an additional 24 hours. The plates are harvested, collected
onto a 96-well fiber filter plate, and counted using a TopCount scintiliation counter
(Packard). The counts per minute were plotted as a function of antibody concentration
and the data was analyzed by non-linear regression, sigmoidal dose-response (variable
slope) using the Prism software (San Diego, CA).

25 In the second assay, U937 cells transfected with a construct in which an
Interferon Stimulated Response Element was linked to a reporter gene (ISRE-RG) and
the ability of humanized anti-IFNAR-1 antibodies to block IFN-induced expression of
the reporter gene was measured. The cells were grown in RPMI containing 10% FCS,

and 2 mM beta mercaptoethanol (media). The cells (1x10° cells/ml) were resuspended

50



and the data was anal yzed by non-linear regression, signoidal dose-response
(variable slope) using the Prismsoftware (San Diego, CA). 25 In the second
assay, UI3gagablddifansfected with a construct in which S f n

Stimul at ed Response El enent was |inked to a reporter gen?ff@%&ﬁgg@gnd t he
ability of humani zed anti-1FNAR-1 anti bodies to bl ock | FN-i nduced expression
of the reporter gene was neasured. The cells were grown in RPM contai ning

10% FCS, andn mefipvith addgd 2eahnman seqwra 1Q0wof g5ils watadded taa Poweadlelatel | s/ m )

de. . VWO 2004/ 094473 PCT./ US 4 i i ith added
Dot rumen ooy OifioogRS i Eaatty tiiad i fichia YRS i e B ER b D 7 e
vere serial | yselieling eﬁr)pbfaﬁﬂﬁﬁ&lﬁ 1?%33&@@%&1{ Wellpflﬁ Plhes %feﬁﬁcﬁ%%d

“(Schering corporatto and 100 ed to each well”. The plates were
i ncubat ed oweemighhtt 3°C3 Followald this ingnbation expesdian obthe repopice gaieomasof  t he
reporter gene was assessed by flow cytonetry. Ceonetric nmean fl uorescent

5 ,
“intensity @Sﬁﬁﬁﬁ?@tbéél%cﬁomﬁ‘ﬁ%cgie@ﬁew g TRiSERFORS MtERfity v asdietisd@sehe dat a

was anal yzed : i ' ' ' ~Jesp i.abl e
Sl ope) s ng THABRRT Be) cOEERRIE i e A Ahef T APl AOH
two assays, 3ighaadidaldysesfespbnke (vaMableslaple) asing thei Pristhevfiviaael (BanDiega, i )at i on
assay and 2-22 nM.in the | SRE:- RG_reporter assay. Thg potency of 10 the

murine 64GL2 was &Eﬁﬂgép%wetdﬁsqdeﬁ&?ﬁaf&an cy 221 19Juvl gas ofpiagnedda the s

are sunmari i Tahlse el R j R er

| sot ype Daudlzt%q'gls‘%‘%%% 59%%”?@3?%’%{iﬁé%é%ﬁmkpg[@fﬁ%sﬁs%rﬂg%@ﬁ&% 9.1
21.5 H3KD | tkelmhrihe GG ®aLcompdtibld/By tBe Khfdahized) EG 1 ihtibodies. ITtheBenrdtyaee t he
datq:m clearly shows, tcgat ay?pe umani zed anti-I FNAR-1 anti bodi es have potent
activity wit FURERTZedmT tested the ability of the antibodies to
inhibit IFN O responses. Two humani zed antibodi es tested, H3KlL (1gd) and
H3K1L (1g4), were potent inhibitors of IFN(3 induced cell signaling as

neasured by the reporter assay 20 HTﬁble(]llg(?J ) was approximately 10 times
nore potent fhan H3K1L (1g&4) while nurine 64Gl2 was 3-{fold | ess pofient than
H3K1 (1gd ). | The reporter assays resulty feull Arbiedation |ISRE-RG Reporter
Isotype (Daudi) ICs, (NM) {U937) IG5, {nM)
64G12 m IgG1 21 5.8
H3K1 h 1gG4 9.1 21.5
H3K1 (lgG1) h lgG1 3.9 2.7
(
DIM3-B K1C h lgG1 10 4.6

15
Because the data clearly shows that the humanized anti-IFNAR-1 antibodies

have potent activity with IFN aipha 2b, we tested the ability of the antibodies to inhibit
IFN B responses. Two humanized antibodies tested, H3K1 (IgG1) and H3K1 (1gG4),
were potent inhibitors of IFNf induced cell signaling as measured by the reporter assay.

20  H3K1 (IgGl) was approximately 10 times more potent than H3K1 (Ig(G4) while murine
64G12 was 3-fold less potent than H3K1 (IgG1). The reporter assays results for IFN-o
and IFN-B are shown in the graphs of Figures 4A-4B.
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and I FN-(3 are shown in the graphs of Figures 4A-4B. 51 WD 2004/ 094473
PCT/ US2004/ 012649 To assess the ability of humani zed anti -1 FNAR- 1

anti bodi e P b bit the biological activity of nultipl I ,
di stinct fﬁh%gi)gﬁgwgubtypes were tested in the Daudi pr%ﬁ‘gﬁgﬁ%gﬁgssay.

Daudi cells were incubated, in the presence of 10 ug/m of the humani zed
antibody DI M3-B KIC or an isotype control, with one of the followi ng 5 IFN
al pha subtypes: 230 aggss thp abiity eHhumanized ang-IFNAR-1 antiBodies torintibit the wi t h

either |euk te LEN. i versal | | | i keration was . determned
as descri bed%iﬁ(\:/ag .El&l‘]l‘ﬁ@ °$&‘I’Iﬁ?‘§%§?°ef@l§8@g&%“m i Saétﬁﬁ?Is V&?fer‘-"?sgﬁf’é* ® The
resul ts denppahdig6lifefidion a_gd”a?. bt defibARrelinibidtd iy theprlssetet srENAIFRI opf -
responses elicited by rrultqld;;e type I I FNs includin but not limted to,

| eukocyt e | Fthe humapiged gntibqdy, DY MY-BXLC orlap iseiups, coxmogéyiﬂam ofdhe fadlpwing5,

al4, alv, .0, n ... I - nEf fects, of ti-1ENAR-1. Anti bodi es on
Dendriti CSCePﬁ?R)A’?Eg%'?Il’%Bﬁ- %Ia:#@)’é‘]%p%’aml’ ﬁfo‘ﬁcéslﬁelgg?’iéwrcl e 8t W%‘Hf%?rat I on and
activation i RuRbdyt®BIN eftiusvertdl IFRO Daudi/proliCeraiyii Wb dBEmBdPdY desdraskdt 0

exam ne the abili tf\;?of anti-1FNAR-1 antibodies to inhibit |IFN al pha-nedi ated

dendritic cetbovieaThe weplbrare showmbkihe bapmpphefiigureye rThstresuis deplopsigate 1at s ar e

driven towargd a I ; t ' . e CSK and
L2 or o e PR -1 pnfifody BTt RGsal Y ot AR Bl -0 o
serve as a cpN{iRtludds, bitafe lififlel %o, TRIkOERE TFN, WECEOANBNEHN kea RiaNelype. | FN
al pha 20 drives the maturation of the dendritic cell cultures as neasured by
tpe alb: I ilt)yf o8, al@eaﬁmﬂs oS5t al#,&f@,uﬁ, ﬁﬁ,tdngem@nd chanmgez :‘P t he expression

of ce surface markers. To performthe assay, a 25 uffy coat was
diluted four fold with PBS. The sanple was separated into 4x50m coni cal
ver o st Somete P BRSO LR AR L Roc Bl T Sl SOVl

| ayer containing the PBMCs was renoved and washed with PBS. Cells were

resuspended i n cUFNERhARsHRePdendiiE0 Celb Sahe4iitn anlibiBAPaionsn WeFpatiepsatligd by
I ncubat i ngEPBNC (2.0 x 107 cells/ 5m / 25cnR flask) for 1.5 hrs at 37C in

cul ture lhedivigagysiemvanesiaphithed i gxanaine terpbiiyof eeti-TENARr tantitodiaséni ng t he

i nact i vat ed TEHEEIAEaHE it Ul TRLAARY PP AR BRAR prtped)
(1000 U m), blobllcallphra dfiken towarda deddid cell phgnotifd\KBeuithdiag théndin Gand/ser

anti-1FNAR-1 anti body or_isotype control antibody (30ug/m)_ were added to
t he appropri 8&lchor \EliM'quIF FNalpha. fetilvges gowa i thegresgpce of GMrE8E alaneseven

days. For Dcséif% W EIE&RRYI, a-gl}‘ilfésg‘ céllls%gfnfglﬂ aﬂﬁ%ro%ﬂgfeqﬁlgé]plgﬁ&ype. IFN alpha

20  drives the maturation of the dendritic cell cultures as measured by the ability of the cells

to take up antigen and changes in the expression of cell surface markers.

To perform the assay, a 25 ml buffy coat was diluted four fold with PBS. The [.
sample was separated into 4x50ml conical tubes, and 15ml of lymphocyte separation
medium (ICN Biomedicals) was layered undemeath. Following a 30-minute spin at 500

25 x g, the buffy layer containing the PBMCs was removed and washed with PBS. Cells
were resuspended in culture media at 4x10° cells/ml. Monocytes were isolated by
incubating PBMC (2.0 x 107 cells/ 5ml1/ 25cm? flask) for 1.5 hrs at 37°C in culture
media and then washing away non-adherent cells twice. Following the last wash the
cells were cultured in media contfaining an added 1% heat inactivated human serum

30 (Gemini Bio Products). GM-CSF (500 U/ml), IL-4 (1000 U/mtl), IFN alpha (Intron A;
1000 U/ml), IFNP (1000 U/ml) and/or anti-IFNAR-1 antibody or isotype control
antibody (30ug/mi) were added to the appropriate culture flasks, and the cells were
grown for three to seven days. For DC maturation, TNF-c (10ng/ml) was added on day
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52 WD 2004/ 094473 PCT/ US2004/ 012649 3 and on day 5, the DCs were washed with
PBS and treated with 1:5000 Versene for 10 mnutes at 37C. Wien necessary

DCs were dgipmbpshipy gentle cell scraping, washed, and h DC
2ptbae Yoty

culture was resuspended in staining nedia (Hank's Bal anc ution
(HESS) with 0.2% Sodi um Bi carbonate, 0.01% Sodi um Azi de, O0.InML EDTA, 20nM

HEPES, and 2% Fg:S) and separated equally, into six wells of a V-bottom
96-wel | pl ab&nd pRAaY o the Dtes werp ashedsyith PRS and drpated it :a0@h Y ¢rspne fril0 750

rotor, and ' bk ] {5 ' 0 cific
fl uorochrone m@%ﬁfﬁgﬁ gd %\%%8%%@%@%% t ohg%gﬁ%éﬁ c%g%g{aﬁﬁ}&%ggg g’ on
ice for 45 mpiditiesyzedhe 10 DCs were washed three tinmes, resuspended in 200l

-~of 2% par af or mal dehyde in_PBS and anal yzed by fl ow %ét omet ri/ with the
Bect on Di cki nson EAZSPS] uifre wesresuspogded in glanipe pedipiHapop BatapcedSals) de

Scatter gra ] ' r . LYsl §.
phenotype of “REchIRYS) AR R SRl BPp Al cRate] ORI AR B BTy,
differs. VWi RemM HEPBS, uwb2loXC ) end egsardtd aqualig ihta el €8lslof aVidboibn1dh3well FNa

derived DC exi)ress hi gher levels of CD 123, and CD14 and | ower |evels of
CDla. In ad@iats obhe ¢S espulsespunas 2680 mes en RiSgRedl REJPQ refor.@sdt i nul at ory

Cot reat mant SofiERiudy 2800 e iHle, PR rlifAroRBr e RERRAARART oy,

H3K1, result @dnjh%atéd‘ aRIHES Sik Q8dedQo RatH wel ah®ERUPAteden 1B &br 45 miRgdsOANRyeS
(G CSF al one). Furthernore, the norphology of IFN plus H3K1 treated

cul t ur es 18ppéXsseierarcashyshhrpe-timdseressplondedt @00 of2dh paltorimaldehydgindBSnce.
Thus, this experinent. .d nstrated t he h nize i =] FNAR-1 anti body
S apabl o oL RGARS R oL RoR ARG 2t e Rartof L aRaafR B A Srelbinh Cotda uBes ot ¢
of the fl owgehPspine ForRaalvsside BERtc BRI Z&Hovd bohfiifating delif Gofft@lan of

the geonetric 25 nmean of four experinments are shown). Table 12 Treat nent
CDl a CD123 CeaalystH86 CD58 Class 1 GW CSF 42 135 427 172 208 123 GWCSF &

[L-4 395 0.5 0 4513 200 PAESE ful EN R0, 26 a3 mOHLFSF TP &
15 IFNa differs. While IL-4 derived DC express CD1a and lack CD14 and CD123, IFNa
derived DC express higher levels of CD123, arid CD14 and lower levels of CD1a. In
addition, IFNo.-derived DCs express higher levels of costimulatory molecules MHC
class II and CD86 than that found on IL-4-derived DCs. Cotreatment of the IFN

cultures with the humanized anti-IFNAR! antibody, H3K1, resulted in an expression

20 pattern resembling that of macrophages (GM-CSF alone). Furthermore, the morphology
of IFN plus H3K1 treated cultures appeared macrophage-like with a typical pancake-like
appearance. Thus, this experiment demonstrated that the humanized anti-IFNAR-1
antibody is capable of inhibiting IFNa induced dendritic cell maturation. The resulis of
the flow cytometric analysis are summarized in Table 12 (the median of the geometric

25 mean of four experiments are shown).

Table 12 {
 Treatment CDla | CD123 | CD14 | CD86 | CD58 | ClassII
GM-CSF 42 135 427 172 208 123
GM-CSF &IL-4 395 0.5 0 45 73 287
GM-CSF & IFN 20 161 207 288 89 413
GM-CSF, IFN & 50 86 130 125 197 141
H3K1 (IgG4)

53



53 WD 2004/ 094473 PCT/ US2004/ 012649 GWCSF, IFN & 4 86 263 266 88 348
hl g&4 (control) Exanple 3: Pharmacoki netics and | mmunogenicity of Humani zed

Ant i - 1 FNNAR; Antihody in Rhesus Monkeys 5 The ability qf..t , | zed
anti-| Fhﬁ@?@%@%@y H3K1 to bind to peripheral bl ood %&Tl’@ﬁ?&gﬂrg}hesus
nonkeys was assessed by flow cytonetric analysis. The H3Kl anti body had
simlar reactivity with the rhesus |ls as seen with the hunman _cells,
suggesting {GM-GIF,dFNpkci es |s riel eVant86f or| pr263l i fi c266 arli N8B t dst B4Y).
Phar macoki net § (sctouﬁ_i ﬁs were|carried out in|rhesus |monkeyg using
1311- 1 abel et MR COMIhait-1ife (t1/23) 10 for H3KI| was -5.5 dayd (2
animal s), as expected tor a COR-grafted antibody Tn a non- human prinmate. An
i ncrease in clearance rate was seen at day 10, suggested the possibility of

| Tmunogeni ci @ampfe §5S MAridAcokintié MAERMfinosenidiey i HihaNBeA ARFEANIE¢C
times with H3KI, then re-challenged wth |abel edantibody. A rapid

cl earance was observed Aftitpdydn fhieats Mopkews ¢ 1/ 2b of 14-19 hours. This
result suggests that the H3Kl generated a clearing antibody response in the
monkeys. Ehe dei mmuRiapady BEHRMuAGHz80AitRON £R - Ointidold§ HIKVER Wik o (ePREIPEd
in the previous exanpl es, can be used to reduce the “imunogenicity of the
humani zed anbloodrrRiARiromatkesusavgnkeys wis/assessgl ik Hoyy|catametie analydis. 7B HRKAf

| FNAR/ | FNa Act i..vi y. Hymani zed Anti- ILLFNAR 1 Antibody [n,Rhesus, Monkeys A
phar mac pdynaﬁ?_%bor‘?_gé]_éig Sﬁ?ﬁ”ﬁ@é“’ﬂ%“ﬁlﬁmmﬁﬂg Cuidalazasi ?_11?8 R CPiAR

anti bodi es t Qu%gwﬁlbg that hiSIpbEIEOR réle¥dny Kdrprédiiniday Shimal tdstih® PHRARAcOkREAGENOUS
I FN- (x2b is 25 dosed intranuscularly, and the_activation of peripheral

bl ood cel | s atudicsiverpcasiet out inithesas monkeysivsimgi 0 irlaheldddi 3K hr Bhertudislifedti 2B)

Rhesus nonkeys treated with.an j.v. infusio 1Qmg/ k rine
oneT o AR, 1 YorAfSTE e =3 e & ish o gl 31 Rb S ieh8 gy piachon-
control. Thi ?ﬁfﬁﬁpﬁg{ﬁ@md by i.m dose of human IFN-a2b (3 x 106 U Kg).

Expression of the cell surface markers CD86, MHC class II, MHC class | and
30 | FNARL was noniAmimertags/arcleargute tasaiwapsacn atiday H), stggastedrihe possibplityorfa

mar kers neopterin, (3 I crogl ebul,in and C-reacti,ve protei,n wer.e nonjtored.
The e or 11 rigaeerife o gheeie Rl oyt oniBe Ry Suelt ooty it Pt
expr essi on op3rer ket ahalkRed withlldtelcdhti W6l R Q0APRPASran R(F 445528044 Q4d649

15 an estimated ty;zb of 14-19 hours. This result suggests that the H3K1 generated a

clearing antibody response in the monkeys. The deimmunized humanized antibodies of
the invention, described in the previous examples, can be used to reduce the

immunogenicity of the humanized anti-IFNAR-1 antibody in vivo.

20 Example9: Neutralization of IFNAR/IFNo. Activity by Humanized Anti- :
IFNAR-1 Antibody in Rhesus Monkeys '

A pharmacodynamic model was used to study the ability of the anti-IFNAR

antibodies to inhibit interferon activity in vivo. In this model, exogenous IFN-a2b is

25 dosed intramuscularly, and the activation of peripheral blood cells and the presence of
serum activation markers are measured. Rhesus monkeys were treated with an i.v.
infusion of 10mg/kg murine anti-IFNAR-1 mAb 64G12, humanjzed anti-IFNAR-1 mAb
H3K1, or vehicle control. This was followed by i.m. dose of human IFN-¢:2b (3 x 10°
U/Kg). Expression of the cell surface markers CD86, MHC class II, MHC class I and

30 IFNARI was monitored over a 24 hour period. In addition, the plasma markers
neopterin, B2 microglobulin and C-reactive protein were monitored. The major findings

were: a} IFN-a2b treatment increased MHC class I expression on peripheral blood cells
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and the increased expression was bl ocked by antibody treatnent, b) all three
plasma’ markers neasured were el evated by | FN-a2b treatnent and H3K1 i nduced
a 50% bl oclgo JotyReppterin level s and a 25%reduction in GRRMIGLG28% change
was seen with 02 mcroglobulin. Therefore, a neasurable In vivo response to
| FNa2b was observed, 5 which was partially blocked by antibody treatnent.

Equi val ents Those . skilled in the art w or he able to ascertain

[ i
usi ng no nor &d hgncreased P’Fﬁegéiéﬁle‘ﬁﬂsr@ﬂ%k&@ibé’%‘ggwe ¢} el )k threg plaspa
. of i . . . . i val ent
Selsc i NG IO et ERSdy BOR oy Bhogmy el et

speci fic enbgdi
are intended™o Dbe encomnpasse oW ng ai s.” Tncor por

Reference Al |, papefihIeveRend 185 R3tARARPCRE aiRMS chRfkeOkkePWihipoat i ons
~cited herein are 15 hereby incorporated by reference in their entirety. 55
WO 2004/ 094 4#BcrPEIobwBR 0Dk €fb A6 4 Ineddvrabledi mvo tespandeuodiiiNa 2l wanobdeoakd, or
humani zed anti body fra t hat specifically binds 5 IFN al pha receptor-1,
‘conpri si ng: ghﬁ@é%ﬂ?ﬁ%ﬁ%%@&@ﬁ’@np Y&FFaHB%ﬁri sing the conplenentarity
determning region amno acid sequences of SEQID NGO |, SEQ ID NO 2, or
SEQ ID NO 3; and a |ight chain variable region conprising the
conplenentarity dEﬂE%"r#Wﬁg region amno acid sequences of SEQ ID NGO 4, SEQ
ID NO 5, or SEQ I 2 0 ' . i AR ' t he
heavy and |i ght cﬁgé\%ss%kﬁgg ﬁamdn%g%ﬁg{%%’é%?%gﬁ%an \gﬁ‘ﬁéﬁ%g‘ﬁ% gg%’sofé‘ﬁmg{l%
framewor k, wheitiae expdtmatitionoinny squivaleits efitht apedificdmbddimants of tHelinvespioh ope
and wherein the antibody maintains an I FN al pha receptor-] binding affinity
with a KDO oflesgrikedipreigy Spgl squiyalents argipteRded oy eaeRmprsesA byt the fekerving d
antd body fra of claim1, further conprising human heavy and |i ght
constant domains. 3. The humani zed anti body or humani zed anti body fragnent
of claim2, wherein the human heavy constant region is selected fromthe
group consisting of human, 20 1, gamma 2, gamma 3, and gamma 4. 4 The
humani zed ant i bod?ﬂmmﬁﬁ%ﬁe&ﬁﬂ%dy fragment of claim2, wherein the
human heavy const mtpa&&ﬁa,gendiﬁg 93iHRaphlictRns and Sel HIBRBATRE A hdGeYar O
humani zed anti body fragnent of "¢claim1l, wherein

15 hereby incorporated by reference in their entirety,
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sai d humani zed anti body or humani zed anti body fragnent has an | FN al pha
receptor-1 binding affinity wwth a Ko of 1X10-8 Mor |ess. 6. The humani zed
anti body or humani zed anti body fragnment of claiml1l, wherein 30 said

humani zed awDi2b#d94463 hunani zed anti body fragnent has an r@US2D@lazeiecept or- 1
binding affinity within a range of 1X10-7 to 5X10"to M 35 56 WD 2004/094473
PCTI US2004/ 012649 7. The humani zed anti body or humani zed anti body fragnent
of claim1l, wherein said humani zed anti body or humani zed anti body fragnent
has an | FN al gha r.eceptor-1 binding affinity within a range of 1X10$ to
5X10-10 M 5 &° “humani zed anti body or humani zed anti body fragnent of
claim1, wherein sal d humani zed anti body or humani zed anti body fragrrent has

an | FN al pha recep bnd1n affin hlnara e to

SX10° 10 M 9. L bz fiongy FRPBH SApaY dge psiiraily bl

speci fical ky fENSiSha rbBeptdrl, @bﬁgﬁsﬁ,@cept or - 1 havi ng a heavy chain var| abl e
regi on conprising: the amno acid sequence of CDR1 (SEQ I, D NO 1) CDR2 ( SEQ

ID NO 2), and CDR® heawgchaimvagably region somprsingihe PoiB SROATINDe posi t

' the am no. S8 Lafell ecdl R ap SR BTNGIIES TN d&fi@?‘@af N o

f r amewor k ][egl ons aijhghtv,ba:ln fvamhleareg]mmnmpnsmg)ﬂndyomplementmtgadetmhggnbagon

10
fragnent of  cRAmEA SfHepetpt SEREh Qe AReIBNS s Br B NG Bha ant i body
fragnent retains at varﬁagrdoﬁgr(oa%eme A8 sdeihs B0 R 58 Rk O 21 Bl by

affinity of the nmurine antibody 6 (]qCA
The humani zed ShRYTHB ALY Pﬂmﬁﬁvsﬂéweafﬁt Pbetein fheagwmdr isgfodifiedi toremingth e Teieh
the variabl e despadd HERNWMK Ah@BHP ASinALE ab TiBY LiSkL4 aimg ti fogdy
or human anti g;%fﬁb gpnsensus frarreﬁlork 25 12 lﬁﬁe %Jgﬁ)gmbgzﬁggl Eant | 8‘3{3 01?9
humani zed anti B 'd% rdgrént of claim9, V\/nerel n said amno acid
substitution is at position 4 of CDR3. 13. The hunmani zed anti body or

humani zed anti body fragnent of claim 12, wherein 30 said am no acid

substitutign at p@héhlﬁﬁbnﬂzeﬂfanﬁlﬁmdrﬁuﬂaﬁkﬁd%hbéﬂyﬁgnﬁntﬁfﬂhmﬂEMean am no

aci d sel ected [t om (he 0 9UR. S olSkl bl aonbins £ V. A C G S 1. R D

L‘u

3. The humanized antibody or humanized antibody fragment of claim 2, wherein
the human heavy constant region is selected from the group consisting of human gamma
20 1, gamma 2, gamma 3, and gamma 4.

4 The humanized antibody or humanized antibody fragment of claim 2, wherein
the human heavy constant region is gamma 1.

25 s, The humanized antibody or humanized antibody fragment of claim 1, wherein
said humanized antibody or humanized antibody fragment has an IFN alpha receptor-1
binding affinity with a Kp of 1X10° M or less:

6. The humanized antibody or humanized antibody fragment of claim 1, wherein

30  said humanized antibody or humanized antibody fragment-has an IFN alpha receptor-1
binding affinity within a range of 1X107 to 5X10™° M.

35
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T, W and K 14. The humani zed anti body or humani zed anti body fragnent of
claim12, wherein 35 said amno acid substitution at position 4 of CDR3 is
a substitution of proline to an am no acid selected fromthe group

consi sting ovoabodoba7d/, A, C, G S |, R D M T, W ansctuSdodthleso

2004/ 094473 PCT/ US20041012649 15. The humani zed anti body or hunani zed

anti body fragnent of claim9, wherein said am' no acid substituti on i s at

Fragrent of ol'al m 159 MaPER, mApod b aipRHsA Attg o SRSFRRAAL i VBRI | on 11

of CDR3 is a salddtumanizedantifodypr hmnmzddmnabndymg[mnahasdnmmnhaded wMlt he

group consi sti Of ool : , I, WH &D and S. 17.
The hunmani zed H}%%l?%b%ff?‘%r% unaé%lgé/ Igﬁltolﬁg?)gmﬁagnent of claim 15, wherein
10 said am no acid substitution at position 11 of CDR3 is a substitution of
tAyrgSI nedt as a?s --|mmmm1zs¢hﬁwoaylofmﬁmmmaﬂﬂi ffa@ﬂﬁhﬁéﬂdiﬁm?lf whbreilR, ]}/
an ant i ra o]

any of clains 8- dhu?nfn%%lﬁﬁgor e @Efa%%m arn a\‘)‘#ﬁda%q}‘@ ?%g{?%h
conpri si ng théblaim&éfmdﬂ@@qm@ngéﬁh?ﬁ%fm MEQ ID NGO 4), CDR2 (SEQ ID
NG 5), and CDR3 (SEQ I D NO 6) ofmurine anti body 64GL2. { ECACC Deposit No.

ol ai m 16, whor i & OHBAFERHSCREAERT TR 7oL UERoR G B OH AP fee-tioay R 20 20
The humani 1@d &t dlpleckgceptorkly raving e Heavytchin dprifhleupgiontcomprisingi m 19, wherein

the human heavy consmmmﬁoe@imqueaces@cgme@ﬁbrmmo hy: WRYBEQIDNG:), BgH
human gamma 1, The hunanlzed ant | ody

or humani zed an H%/Nprﬁﬁfrﬁ‘ﬁ{metﬁ“‘h‘l’ddgq‘?pié (E%Qpé?"lﬁos“tlﬁé IPRRAEQ ). TehgTen at least
constant regi onoheSanikeRdid SAERTRidn had Been TiAe BHABANAE deid BquiRE YT ODRY WERDIFRE.3)
anti body fragnment,K of claim9, wherein said hunmani zed anti body or humanl ze
ant i body fragrreﬁ‘id has an I FN al pha receptor-1 30 binding affinity with a KD
of 1X10-7 RFor |ess. 23.varipble/domain fraspweork regong derived fraamp bumamatibodyigr a
fragment of clRinarSantibb® &inlenstdfrsméWdRNi zed anti body or humani zed anti body
fragnent has an 1FN al pha receptor-1 binding affinity with a KD of 1X10'8 M
or |ess.

)

10. The humanized antibody or humanized antibody fragment of claim 9, wherein
the humanized antibody or humanized antibody fragment retains at least 50% of the IFN
20  alpha receptor-1 binding affinity of the murine antibody 64G12 (ECACC Deposit No. 92022605).

11. The humanized antibody or humanized antibody fragment of claim 9, wherein
the variable domain framework regions are unaltered from the human antibody or
human antibody consensus framework.

25

| 12.  The humanized antibody or humanized antibody fragment of claim - 9, wherein
said amino acid substitution is at position 4 of CDR3.

13. The humanized antibody or humanized antibody fragment of claim 12, wherein
30 said amino acid substitution at position 4 of CDR3 is a substitution of proline o an

amino acid selected from the group consistingof: L, N, B, V, A, C, G, S,LR,D,M , H,

T, W, and K.

14, The humanized antibody or humanized antibody fragment of claim 12, wherein
35 said amino acid substitution at position 4 of CDR3 is a substitution of proline to an
amino acid selected from the group consisting of: L, E, V, A,C, G, S, LR, D,M, T, W,
and K.
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35 24. The humani zed anti body or humani zed anti body fragnent of claim?9,
wherein said humani zed anti body or humani zed anti body fragnment has an | FN
al pha receptor-1 Dbi gl ng affinity within a range of 1X10'7 to 5X10-10 M 58
WO 2004/ 004479 PRBHI004/ 012649 25 The humani zed ant bo8G THE2084 a2z ed
anti body fragnment of claim9, wherein said humani zed anti body or humani zed
anti body fragnent has an |IFN al pha receptor-1 binding affinity vm'thi n a

range of 1X10- 85t0 PhekhrkshiNa mtibéiy Jmmaﬁmedfﬁa ¥ Qhinf UMY

ant i body fragne of cI 9 \z\/nere anti body or hurranl zed
anti body frag ﬁ‘t&?“ﬂ’rfﬁ {%’églﬁf‘&g 0?(4' 3 ndl ng affinity within a
range of 1X10'9 to 5X1010 M 10 ' 27. A humani zed anti body or humanl zed

anti body fragngnt “g?ée hiBBEfRdd difbody &'hﬂﬁhg&fﬂtﬁb@?ﬁaﬁ&ﬁg?%ﬂ& BRI

a heavy chain varia reglon conpri m no ac sequence, o

(SEQ | D NO 3), sabpainoge tmeilqr)atpaﬁamtﬂasf Ry tﬁwbe}ltgsmwfwlnﬁéoan

anti body 64612amﬁ10chcikﬁseaectedgmmmagrdu \cdhsigthigofl B, @) K WA, FSGNQ, I, Tewam, no
acid sequenceg (SEQ ID NO 4), CDR2 (SEQ ID NO 5), andCDRS(SEQID
NGO 6) of nurin ody 64Gl2 (ECACC Deposit No. 92022605); and wherein

t he humani zed ant| body or humani zed anti body fragrrent conprises at |east

°P§uam02ﬁsﬁc'd “2?“% il afBod) e My ﬂgﬂt%?ﬁﬁgﬁéiqms‘gﬁa%
and p83L, %ﬁﬂ@%@ ﬁlppﬁﬁls#lébgg @F'{]hﬁ ke pERTqsTeito M cat ed

utilizing the nmnimeamd@l&@fmmﬂmtgrém@hsmhng}(ﬁbﬁ,t& VA, ZG andHe humani zed
anti body or hunani zed antibody fragment of claim 27, wherein said am no
acid substitut | on is a substitution of alanine for phenyl al ani ne at residue

24H utilizi ng'®he Abebemargedintibedy erdumegizedantiborty Fagmentof anyef daimsni fed
anti body or hurmauaRé cdbipriginga thammﬁleeégbmaﬂpnswigahemnoaﬁl inéknaéri No

il zing the | ﬁﬁ#&ﬁ.@ﬁﬁ?&@ﬁ%ﬁﬁﬁ%ﬁ@@ GH0 HinGho gt =

anti body or husstihody@46xi2(BoaGC 260%i m 27, wherein

19. The humanized antibody or humanized antibody fragment of claim 18, wherein
| comprising human heavy and light constant domains.
20
20. The humanized antibody or humanized antibody fragment of claim 19, wherein
the human heavy constant region is selected from the group consisting of human gamma
i, gamma 2, gamma 3, and gamma 4.

25 21, The humanized antibody or humanized antibody fragment of claim 19, wherein
the human heavy constant region is human gamma 1.

22.  The humanized antibody or humanized antibody fragment of claim 9, wherein
said humanized antibody or humanized antibody fragment has an IFN alpha receptor-l
30 binding affinity with a Kp of 1X107 M or less.

23.  The humanized antibody or humanized antibody fragment of claim- 9, wherein
" said humanized antibody or humanized antibody fragment has an IFN alpha receptor-1
binding affinity with a Kp of 1X10™® M or less.
35
24, The humanized antibody or humanized antibody fragment of claim 9, wherein
said humanized antibody or humanized antibody fragment has an IFN alpha receptor-1
binding affinity within a range of 1X107 to 5X10"% M.
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said am no acid substitution is a substitution of alanine for |eucine at
residue 29H 35 utilizing the nunbering systemset forth in Kabat. 31. The
humani zed antibody or hunanized antibody fragnment of claim 27, wherein said
am no acid sﬂB&P?‘?’qﬂﬁ n is a substitution of isoleucine fBETAEIPHR26H

resi due 37H and 59 WO 2004/ 094473 PCTI US2004/ 012649 a substitution of
threonine for alanine at residue 40H utilizing the nunbering system set
forth in Kabat. 32. The humani zed anti body or hurrani zed anti body fragnent of

claim 27, wher sai d amno St.i a s titutign .

of proline for anlile mgrized g gﬁn dﬁ‘ﬁ‘ ‘ﬁtﬁ’ﬁb"@f?ﬁﬁm&stgﬁﬁwm

forth in Kabat smtBBlnnaInaedﬂmHhﬂdxzmdmammzbcbmubody fragraerit heclarcifN ddpltyrebeppgent of

clai m 27, whergjBing S8t ARRA g‘éo?‘l'ﬁ?é*{o‘ﬁ}ﬂ%”n%f a substitution of |ysine
er

for arginine at residue 71H 16 util1zing the nu ing systemset forth in
Kabat. 34. ¥he humani zed anti body or humani zed anti body fragnment of claim
27, wherein sagd a’rﬂhmhmaﬁmbdmnﬁ'sﬁdﬁdmhman'zal anboﬂasfrimﬁﬂt oficigim | eUE iwlRrdifr

valine at resi set Kabat. 15
35. The hurram%g(ghﬁlé{n% dy lo;rﬁsﬂ anl t{bgg% ?rph%?ﬂ al&"‘aﬁeﬁ‘?ggfaf
wherein said bwﬁwaaﬁﬁmwwbgtaurmae%ﬂaxil% ® SXies Mut i on of al anine for

val i ne at reS| due 19L utili zing the nunberi ng system set forth in Kabat. 20.

36. The hu d a t.i bod ed ant| bod agment of cla
wherein s é ggtltitit lé‘:tht t ?tﬁpﬁ‘dé?ﬂg‘*’&ﬁs
gl ut am ne at rE@tTdhnhaﬁaﬁbptouﬁtéommsggt he nunberl ng systemset forth in Kabat.

wherein 25 nggdaﬁnﬁgbgc. : stltu%}?%n%hlcmgﬁ%iﬁ% A eEithe g‘?%@’:ﬁrﬁ o't or
| euci ne at res%@@@@t‘lﬁ Re{EEQURNP2 h@@@%@&ﬂwﬂ of pugiag at .

38. The humani aﬁﬂaoaptﬁﬂmﬁymﬁr humani zed anti body fragment of claim 27,

wherein sai.d am no acid ol euci f or
val i ne at ?1e55| due 58L 30% ugﬂﬁs %tﬂeire% %b(:%&lr%ﬁgﬁéﬁ}set em sé?lasoq'uteﬁcqo Kabat .
39. The hunani SERILHEQBYNCsA), ﬁf r(SEQdD:N@tSb@@ RARER IIHNOS)0if mupine
wherein said aﬁﬁmg@qugsggﬁtcm_t,J,Md 926228083Sdnldt Ut i on of aspartic acid for

serine at residue 70L ut 'h|e1|- tﬂght he ggo({tyq)r%&mt e'medsa(.at}ﬁb];gy Qg.£é‘n Kabat. 35
comprises at least one amino acid substitution at an amino acid position selected from
20 the group consisting of: 24H, 29H, 37H, 40H, 71H, 78H, 191, 37L, 46L, 58L, 70L, and
83L,
wherein the amino acid position of each group member is indicated
utilizing the numbering system set forth in Kabat.

25 ' 28.  The humanized antibody or humanized antibody fragment of claim 27, wherein
said amino acid substitution is a substitution of alanine for phenylalanine at residue 24H
utilizing the numbering system set forth in Kabat,

. 29.  The humanized antibody or humanized antibody fragment of claim 27, wherein
30 said amino acid substitution is a substitution of methionine for leucine at residue 29H
utilizing the numbering system set forth in Kabat.

30.  The humanized antibody or humanized antibody fragment of claim 27, wherein

said amino acid substitution is a substitution of alanine for leucine at residue 29H
35 utilizing the numbering system set forth in Kabat.

31.  The humanized antibody or humanized antibody fragment of claim 27, wherein
said amino acid substitution is a substitution of isoleucine for valine at residue 37H and
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40. The humani zed anti body or humani zed anti body fragnment of claim 27,
wherein said amno acid substitution is a substitution of threonine for
phenyl al anine at residue 83L utilizing the nunbering systemset forth in
Kabat. 60 NP3W887098%473 PCT1US2004/ 012649 41. The hunanPCRESHAHRGEYY or
humani zed anti body fragnment of claim 27, wherein conprising human heavy and
| i ght constant domains. 5 42. The humani zed anti body or humani zed anti body
fragment of clpiubkiithtion\IFthfioRine FbiCal AHMER rd2RINY MORQINSZRR thed REHIRMink Syshéth 641 €d
fromthe group gﬁﬂsgﬁﬁlng of human gamma 1, gamm 2, gamm 3, and ganm 4.
43. The humaniPE8% %bdy or humani zed anti body fragnment of claim42,
wherein 10 the human heavy constant region is human gamma 1. 44. The

humani zed anti ody e tmmea%gﬁ@dgpgogggmiea%ﬁmdw&aﬁﬂ B i ‘F’)mhgﬁ,%ﬁlareiﬁai d

humani zed anti body or hunmapi zec ,fr;grrer_lt has_ an f

receptor-1 5bi§?€ﬂﬁ§‘“ﬁﬁ?ﬁrﬁ’£§¢‘%¢tﬂﬁsaﬂb@1 on gdprotma fog alanixg gt residua 40H The
humani zed ant i {fiiEihgothe huberinpaystamisebfoftl if Kaigiwent of claim 27, wherein said
humani zed anti body or hunmani zed anti body fragnment has an | FN al pha
receptor-1 binding affinity with a Kn of 1X10 Mor less. 20 46. The .
humani zed ant i biddy Bire tnmrnided antibosyion bumanizedpmiibed ofragment of Jdzim wh@d ewhereigai d
oCapt or -1 i Tk Rt s te RGOS AL BONERL Ty qeirho sl RO 47, i
receptor - i ndin in Wi thin range o 0 : e
humani zed &Hti\’}g@gﬁ) Bﬁmmsmﬁe%ﬁsnggﬁbﬁ%nt of claim 27, wherein 25
sai d humani zed anti body or humani zed anti body fragnent has an | FN al pha

receptor-1 bingin nfdrdided Wity : 3@;)? 0 :The
hunmani zed anti deyggl?J%nuna I z%ﬁgﬂrﬁ%ggﬁ%ﬁﬁgﬁt Q %%t%f%lgﬁ}mg?’eﬁﬁcm{sﬁai d
humani zed ant i $ednBP aﬁ@ﬁ&ﬁﬂ%@@ﬂdﬁﬁ%&émm leusine foryaling gt regidpe RH
receptor-1 30 hilidagihe ahinbatiig/syseinvenforthimigeatof 1X10-9 to 5X10'10 M 49. A
humani zed qsti body or hunmani zed anti body fragnent that specifically binds

human | FN al'pha receptor-1, wherein said hunmani zed anti body or hunmani zed
anti body fragkent Egmlprma@@dasnbp%&hym@mdmbpmaﬁmwg elaimni A8, wikdrein

(FD)  SEQ 1 D N R oF B bura £ (MB) , SEQ
, .10 of Figure 111 of Figure ,
1D NO. 14 of Fi BUPERE e PRADRTnE %’é%‘ﬁ%tfﬂgﬁ%%%

20. 36. The humanized antibody or humanized antibody fragment of claim - 27, wherein
said amino acid substitution is a substitution of leucine for glutamine at residue 371
utilizing the numbering system set forth in Kabat.

37. The humanized antibody or humanized antibody fragment of claim . 27, wherein
25 said amino acid substitution is a substitution of alanine for leucine at residue 461,
utilizing the numbering system set forth in Kabat.

38.  The humanized antibody or humanized antibody fragment of claim 27, wherein
said amino acid substitution is a substitution of isoleucine for valine at residue 581
30 utilizing the numbering system set forth in Kabat.

39,  The humanized antibody or hamanized antibody fragment of claim 27, wherein
“gaid amino acid substitution is a substitution of aspartic acid for serine at residue 70L
utilizing the numbering system set forth in Kabat.

35 ,
40. The humanized antibody or humanized antibody fragment of claim 27, wherein
said amino acid substitution is a substitution of threonine for phenylalanine at residue
83L ntilizing the numbering system set forth in Kabat.
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61 WD 20041094473 PCT/ 1JS2004/ 012649 Figure 11 (M-B), SEQ IDNO 16 of
Figure 11 (M3-A/3), SEQ IDNO 17 of Figure 1K (D M) and SEQ ID NO 18 of
Figure 1L (D M3-B); and a light chain variable region anmno acid sequence
sel ect ed fr oMoy consisting of SEQ ID NO 20 of Fi BGT@SHBA/(KEE, SEQ

I D NO 21 of Figure 2C (KI), 5 SEQ ID NO 22 of Figure 2D (K1-C), SEQ ID

NO 23 of Figure 2E (KI-D), SEQ ID NGO 24 of Figure 2F (KI-E), SEQ ID NO 25 of
Figure 2G (KI-C/' D), SEQ ID NO 26 of Figure 2H (KI-C E), SEQ ID NO 27 of
Figure 21 (K1- D/E) | D, 28 of Figure 2J KI-C/DE), SEQ ID NO 29 of
Figure 2K (DI Ki) a'ﬁgel_:@é@“?%lg fibosly At hEmgiyz g?‘bff‘@@(’fvlﬁ’@?el A 7 Weerein
hunmani zed ant i bmﬂmmgmmmmeaeﬁaﬁlﬁgﬂneﬁhstahtmm anti body has a IFN 10

al pha receptor-1 binding affinity with a KDof 1 X 10 -'..Mor |ess. 50. The
humani zed anti body or humani zed anti body fragnment of cl ai m 49, wherein said
humani zed adt i Hody Gre mamizedaatibed m@@wwqgamhpdscﬁmm@cmar #hbilerdinavy

chai n ani no aci rsffHe d&asthﬁuge Bni%%l%@te@ﬁbﬁhtﬁ@ eonsistinglof b AnfinpEQ
I D NO 8 of Fi ggre IB£H2 8%ar| ble light c alg am nogam%ﬁm uence

havi ng an amn set forth in SEQ ID NO 20 of Figure 2B
(K6). 51. The huneni zed antibody or humani zed antibody fragnent of claim 49,

uher o1 n, 52l 3 TR SHAB Nl DRSS ARLIPRRLATUER) COIRLASER

vari abl e heavy . chain_am no acl guence havin no ac
forth inS @W?Bavé‘prﬁt@%ﬁféglf’ésls( g&ﬁﬂ’agl vari abl e |ight chain anino
aci d sequence haV| ng an am no and sequence as set forth in SEQ ID NO 21 of

Figure 2C (K1 [0 n ody f nt of
cl g.l m 49, \(/vhea ein Eggﬁlnhunanl zeg @I‘tﬁr‘h@& Qﬁz&{mﬂ*ﬂg@ égen% % %%y f%@ it
conprises a vaﬁmébu@ammubsdmrahwmeﬂ@nwm fra gayemthae 2 BN nlpherecammb aci d
sequence as sehﬁdﬁfgtdgﬁmwmmommﬂw&lasgure 1D (H3), and a variable

I'i ght chai R}éam no aci d sequence having an am no acid sequence as set forth
in SEQ I D 20 of Figure 2B (K6). 53. The humani zed anti body or hunani zed
anti body fragnest offhehwhmizgl anthedeonhundgizedindibhdyrEragment ofinkin0d\270wherein

humani zed ant i RodYuhbhRAIEERkIPEAP Y nifmiAAd YAKH H‘:‘%FB %REQ}E? j d
sequence havi n% a%i am.no %d se encg a\él?jet ? heﬁ\réﬁ%Eng %’t&ci

Figure ID (H3), "%’i‘)‘&f r&nq éﬁ(t UcAAPHeSini no aci d sequence having an
anmno aci d sequence as set forth in SEQID N021 of Figure 2C (KlI). 35 54

The humani z apt ib o1 ¢ 4 Lhad j.m 49, 7\/\/g%r ei. n
sai d humanlggd ant i g‘%%} or humani § &nn Hﬁen Lnt%kga:{sﬂés a2 varrast e
heavy said humanized antibody or humanized anubody ﬁ'agmenthas an alpha receptor-1

binding affinity within a range of 1X107 to 5X1071¢ M.

47.  The humanized antibody or humanized antibody fragment of claim 27, wherein
25 said humanized antibody or humanized antibody fragment has an IFN alpha receptor-1
binding affinity within a range of 1X10® to 5X10™° M.

48  The humanized antibody or humanized antibody fragment of claim - 27, wherein
said humanized antibody or humanized antibody fragment has a nTFN alpha receptor-1
30 binding affinity within a range of 1X10? to 5X107° M.

49. A humanized antibody or humanized antibody fragment that specifically binds
human IFN alpha receptor-1, wherein said humanized antibody or humanized antibody
fragment comprises

35 a heavy chain variable region amino acid sequence selected from the group
consisting of SEQ ID NO:8 of Figure 1B (H2), SEQ ID NO:10 of Figure 1D (H3), SEQ
ID NO:11 of Figure 1E (M3), SEQ ID NO:14 of Figure 1H (M3-A), SEQ ID NO:15 of
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chain am no acid sequence having an am no acid sequence as set forth in SEQ

D 62 WO 2004/ 094473 PCTI US2004/ 012649 NGO 11 of Figure IB (M),

vari able light chain am no

set forth i nWOROI¥(H#R, 21 of Figure 2C (Ki).
humani zed anti body fragnment of claim49, wherein

or

humani zed anti body fragnment conprises a vari abl e heavy

and a
aci d sequence having an am no acid sequence as
55. The hunaRCr@820041012809dy Or
5 said humani zed anti body
chain am no acid

i gure 1K (D “%@W@%@?W% fAREH (USAD) SHOBNGLAAR R, an

am no aci d seq
The humani zed antib@
sai d humani zed _ant
heavy chain afff#

in SEQ ID N& 1SE&H¥N§1&2eof
sequence havi ngg
Figure 2C (K

P4 of PR YK -BLQ

)W%@QIPN@HS%‘FEM Jofdri gure 2C (K1). 10 56.
amwmamée@gaagarﬂuh@a&dfsé le@ifed‘fiorﬁ}gib nglrglb Ine
ue (e forth
‘ésﬁ B0 m 6 NEOIPHO A SlBe 2

NBDE{KI-@&\EEQ IDNO2B 0f Figugh2E GohRD), SBQ 0 aC| d

ngg%ﬁﬁh Q@ np- d gr?ﬁ%@ ragment
of claim 49, %@I%ﬂ% %#l%@ﬂgzgé{%@n@é@eﬁ@ 2B sfVigreagnent
conprises a vaail K1-€/DAYYSEQ D NO:28 i RiguseKi(RIK 1) and SEQERD NQ: 3 ofFige2Bci d

sequence as set(pi@nid, *vffbr%@e'h@n&l@e@l&nmod}: bﬂiﬁfrﬁm%éd aglﬁ)&odw g)lent Ao h\éggﬁp le

| i ght chai n am (ri aci d sequence_havi ng no aci d guence as set

forth in SEE FerEpip ] EP@%@Q@W%?KD?% X?‘Plel\h‘&rriﬁﬁﬁl zed antibody or
humani zed antl bedy flmagﬁﬁmwfambadmnhuﬁﬁmzwﬁﬁmoﬂyﬁﬁghéltfwﬁﬁﬁhzedwaﬁrhé@ﬁﬂy

or humani zed antl ﬁlodﬁ egg%leogh%gp%ﬁgﬂl S%gématébt{%@' a%{nﬁnﬁh‘%’avé chal n no acid

seqguence haV|n W1 of
Figure 1E (MB) chamqumd eﬁquendeuthmgemwoa\mdrsgqmc@I&mqm@SBQ\mmoan

am no acid sequeg Eﬂfﬁ@aﬁaﬂl $HAiNehids aQft SE Lﬁﬂée%agﬁr%(aﬁl ahrfidh va]el’ .

Ihe funani z gd%gfi]’i(eFOd O{J@ﬁﬁdﬂShﬁ(ze@dﬁéﬁb %giﬁyfﬁrf@%m Ozzo(r:r{)?: ses a variable

sai d humani
heavy 30 chain am no acid sequence having an anmino acid sequence asset forth

in SEQID NO of d
sequence havi néﬁan Tgm no%%%%%o@énce asset %?%@?kﬁaﬁhgﬁafﬁ%ﬂ{lo 64? wtﬂel%ﬁ{
Figure 2D (KI - G} hemanmﬁ@anﬂmﬂnmz@anqum aRody fragment fommaises# Yasisble heaagnent
of claim 49, W&Eﬁﬁ'aﬂnn@ﬁu&@dqdeﬂvélmﬁmg@ﬂaﬁﬂiolabﬂckéqﬁ&lc@w&ﬂfo?ﬁdn 8BQ IDON®:8

fragment co bl e av I,n..anno _agi ence havi.n a
ani no acid gﬂéq iﬁ gﬁ F’%ﬂ?’ﬁ %’1%? hain amino act Sequengg"ilavmganamm
sequence as set forth in SEQ ID NO:21 of Figure 2C (K1).
52.  The humanized antibody or humanized antibody fragment of claim 49, wherein

said humanized antibody or humanized antibody fragment comprises a variable heavy
chain amino acid sequence having an amino acid sequence as set forth in SEQ ID
NO:10 of Figure 1D (H3), and a variable light chain amino acid sequence having an
amino acid sequence as set forth in SEQ ID NO:20 of Figure 2B (X6).

25

53.
said humanized antibody or humanized antibody fragment comprises a variable heavy
chain amino acid sequence having an amino acid sequence as set forth in SEQ ID
NO:10 of Figure 1D (H3), and a variable light chain amino acid sequence having an
amino acid sequence as set forth in SEQ ID NO:21 of Figure 2C (X1).

The humanized antibody or humanized antibody fragment of claim 49, wherein

30

35 54 The humanized antibody or humanized antibody fragment of claim 49, wherein
said humanized antibody or humanized antibody fragment comprises a variable heavy

chain amino acid sequence having an amino acid sequence as set forth in SEQ ID
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NO 17 of Figure 1K (DI M3), and a variable light chain am no acid sequence
havi ng an am no aci d sequence as set forth in SEQ ID NO 22 of Figure 2D
(KI-C). 63 200 ??4473 PCT/ US2004/ 01264* 61. The K mlani_ zed anti body or
humani zed anMOs8M#t3gnent of claim $0 49, wherein sai d PREMFSAIYER4INt | body
or hmmani zed ant| body fragment conprises a variable heavy chain am no acid
sequence having an am no acid sequence as set forth in SEQID 5 NGO 18 of

Figure 1L (D Mb:B) of Bigdreal B/ @VIB R Eﬁ@awlﬁbtelrgmmﬁm;maaaﬁlsé ﬁ@y%a\?% havi ng

?Jgeag‘ ng ﬁﬁlrrgmse P 4 ? %?)la'iet f%ﬁﬁ’&%@%ﬁ%ﬁﬁ f any of cI a| ms

1-4, 5-17, and 18-61 in the manufacture of a nedi carrent for inhibiting the

bi ndi ng of type hiahized ﬁ#n%%a RaiGe! |

expressi ng IFN SSI g%}ec r-ﬁﬁlb%@yb use géﬁ%?g%}ﬁ%%%n%\;her eln ??1 wherein
hunmani zed ant %&Wﬁﬁg‘?ﬁ%&w’é ?’P%%ﬁlan bogy fasment ¢AmpTisene Yptiavle heavy
receptor-1 wi t Rehainlairind argdsé@emethpvﬁghhmnié&cﬁseﬁuencéﬁsEetlfdrﬁfmSH}SH) 15 64.
The use of clai , dy
fragnent bi nde TN °F‘%%fe?1e‘§éf’t W"%ﬁ%ﬁ%ﬁ%ﬂﬁﬁ IR ER B8 |
10-8 M or | ess.amipgact ﬁ@%%ﬁeﬁpﬁhmwwglﬁ F )zed anti body or
humani zed antibody 20 fragnent binds |IFN al pha receptor-1 with a binding

o1 LY 0 e 38l ooy Mt O Mgt 5 S N o
18-61 in the rresaulflummzsd@ﬁtﬂmdmhmamm dlubodyrﬁaglmmt commrisesa vanablafeavy
r esponse éﬁu?a%ﬁg?%%?%‘gi“ mﬁ; a“?ﬁ“ﬂ@ %ﬁzﬁ‘%ﬁfﬁmg’# s, 30
68. The use of XPH ﬁ\j‘ﬂg&@ §3¢&V & seguense having ik cel |
devel opnent . 6%mind ecit sequeficecdsatinfofib in $HQ IBINO:2hbfiFigarag@(KBsponse i s

characteri z?g by a mxed 35 |lynphocyte reaction. 70. The use of claim 66,

wherein the Tnhibited i mune response includes inhibition of
al | osti mul at or yS7cel e bymanized antibody or humanized antibody fragment of claim- 49, wherein

said humanized antibody or humanized antibody fragment comprises a variable heavy

chain amino acid sequence having an amino acid sequence as set forth in SEQ ID

NO:18 of Figure 1L (DI M3-B), and a variable light chain amino acid sequence having
20 an amino acid sequence as set forth in SEQ ID NO:21 of Figure 2C (X1).

58.  The humanized antibody or humanized antibody fragment of claim . 49, wherein
said humanized antibody or humanized antibody fragment comprises a variable heavy
chain amino acid sequence having an amino acid sequence as set forth in SEQ ID

25 NO:11 of Figure 1E (M3), and a variable light chain amino acid sequence having an
amino acid sequence as set forth in SEQ ID NO:22 of Figure 2D (K1-C).

59.  The humanized antibody or humanized antibody fragment of claim 49, wherein
said humanized antibody or humanized antibody fragment comprises a variable heavy
30 chain amino acid sequence having an amino acid sequence as set forth in SEQ ID
NO:15 of Figure 1I (M3-B), and a variable light chain amino acid sequence having an
amino acid sequence as set forth in SEQ ID NO:22 of Figure 2D (K1-C).

60. = The humanized antibody or humanized antibody fragment of claim 49, wherein
35 said humanized antibody or humanized antibody fragment comprises a variable heavy

chain amino acid sequence having an amino acid sequence as set forth in SEQ ID

NO:17 of Figure 1K (DI M3), and a variable light chain amino acid sequence having an

amino acid sequence as set forth in SEQ ID NO:22 of Figure 2D (K1-C).
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WO 2004/ 094473 PCT/ US20041012649 71. The use of claim 70, wherein said
allostimulatory cells are GUCSF/ | FN i nduced dendritic cells. 5 72. Use of a
humani zed anti body or hunmani zed anti body fragnment of any of clains 1-4,

5-14, and 13VGW0WE4Fe manufacture of a medi canent for t hECEFPSMP4MRE4S0f an
aut0| mmune disorder, transplant rejection, or Gaft Versus Host Di sease
(GVHD) in a subject. 73. The use of claim72, wherein said nethod is for
treati ng an autoi nmune di sorder, 10 which is Infl armatory Bowel Di sease

I BD), 74. The use Qf claim 72, reln sai d.is r treafin
<(31ut 0|)rmune di sYr derrlQhe ?@f %@98 Bgcl(“@?_% gl‘ﬁhe?!ﬁn

The use of cl ajdaid Hitnanivhet mtxbodsaonhmﬁnbmd antiboflp lﬁagmelatcbmpnm acuatiablebeave

di sorder,  whi mi%g}ﬂe%ﬁggwga @ggﬂgﬁﬂgor staaash@ieué&é% mssg% The hoe

of cIa|m72 reatin ranspFant rejection,
77. The useSofNEkLS ehFigure i LDIV3-B); and severiahle {ightichpinaming SWthUse

of a hunani zeda@ﬁmb@ehﬂ@qummm@ﬁmmmmmmmm -©f clains 1-4,
5-17, and 18-61 in the manufacture of a nedicanment for nodification of serum

CRP | evel s e

ant i body frag%ezﬁtﬁsg%g%/u%@ ﬁgalnﬁlsyg%glj w%ﬁw&g&%{g rranr@&'o;\ét‘gre
of a nmedi caners-17,@nd 18@d6 I incth¢ imanufittusesfimediomhentifor mhfthﬁigSthe birdirpusfitesd ] 3C
80. Use of a humeni zed _ant i body or humani zed anti bod ragment of any of

clai ms 1-4,10 goterferoadg YF R atnha recenier hanaral egpressine | Mahacr&mwr— For

nodi fication of B-cell proli fer ation in a subject. 35 81. The hunani zed

anti body or numnize aihads. WhaRTPAL RN itk b Rukads Tcﬁﬂﬂh%o?y and

22-62, mhereln t he ant i body ragment 1 nhibits ogl ca
responses i noﬁnmmymnﬂalwplmlmw@tdr-l with afbinding afSinit\@iBOOK, 09147197 M or
PCT1US2000012649 82. A chineric antibody, or antibody fragnent, conprising a
heavy chai n]fv Fi%abl e domain and a light chain variable donain of a nurine
anti -1 FNAR-T anti body 64Gl2 (ECACC Deposit No. 92022605), operably Iinked

to human heavygsnrhelise &f chitaion, GRBRiPhE hufdhidB® antfhodh of Rhmakib&l AibbBpdy i s
nodified to elimnate a T cell epitope and wherein the antibody majntains

an | FN al pha rizagspmebindsgFN@iphg ra¢dpter t yithjathindingaTigity with a8 ?f M HF” Mewrdess.

65. The use of claim 62, wherein the humanized antibody or humanized antibody
20 fragment binds IFN alpha receptor-1 with a binding affinity within a range of 1 x 107 M to

5x10710 M.

66. Use of a humanized antibody or humanized antibody fragment of any of claims 1-4,
95 5-17, and 18-61 in the manufacture of a medicament for inhibition of an immune response

in a subject.

67. The use of claim 66, wherein said immune response modulates expression of MHC

class I or MHC class II on cells.
30
68. The use of claim 66, wherein said immune response induces dendritic cell

development.

69. The use of claim 66, wherein said immune response is characterized by a mixed

35 lymphocyte reaction.

70. The use of claim 66, wherein the inhibited immune response includes inhibition of

allostimulatory cells.
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83. A humani zed anti body or humani zed anti body fragment that specifically
binds IFN alpha receptor-1, conprising: (a) a heavy chain selected fromthe
group consisting of a heavy chain conprising an amno acid substitution in
a CDR1, CDRYO 4“478r framework region C that results PRIHSIOBMMM4%0f a T
cell epitope, a heavy chain conprising an am no- acid substitution in am no
acid residue 4 of SEQID NO 3, and a heavy chain conprising an amno acid
substitution.in amno acid residue 11 of SEQID NO 3; and a light chain
sel ect ed fron?i-hEhguswns C&mmsmswhnglmwmkhﬂosmmul%tm cgll a@@mﬁﬂﬂbmdpmdm ng
an amno acid n?n:?.\s |]|t1ut|on in CDR1, CDR3, or framework region that results
in deletion o?l &8 epi tope; or (b) a heavy chain selected fromthe
group consisting of. H2, H3, M3, a heavy chain conprising an am no acid
substitution 7h WsébRlhukdiized £B3dy of huthimyevuptibodefth@iertvdny 66 tlhinss 1-8,

del etion of a_T cel gl to a heavy chain conprising an amno acid
substitution Pri4ethdiP- EPHE;PW“H‘?Q?&EE jcamenjdor th elﬁremsn%mwéawuf@ﬁamﬁnc

o 5 el s O A ot LD 4 g 15,

or framework region that results in deletion of a T cell epitope. 84. The
humani zed ant Vho@le ose dficheimi %dvharuili iidi ynethroel dsréor ttreafing hraautoBdmufie idis dreler,
conpri sing_human heavy and |i nst a omai ns. 85. The humani zed

ant i body of® hﬂ’ i15 SHaaHPREE OWF £ cl ai m 84, wherein the human
heavy constant region is selected fromthe group consisting of human gamma

1, gamma 2, 98NMBe dse FMLiBAT RvitreiPbaid ARthdAUSRRi%BEn it hikBHYm ke MHGREY, zed
ant i body fragnent of claim84, wherein the human heavy constant region is

ga 1. 66 BWECHHSSMSImmIZWMBmd@S@(SMi&am zed antibody fragnent of
claim 83, wherein said humanized anti body or hurranl zed anti body fragnment

has an IF | pha t fi 1l X 10%.7 or
oss. o TEE RO Uity T dthefitn sl letinits Hreitaed = PlighuReitsitatlet o
wher ei n sa| d memgmﬁanMyD%eMMthbody fragnent has an |IFN
al pha receptor-1 binding affinity wwith a KD of 1 X 10-8 Mor |ess. 89. The

humani zed antibody or hunmani zed anti body fragnment of claim83, wherein said

humani zed ant 7@odbe Bye of ehaim 7 avharrin pid nethosdsrosireating ranspagt zgigmtion.
receptor-1 binding affinity within a range of 1 X 10-7 to 5 X 10-10 M

20 77. The use of claim 72, wherein said method is for treating GVHD.

78. Use of a humanized antibody or humanized antibody fragment of any of claims 1-4,
5-17, and 18-61 in the manufacture of a medicament for modification of serum CRP levels

in a subject.
25

(_ 79. Use of a humanized antibody or humanized antibody fragment of any of claims 1-4,
5-17, and 18-61 in the manufacture of a medicament for modification of serum neopterin

levels in a subject.

3¢ 80. Use of 4 humanized antibody or humanized antibody fragment of any of claims 1-4,

5-17, and 18-61 in the manufacture of a medicament for modification of B-cell

proliferation in a subject.

35 81. The humanized antibody or humanized antibody fragment of any of claims 1-4, 5-17,
and 22-62, wherein the antibody or antibody fragment inhibits biological responses
induced by multiple type 1 interferons.
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90. The humani zed anti body or humani zed anti body fragnment of claim 83,
wherein said humani zed anti body or humani zed anti body fragnment has an | FN
al pha receptor-1 binding affinity within a range of 1 X 10-8 to 5,X 10-10
M 91. The W##P#I3 anti body or humani zed anti body frag?ﬁeﬂps’@?“’%%éi"h 83,
wherein said humani zed anti body or humani zed anti body fragnment has an | FN
al pha receptor-1 binding affinity within a range of 1 X 10-9 to 5 X 10-10

M 67 82. A chimeric antibody, or antibody fragment, comprising a heavy chain variable domain
and a light chain variable domain of a murine anti-IFNAR-1 antibody 64G12 (ECACC
Deposit No. 92022605), operably linked to human heavy and light chain constant regions,
5 wherein the antibody is modified to eliminate a T cell epitope and wherein the antibody

maintains an IFN alpha receptor-1 binding affinity witha KD of 1 X 107 M or less.

83. A humanized antibody or humanized antibody fragment that specifically binds IFN
alpha receptor-1, comprising:
(a) a heavy chain selected from the group consisting of: a heavy chain
comprising an amino acid substitution in a CDR1, CDR2, CDR3, or framework region
( ' that results in deletion of a T cell epitope, a heavy chain comprising an amino acid
substitution in amino acid residue 4 of SEQ ID NO: 3, and a heavy chain comprising an
amino acid substitution in amino acid residue 11 of SEQ ID NO: 3; and a light chain
selected from the group consisting of K1, K6, and a light chain comprising an amino acid
substitution in CDR1, CDR3, or framework region that results in deletion of a T cell
epitope; or
(b) a heavy chain selected from the group consisting of: H2, H3, M3, a
heavy chain comprising an amino acid substitution in a CDR1, CDR2, CDR3, or
' framework region that results in deletion of a T cell epitope, a heavy chain comprising an
amino acid substitution in amino acid residue 4 of SEQ ID NO: 3, and a heavy chain
comprising an amino acid substitution in amino acid residue 11 of SEQ ID NO: 3; and a
& light chain comprising an amino acid substitution in CDR1, CDR3, or framework region
that results in deletion of a T cell epitope.

84. The humanized antibody or humanized antibody fragment of claim 83, further

comprising human heavy and light constant domains.

85. The humanized antibody or humanized antibody fragment of claim 84, wherein the
human heavy constant region is selected from the group consisting of human gamma 1,

gamma 2, gamma 3, and gamma 4.

86. The humanized antibody or humanized antibody fragment of claim 84, wherein the

human heavy constant region is gamma 1.
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87. The humanized antibody or humanized antibody fragment of claim 83, wherein said
humanized antibody or humanized antibody fragment has an IFN alpha receptor-1 binding
affinity with a Kp of 1 X 107 M or less.

88. The humanized antibody or humanized antibody fragment of claim 83, wherein said
humanized antibody or humanized antibody fragment has an IFN alpha receptor-1 binding
affinity with a Kp of 1 X 10" M or less.

89. The humanized antibody or humanized antibody fragment of claim 83, wherein said
humanized antibody or humanized antibody fragment has an IFN alpha receptor-1 binding
affinity within a range of 1 X 107 t0 5 X 107 M.

90. The humanized antibody or humanized antibody fragment of claim 83, wherein said
humanized antibody or humanized antibody fragment has an IFN alpha receptor-1 binding
affinity within a range of 1 X 10®to 5 X 107 M.

91. The humanized antibody or humanized antibody fragment of claim 83, wherein said
humanized antibody or humanized antibody fragment has an JFN alpha receptor-1 binding
affinity within a range of 1 X 10® to 5 X 10" M.
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