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application clains the benefit of the filing date of
U S. Serial No. 60/465,058, filed April 23, 2003, the
entire contents of which are incorporated herein by
reference. 10 Background of the Invention Type |
interferons (IFN) (HEMANIZEDATSTIBORMES TOFN-'C) are

a famly of _struct | ' [
antiviral, aftii PR%XPWWU@ iﬁi{'??ﬂ?ﬁ@f gg
(Hardy et al, Blood. 97:473, 2001; Cutrone and Langer,
J. Biol. Chem 276:17140, 15 2001). The human | FNa

| ocus includes two subfamlies. The first subfamly

c J S 4 2 J.40: genes and 4 pseudogenes
hggﬁ?gggggf? ngg;at) H%%‘ﬁ%hﬂ%%ﬁ/& The second subfamly,
al | or Thisegpli¢ation clagos thaibesefB of $lea Millgpdate of . Berial No.

4R 058 5L o, SR B TR By i
ResereMdl . Biol., 33:251-300, 1986). The subtypes of

| FNa have different specific 20 activities but they
possess the sane biological spectrum (Streuli et al.

PNAS- USA .783. 8 981) and have the sane cellul ar
rggéﬁr&m?ﬂg;ﬁ%%ﬁ‘\v/l’ené?na!. in "Interferon 5" Ed. 1.

G essetype I htetPoro(@AMIENRY, 46N, IBNCOTFN8are a ThRily of
interferon (3 (IFN (3) 1s encoded by a single gene

wtrusiuraly relgipd extolimpebayinsadiviisheniéyinonprh pmenepagplatory effects
e R e e

Wood)! Mae dpAaIPEbdodustimilhds @ws sabfimiliesdORsinosubifanaily consists of
wth their receptor. Al human type | interferons

bi4don-ellelicesnes aut 4 azudpemephding aHrpshBPhaomdept dhe second

| ENAR) ..consi stin f\ t L ransnenbr.an I .

R Q57 e B0, P PRBTLRR508] PR g it
abfiipid 70‘9@'h691df%ya&ﬁﬁ|h ﬂieflﬁﬁ&%ah&sadvvﬁaﬁﬁdrﬁﬂ Al tWelod:, 88, Nucl. Acid
| FNAR conpl ex (Cutrone, 2001, supra). While functional

dRE$. el Bés., BA25¢ 800, H86).hEhe sybtydes bENSw baypdifferenaspecific

not . been identified, it is.thought that, eac y
CHRHIE R HHeGiRastes e PaE PGP S TRRR AR PNAS-USA

r 66 r i { AHet V1. G MEfnS8nterferon 5" Ed.
LSRR RTmRNRL vy SO O ST PRL U H e trn

" I. Gresser p. 1-22, Academic Press, London 1983).

The interferon B (IFN B) is encoded by a single gene which has approximately
50% homology with the IFNa genes.

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, IFNAR-1 and IFNAR-2. IFNAR-1
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



(Cook et al. (1996) J. Biol. Chem, 271:13448). In
particular, studies utilizing nmutant fornms of | FNAR- 1

waea4hMAR- 2 suggested that al pha and beta i nt RCT/E80E012649
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signal differently through the receptor by

interacting differentially with respective chains

(g@a&fe%laz 2396317 Biol o7 1MYa48Pi r2dwdies wilizi

Early funéti 062al st'udi es’ of type)l?)lmlp ?acr)’cuselgls o}]lzmgmutant
i fores of BBV ARsbasdBINMAR-/suggsted thiteadphaoams] Kekdainteeferats signal

e (1 J. . Med.. 154:199: Lijnd t al,. .
(s PBiesgil by g CTRGREANE SR fogtisiveghains
hovemeenz dt ARI(1 9 ¢. 1vPBibl. hENSsHs pot ent

i mmunor equl atory cytokines in the adaptive inmune _ .
r esponkatly 8pstiphal shidisg ofttynsd [FNs Engisecha embisalefase against viral

UL AT bRl o e s
Medzynol878:68D) Mo retihd Biagica HokwRo ey irfplsatctyb© D IFNs as potent

(Fi nkel man et al. _(19_91% J. Exp, Med. 174:1179) and to
sUpwyreregHatory ppkiganin the adaptiyy Immpae sspsgaypesiiically, type I IFNs

TRAR o s B SRR RirerGlBhn of RROCE s Mifa gl pattvay
RE@éuitmanmret aby1%93) dribey. Midd. §7RIU655)stogybaice antibods! Fidkiaction
abefeteae oceh {9oF b Mt [ T17] i 5 Subbioshe funesgpal activiey
Lo oo Eh Rl (AP0 BTG, 19L4777: Tough e
Rald (E89¢9) Seiened 27219399%8) Scand. J. | munol . 50: 499).

Furt hernore, increase expressi on of t I

|t er 1 BRGHE 1o Bl aiihes i BB TRErER e e the
dieRsseh orldcAvhtich SldeRliritid éé?ﬁ(bc%ﬁgs%ﬁﬁm & al.“@éém HO8XS. Med.,
et al. (1982) Arthritis Rheum 25:396; 20 Her zog? et

all91:( 788 &ufiGi iah (193dnmhmunalpliobp@dhdiuft et8l. (3302) Int. Immunol.

AT PR AR AL (1258T o5, oo o idsbre, fgheased
megpressidHd R gpEXinbRIRSnsIas bBdrSdeaébdda whihRrdle ReREEMHune diseases

di abetes nellitus (I 53;2 Ig[l:oul i's %1987) supra) and
s{faudisietal, (j98%) banech k28 sHeokssit Bl (19980 Kathyiti &hpum 25:396;

i i ated Wi | eyated, | evel s .qf
IR o BRI, SRR RS BAEIIR Soenser
( 1888) Clilopky. temand]. Meese Ar(ih 388 Milldr (1084 )aadhiifid Resum. 27:582).
(1984), supra) in which IFN(3 may play.a nore .
sinostendied sxamplppebibisere ngdin-Aersndentidizbetss mellitus (IDDM)
BB ST ST B R RO Ul R EHAGE EE M Hooks 1982) supra),

mulhiidhpire assotiatedsiish elevhtédleleld o€ BN, Shdrhelinkitdi® it @R A)
in patients without a previous history of autoinrun

d(Bets (1950 oHpplips awhMeages d1 988 cALEE AN (1254 e in which
| itis.ir ' dt | t
T P B N BRI, T oo A O o eoee ot

NZB/ W M &i8ovdrddntifistratisiNbBintet BRMAP Had Bren RER 8 RO ¥Ehckibate
sone cases to lead to undesired side effects,

i nodarbingdisease in paiiedtseitir plovighis ahd miulfgreledlerosisiend t, induce an SLE
t Bﬁé Syn%rroemg %} Fa&le% WA | out htp}'lea\lftlcl)u% rﬁstckr?t ovf\g{l%?mlln%gé {sgésg.nhlterferon

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, IFN-o
therapy has been shown in some cases to lead to undesired side effects, including fever

and neurological disorders. Hence, there are pathological situations in which inhibition
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activity may be beneficial to the patient and a need
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activity. Summary of the Invention 5 The present
i nvention provides antagonists of the biol ogical

SRty O e e TStk

mﬁfepm&em infiibitingx gl BN avtivityuat i ons where the

production or expression of type I-IFN (IFN a/

(3/e0/"L) is associated with pathol ogi cal synptons.

%{ﬁﬁn P a0ARIRYentiGAN al so be used for the diagnosis
vari‘ous di seases or for the study of the evol ution

of 10 such Tiswesesinviiten moddes aragonisid efdbe hwﬂx@waﬁ ecfivities of

wﬂ?hb"d' fmi‘[@%&fﬁ@a& g e T

ds8é fheRRmpld idRRURIdAs SRREEME 9§0du6ﬁ§ﬁlb1t dxip@ession of
[ gh affinit functional antibodies. Furthernore,

ttmee T-H® (GENow plagviiel esohafném@amﬂmioglw@N@pt%l@mﬁmﬂsarﬁ@omsts

(7B LS B GPETRE Sner by crs®h FBr e Sa ST Brution of
| SU¥IE Disb R8s AT BOIREMYd RS vidsd inbethizddr AgibBdits didéctéd dainst the
above. In one enbodi nent, the invention provides a

HENR-2 aeceptnriib sdjchonuinn@RRAsduensat haysdpen exadies directly into
t hat cf %qﬁl&&rﬁgn %elé\e/‘%rﬁ]{%%ﬂdh n'élesal“é%g ngqﬁ ﬁ%gln ffgr(]):l’t functlonal

vari a
taﬁﬁb@&@@ | Etﬁfﬁ{bﬁrli%.bfd, yhedﬁfr@llhﬂh @rcn@des rhagiaﬁﬁ:eé B:nﬂihbdmsl ddmpnsmg
sequences of SEQ D NO 2, or SEQ I D lﬁg
itprgabantibgdy mﬁaﬁwt%%m%@eé t? defTeRTe ﬁggmﬁﬁw e antibody

A AT AR PN AR B R B 1 o

ang ?/amﬂhc?]hlt:eﬁ;l:fdﬂg‘n%r]{t the mmmmkpme@lesghumfmﬁed mﬁlﬁmdawy humanized
i -

R R A L R

domai n, héég?@ﬁmr\}ﬁnﬁﬁg rQA6h SdrBprikhad 1he '8 giéh%ﬁ'te[rﬁ? d&@ﬁ‘ﬁlﬁmg

anti body uman anti body consensus f ramewor k
argiohemisorbcidiseprencest dfSHCIR MNO: b,rSEQ VINRS, or BERHER; I‘i@di, and

2Bt6|c Ib? :? ﬁ%ﬂ?ﬁ c&a%]uvmn ]'Zel?g%g gli? %?{g&g a% mi)‘ienﬁ%\/arrmj dgtermmmg region

haa a@f@ladefquéfﬁéé @psp% NOA2, SBOID Nonsg or tsEeg N6 amild
sequence 0 IDI\IOl CDR2 (SEQ I D. NO 2)

and smar@btesiml@ amemlgl)egwms fiom) the ham @@d}ghs @1@1128 of a human
L e R R

NehBdwaikdeians allumatesd font tha hewen kntileglywn Suthen iauiebdy consensus

froma human anti body or a human
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
CDR3 (SEQ ID NO: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.



ant i body consensus framework. 3 WO 2004/ 094473
PCT/ US2004/ 012649 Preferably, the humani zed anti body

wo@eoohismmd zed anti body fragment retains at | eaBCT/B82N0612649
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the 1 FN al pha receptor-1 binding affinity of the
murine anti body 64Gl2. In this enbodi nent, the

vari a i rk.. i .
{2 nEreR IR e MBI doeib6B Ol el SntiBSy 4diflont retains at
fleastB0¥%rd theol Naiphg tectpton 1 dpelid aféinfy sfithsmiirutel amtibody 64G12. In

bl B S5 St BB S e o e

i . p . . sid .
SHERE B AR PSS DP B B i
cfubgitolionsevition dre Bameworkceddusel dra pobférrasimmbdidemgntoting antibody or

consisting of: L, N E V\V, A.,C S, |, R.D

0L B perie Bragrian Ay SHpT R A epritigB P EELI.
fPr@ﬁYa‘Hl'\z% Yhis §@LSineidnNg a @hbstibutiol of Yrolihe t6an @mind adid sdfected from
D, 10 T, W and K I n another preferred enbodi nent,

tthe geonpicopastingrofaht NbBdY. Ar @drehtl, ReBndt i BeE, Wharddnaore

aci | tuti Pt . Pref,erapl ¥,
B0 b A TR T el 5ol 1
avii, Iy Wicind 18.efremiotitkr pkeferréchemigydimpnt, thensiibédyng atibody fragment
E,L. Q. R V, A F, @ﬁsc, A, T, W H K_D _and S, nore
prosRsisabT ATpBof61d sRsHBtioR fipositiondt el G Fielrgflp s

C . 1 . . . A

RPLRhfB abfich ot pdingt IS A S Rie o oo

f gomgistng of: Iy ENEx ReWims Fs@sCal, I, g, dbD,mndviamicbbeeferably to an

(I RGO N I N .

O refBieh RELBEIMRO dHe StEbAy of AntfiREY %Eg%%ﬁh%mpﬁs@@g light chain

invention provides a hunmani zed anti humani ze
averiabledygibn agmprising et angipe epitlisequenye pf GBR1|(SRQAILpN:4), CDR2

N S, ARTRS S N e Rl SR” seo
I D NG By anofHeRémb&tEfdeh D) tNGn#éntiod o w¥s% Hubiidizdd MN@b3dy or
of murine anti body 64Gl2; and a |i ght chain variable

r mphavizedomibody fiagmend thatisprsifinally JEN@dphgfreegpter- |, spmprising:

| D NO. 4 . (SEQ. | - - 6

of murt RV PRB A s el Ghmpri ARSI SR e cpR1
SEPIIN@I), IR (SS9 IR MNO:D) dyd ODRAESEQ 00 ND:8% 6fmatine antibody
| east one am no acid substitution at an am no acid
po&G12;8Rd sel ected fromthe group consisting of. 24H,

29H, 37k . . .

g3t o et thbnehible Folon hprichls the biltpo 26l sodBhoe DRI (SEQ
nENEY:4), CORZI(SEQ Hol NQ:6), iand QPRIEEGDD NOrheof myrisey attibody
S&IGIZ‘?;]BH i n Kabat .

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, 58L, 70L, and 83L,

wherein the amino acid position of each group member is indicated utilizing the
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 leucine at residue 29H utilizing the numbering system set



In preferred enbodi nents, the am no acid substitution
is a substitution of alanine for phenylal ani ne at

w0 e®imua7P4H utili zi ng the nunbering syst em sepCT/U81004/012649

10

15

20

25

30

in Kabat, a substitution of nethionine for |eucine at
residue 29H utilizing the nunbering systemset 4 WO

@ﬂé@ﬁ‘&é‘a@ ng} 1H]§89 B4l an ?x leh@hd £t rbdadtAnti A utizing the

stitution ani ne euci ne at resid _
utmxhhenmg gydtére setrfurthen Kelatsy stbstitusien of ootencing focatading a‘ar681due

uti.o foi euci for. va due
spdaisdfution oF Bt oo rie® Abreotra P AR da¢ fifabering
Asgrﬁeﬂlt det FAiE DGt AUIRRILIIE of PYSHRFoB fbnihe bt RsidBe 40H utilizing
Kabat, a substitutfion of proline for al anine at

rthe nlmemmﬁm st fonth 18 I dbat, appbyititinn eflsiienios arginipe phresidue

el iins R ROV st 8 T Ry BPRMAF o ppige or

i vulika bedesidae 38MStiliking it m@hbdriigGlysiemfset forthdh Kadatah substitution of
residue 78H utili Zlqﬁ%the nunber;ﬂn% system set forth

i laniapfar vainesuetidua ki owilising the eripg§ystent 55t ordly in Kabat, a
s%%%{ﬂgﬁ?l}gﬁeﬂ&h%)f&'gpﬂ?ﬁlﬁl% af %'39@ u%%ﬁfn %éﬁ&m{)éﬂr}g"b stem set

Sti I'on of leucine utam ne
r fosth diu & aBatl a wilistifution @f thaeine foblending a&ysﬂMGs{eu’uﬁﬂng the

forth jn Kabat tuti nof al efor | eyci ne
AR ﬁ%éaw A SubSHfoR o ig o Gllife Al esidue
5% T il ndRl %me@n Eérﬁ kgt'f&‘ﬂl af Ké&a@laeéﬁ%btﬁﬁtl&pbf as artlc acid for

Ine at"resid utilizing the nunberlng Sys
ss@tmé ot tekidiie 7 Mauahzmg ﬂmbsnb ering ispsternfsetafophin Keb @tc@mla sub stitution

R lSr GiephEnine g oo ol e PR g Sem st ort in

thsweeni ne for phenyl al anine at residue 83L utilizing
the nunbering systemset forth in 15 Kabat. O her

pr ef er Qr h dAweneaizer bodbatiesr ymenived eatiboskyi fipganents of the
Ll[glg 1021:?5? %E-Lata% s%ta,I £8Pl hé)r"l"a% tllégfon a%ﬁtr) ag?'la s@quence

EIOH m no aci

S@’l&@dde@orﬁﬁ tﬂpc@{smwﬁg ) SEQS]ID NO: SJBfEiE@eI 1B (‘MZ)&SEQ ID NO:10
ure | B ID NO 10

e T B BRI MO Figze | FME T30 5P Ny o 1H

ﬁ@fﬁ%%@%féﬁﬁg' 1B TR S RN, D ottt [P -,

1SEQID WB)1 7asfdi G KIDN® Iandf SEQ §DNO: 18. of Blgub81B[DI M3-B); and
SO PR TOR R I I e
Eﬁ?gztﬁ ﬁ§ 2@%&)& E@B'@WC%E?(} 119&\1699 lé'.'fﬁg&é $daxa), §E%h5>No 2

igure 2D (K I gure
(¢ Fiphge 25 1-0),EQID (NO BB gd F@uZeFZESKQ-ID) SFQ IBEY0t28 of Figure 2F

(B L) %ch gt ok 27 06 3P SO P 9 25 of B 21 (k1-C/B)

I ST EoBfQ%EgS LOo g B (L OD), SEQ

PH2NEG:22 df Figater3kq I Bki) ﬁ@a%@QéDd\I 13§ Femi@ aL\(HI K)alb@)a Preferred
' eaqlrqugssofl h%%\l/}lfj gnd hg&}lt cﬁgﬁl%?olg ?eag\fgns 1Hah@e aamzﬁf%tble 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
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



aci d sequence having an am no aci d sequence as set
forth in SEQID NO8 of Figure IB 30 (H2), and a

wo a0osaid4e3 | i ght chain am no aci d sequence havi POI/ES2004/012649
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am no acid sequence as set forth in SEQ ID NO 20 of
Figure 2B (K6), a variable heavy chain am no acid

S @4 YSHE B SRYTDNGD | YIRS SCYKI R QUBREEle BavwBehalPihihol alid
SEQ I D Nogquof Figure ?L%I (Hg),?awa \?ar?‘?ﬁ(}g [ ghtOa !
chrguanceriiaNin g atnige geid seanehes/asagt fovthaimiSEiS) He N:10 of Figure 1D

FBFORE: Sl RS R B SRR g eanene
hea \yrtic Ba$ PQADINQ:28Gf Fig € TBERGE Naxidble RAvabhilf aghdlacid
sequence as set forth in SEQ 1D NO 10 of Figure 1D
( $@Penceraving A qnaipp acifisgiitenehay s¢t vfhnin B2 BD SKjL@ EBigure 1D
havin i RO aci d.; t, f i o |

(0 0 AT 0185 BRSO U5 AL 4 ST Bovence o
asdtdobh SESEQIDNORNiofffigue 26I(KQ),acixgiable eancehairsarmiRio acid
S b e e B A B i
a | i Qr
2P P AP SEEGIAD b il R By MBIl e
s sgffertle & HEQITDGNAR 1 axfiFigynra 2 CdKd ¢ quamniekledsawethaimarnhinoi acid

SEQ ID NO. .11 of .Figure 1E (M), .and. a_vari | i.qht
PR 00 SR edhoRet gt S i B L7 of Figure 15 o1
SRAPERRE, Aitiabfl 188 chh bidd acREqubhNBagheQh ahlifd h&d 26quence as
(KI')y, a variable heavy chain am'no acid “sequence

hestifeigh anSEQIIANQEIL b fegpue ACd KAy asweriablghiehvy ¢ha8E@ninD acid

NO 17 of, Fiqgure 1K (DI, M and ar i ' .

crean S aniCo b sedRhis A Bt NG S ofFigure 1

S QIR ends varselle fightichaih AmPARS adiDsdiderde 10fvird Hikiind @cid sequence
(KI'), a variable heavy chain am no acid sequence

has/$eh dorihinaPHQA S0 NP 31 9E Higare 2C 4615 atvariahle heavy chgin angno acid
f. Fi e I - V:ard i, .
NS g Bl A BB NG b e 1. 01
SRpsBhCAd aagriakle light ¢Haid amBbQcid3etiizned hading b bftno?4éid sequence
a variabl e _heavy chain_amn [ sequence

: i d L
A GO g o6 reaC A6 T8 aneriphiehorty ey amino acid
gga(fagn&f ha%ﬁr%uc{nfaéﬂiho 6B seti@ﬁl@ as 0 forth MAPEH ?\1(9:'1 9¥ Figure 1B

am no aci d sequence having an am no" aci
s@qdgrmod a vasaldelighiodhtain amminSBECd|sBqidDc? havohig B gmire 4 sequence as

e QAR L TS o
NE2quéAccHavii i ik acidNBiuend® sk @t Y& RANR) I 361§ BaFhure 11

amno acid sequence having an anmino acid sequence as
s EYI3By); eid b HarSHp light Nria2mafo #id sequele® fakingsn anaino acid sequence

variahle h Ln,an-no ag sequence .having.an . .
A 160 P 0 PR 2 B it 1 RO L R 308 amino acia
FigipietcelavidgdVir Bino abid s8quenté adéed foritgit SEXD &b N7 BPFigure 1K (DI
aci d sequence havi ngaéan am no acid sequence 25 as set

f ¥Dhandr wEEbledighochein sming it eeqpenqeiaviog, angming peid|sequence as

L

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 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 human heavy and light constant domains. In a preferred embodiment, the



MB), and a variable |light chain am no acid sequence
havi ng an am no acid sequence as set forth in SEQID

w2293 Fi gure 2D (K1-C), or a vari abl e heavRCTh81004/012649
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am no acid sequence having an am no acid sequence as

set forth in SEQ ID NO 18 of Figure 1L (D 30 M-B),

afenan NétviydBhRarktir8hbn ﬁrk%leetearﬂd%?tlﬁ“gﬁgupsﬁﬂﬁﬁﬁﬁ of‘ﬁtﬁhé}ggamma 1,
an am no acid sequence as set forthh I'n SEQ I

ogarmmg @s gamma 3KandFamtha 4o tMhere peafarablyrrﬁlfvﬂmmanﬁleavy constant region

huma dies,o entlon f

CHRREEE it SR S0 Rty e BB eP A ehiRsEog s iveption has
paefreN apta estep@di-T®ding HEinit§ Wkh 8@@4{@%67@[ or less, more preferably
PCT/ US2004/ 012649 __human hgavy const ant reglon is

s@b@éﬂé‘oﬂfﬁnwm@ Tep UK Kb i atlpasg Bofa © ng affiratywith a Kp of
r 17
ET” Lol oAb AR Rertiey (712187 S B chper gl binding
eaftfiadtiy mémdther etmbaodmaﬁm thedindintg dffidite’s withih heaﬂge\tﬁ‘rltx[ 101 to 5X10°
has =~ an | EN aI [t or bé hdi ng fflnltyvvl
K1 DYoft sE. ATaRg S {0 cxig ?%Péwg n2 Bnge gf }?él(hgto 5X107™°
afvf i hivt d%&%nﬁo!ﬁméﬁt@ﬁhe%@a ?zeMaﬂflgiTﬁ%&% -1 %M iBhdidk, or antibody
binding affinity wth a Igo o M or ess 'S
néragrnens, ifilok mgeraiblhl ang bl}blagicallxwa\?e Mvivo andyinedteand inhibit
ovejﬂal I 1b| ndi n? (w ¥ 2‘ E A nbodi nents, the
bPRISG! FEPPse 9“1“%‘3 Y mHRL RR L BT 0. 7 1o 5X10-

10 M @hoitdet ﬁp@cﬁ)f rtl?élﬁ@e&fon@éi‘f@mg td Rethidy f&@nﬂ%ltﬁ&@ the b1nd1ng of
within a range of 1X10-9 to 5X10-10 M In still

etypedimterieron to BEN alpha m¢cz=pt§>re1rﬂn a ¢atiNxRrebsing T8 @lnh@sreceptor-l The

antgthogc(l% el B )%séc?o%&%ﬁng the ce 1 ﬁ]aan Ver“7 A \fg?é%%y ?rMn%arnezed antibody
birataeitedlthd iBSEAIBESTCH maume (ﬂmﬁﬂn%vﬁ thb BhpR 1tiRefeton to IFN alpha
interferons. Another aspect of t i nvention pertains

t 5CRiRiPHd dssinhibited.n H ppt aneher Awept, s ingension p@w@s fo methods for

| DL AfGH Qf]en{ @H{uﬁ‘}! 1’%%{%%@% i §1”3} %[ ’l}lhglﬂet%o El)llgpnses admlmsterlng to

expressin rece
cmetsabjtebnghuﬂmmadl dntmm}rmaadmamdaﬁdb@iytﬁmmbnt of the invention such

humani zed anti body, 15 fragnent .of the invention _such

ﬁ’é% an WBP‘W@?E’@SWS . 1t?‘gp§ § INAMEE FespaRsete by muikitegiran be one
r r t
ol a0 el ATHCA TBF NATOERE Jlobells s
i modnistedespiovgeach deralrisiolople develdfimeentrit debed@mmm cha:ractenzed

ni.s i n the supject a mani zed anti bod .o
PGB A SRR PEaa RO iy PHEE PO FeSRosg Efp include
t HAlbifoh | bfrmaaﬁmﬁﬁwg R8Iy, kch dmmmmﬂh@udeméﬁ@mm cells.
response to be inhibited can be one 20 in which, for

ex an‘pl &he th@nteoappreslslﬁbﬁlr@ﬁl ekbods fgdrenting aupigneizesdsariers,

I
ByEPlshaif il e i DR I d Fu it By methods
%d&ﬁﬁ‘ldeyd@lﬁﬁﬂl@ﬁéhﬁig tetelsingiaet d HihddiedQatipddyt diantiBBdNRagment of the

response can include inhibition of allostinmulatory

c@rvp%tlonswh thes thevelectistyepisd derdhe gaanmnpnedisendps; tramypdant

F’%cﬁ%&r]}e@gﬁ?o ﬁgﬁ)nre léﬁl'bggﬁnéﬁ? Hho Qtﬁoﬁrﬂﬁuﬁercﬁ@orh&*qs Inflammatory

Bowel Disease (IBD). In another embodiment, the autoimmune disorder is Systemic

-_)

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).
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anti body fragnent of the invention such that the
subject is treated for the autoi nmune di sorder,
t r ansPhafiventicj @it fuether providdéethbs neodifibsedimdhteactiveeprotein
aut oi nmune di sorder js_ Inflammatory Bowel Di.sease,.
(GTID) levali e Stbhrest, rastheslsi AEIAILYSHRIA DRI SN Fipdset, and

. _ . | )6 .
LA L B o Lo SO, g P hoethdU Bhuprise
hdisinisteriddeplemisnizedRingbedyes: dutibbdy fragroédoffhe inwengion to the
anot her enbodi nent, the autoimmune disorder is
PPt oi d arthritis (RA). 7 WD 2004/ 094473
PCT/ U8R B 13840 thelia@edtibneidd Bvidkd ¢limkHE b IFNAR-1 antibodies,
provi des met hods 'to nodify serum C reactive protein .
oCREpotly frepments. Breferbplycthe chimdériscrntibedyierinpyses 8 higayy chain

neopterin .levels. in_ a.subject d . ' .
B o T e i B rgoul of AFRRE B TpAR ¥nibody
6AOPZ (STEQ TP 17 TiFeEiird § Adank RN 12 81029 bF Bizglye DA, respectively),
anti body fragnment of the invention to the 5 subject.

pperablytinked toshymean haawe apdhliglichain consantgegigny glreterred human
hieric anti-JF - [ ' '

PR T SR otk LMk BammeL, KRR 3R 2, human samma

3 ahe avinas Rainia 4/ aidrapteferdolyhinmaarndmmd 1.ght chai n

vari abl e domain of a nmurine anti-I1FNAR-1 anti body

64Gl2 (SEQ ID NO 7 of Figure 1A and SEQ I D NO 19 of

Figure 2A, respectively), 10 operably linked to hunan

heavy and |ight chain constant regions. Preferred

Buries Weserdpiign ehdieD1raoviBgant regi ons i ncl ude human

gamma 1, human gamma 2, human gamma 3 and human ganmma

4, nore preferably human gamma 1. 15 Brief Description

of the Drawingss FAJures séhdmhticashowdnhemitol il sqoencegof a murine

am no acid seguences of a nurine _ heavy chain vari
begjiyomatnerishloprgionaag 9f @ﬁéﬁﬁvxé}%mr@%}eéﬁglaﬁéo a1
%@ﬁéddié:s nvBRidPodie’SDRT, ¢HR2 By @ﬁR?fégio-ﬁB Qredfdérlined.
an regions are underlined. 20 Substitutions
SatsitatiofSPRderat UDRrenfakeweki rdsidgesareitalictddei zed.

" 9ure 1A Lo e O B e UGN Rl s
%@eﬁ ég:al}haygxngh% 8DhZLED NN AN Btz ar 6 HRNA exdthted from

onbining a 5 "primer
(it GG idoamaptibinag & 5 pynet GEggoapac@atigicattesig) (§EQ ID

No B4 a5iiart Alrary ST R (SR B e e
seipaRkaarPlo hhenf#heigchemydorkdial CDR Sequbttes bf he®4G12 heavy

chain are underlined.

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
heavy chain germline DP-28 framework sequence.

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.
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chain germine DP-28 framework sequence. 30 Figure 1C
Is a heavy chain variable region designed by conbining

CDR- 3 fromigfie 10Uk hMeasechdBRiaWielBgibhdedipm®iby combining the

i munogl obi n heavy chain gernline DP-28 framework )

§RR/epaé othgr ppimomadsoiom B Pamaspensevitisy buman Fpanoglobin
Dis.a. ain variabl e regi on desi gned by

%‘8% %?i%%“g&?ﬁée{wé%ﬁe%“%{% ot her am no acids fromthe

murine sequegae 1%iit B haavylimin vanableqggiob desigieadyyconitaning the

framewor k _sequence. Figure |E.is a heavy chain

SRR and ofe PR RIS BRI Ao e bpipag igpymoglobin

] iCJ _ ' sequence with the
%?r‘g{}dl?m nog gg%nm ea%f/a]grcl{?g%é}gg'r m i ne DP-47

framewor k dguenfds a heayyrohaihPVIB svith the amynccdrad X suBstitittel with L,
the amn id_X_s [ with L, N E V, A C
@ES%CF@’%D%EVQ?RHD%’?’S@#’%F%OTI Figure 1Gis heavy

chain M3 W'Fi%\ré he: RS AGindviX wikPHk iahi#h e akivixt SibbtitutelQvith L,
E Q RV A F G C T, WH K D, S, or I. Figure
BAQ, R, Weady\F, €h&l, I, M8 Thil{, .85, Pr &el | epi t ope renoved by

(oot b eds R8I CB o bt by
Eus&iﬁﬁm%lg%ﬂao lEII0H gk OPR- BréRsdn (itdfiéingl)an am no acid
- re

in the ion (italicized). 15 Figure 1J is

heavy chai Figgedi isheaypchrie M3 wihiatlopdkeniops yaaoysd by

supst it ut | am _no -aci Ny . afjd 2 regions
(SP?%%{W}%%%’?& iaaﬁr@%iél?g%}ee %@%‘%ﬁ with all of

i ts potent iRburE-166d hea®Pichapd43 witknwy Gcdilepitopagicnmvedby
italicized am no acids in the framework region. Figure

substisutinganying aids ivthe GIPR- land 2geeions (FdicEst)-al T-cel |

epi t opes iNG: j ey _a
chLoPeS HoESTRES I UG D8y EDUENTET, O e
2ém3Tedleclanbiprhé itslicidwintigo héids anthe dramewdrlseguences

7% g s i 4 bG8 Sa P l 1148 epitopes
qg&b@&%}e&aﬁgﬁl&gﬁ? {tAY G Aino 4185 R frafddRériameh CBR32 region.

regions ;are I'ned. Substitutions made at CDR or
framewor k rRigies 24-28 arcistlamaticy sltbwil thei ayoine apid seguenhes of a

\?grai Aeq?éht C z{iin Qfgria A][g%ézgiolr{ zgq%tof%ﬂgfi&t\éﬁaih%%hgblre %ggiignns' ofJ atnti-IFNAR-
1 antibodies of the invention. The CDR1, CDR2 and CDR3 regions are underlined.
Substitutions made at CDR or framework residues are italicized.

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 (actggatggtgggaagatgg) (SEQ ID NO:45) that is complementary to the murine
kappa constant domain. CDR sequences of the 64G12 light chain are underlined.

Figure 2B is a light 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.



cloned by anplifying froma cDNA |ibrary synthesized
fromnRNA extracted fromthe 64GL2 hybri doma

W@ ovbiosd4ny a 5 primer PCT/US2004/012649
(ctcacccagtctccaaccaccatggctgcatc) (SEQ ID NO 46)
that is based upon the N-term nal peptide sequence of

th tib :
(SEQ 1D N HEfe R A igh A Lol ¢ AIRIHHALEPE0 A pe the
I(a]pRe andobenarhind agkis fronCDR Iﬁtﬁmqufwmlhduﬁrﬂa(ﬁhmmuno globin

ght chain are underlined. Figure 2B is a |ight
&?@Pﬁc%’?frﬁ’é‘le‘émﬂ%ﬁ%?m?e& gned by conbining the CDRs
and ot her s &y G
t he human i nogl i(Sq'gll%nft E%Fﬁi clmajldl;%&gelr% Fhﬁlgl ﬁ%ﬂ%pltopes
5 fmmmwd)bj(clwgugﬁheua]@mm 2004 ~0g 44 TORRCT/ U82004/ 012649

conbi i ng. {HECERIJiAAl K A H A BEOPEA, [RE cpitopes

%{ﬂoeed 5&%@&% thé §thli Az diBiRo Iaeiuuﬂ@gjmbzl n kappa chain
framework sequence. Figure 2D is light chain Ki with

one of its liietu@raﬁ 1a|hg11rt chain K& withopesf its pptentislektcely epitopes

chan t.he m no _aci.d 1 Fi gure 2E
iTSIHO?S‘ﬂ?Y ifielreght fpfate g -t S@ﬁ% tial T-cell

10 epitopes regmee ts&’llghlﬂalﬁtﬁhm Vt’1|ﬂEth af 1t§p01&ﬂ1aam-déﬂ epitopes
acid in CDR- 1. Figure 2F is light chain Ki with one of
i legoped b}ﬁ@haangmg-tbe itpliciped apime aCideipVB&-by changing the
italicized [
chain K wi oﬂ% lg%h;‘ Eh&g&ﬁﬁt%ﬁ”‘% oy lf"t%ﬁua{lg égh%@hopes
r&mve@bwhaﬁgamha @tahdSIEed ztrﬁinbemziem @DRAD am‘des in
CDR-1. Figure 2 ght in K w.th two its .
pot ential THIgHIS Iéi) 18@(5%‘%1&2@%9@%{0 8§1tEH%tﬁ5‘i”ﬂgT P‘Héeplto?es

B - e 21 is

15 I | ght 'V&‘l a| nﬁ@ﬂ%h@ﬁth?%édg% [ tsa&lggtﬂgﬁ%Rarla%&%el I

epi topes 1Bigner@ie tighycheimdf vty thiee of {tapotentza d'-eali epotopes

il by el B pisiza e 2ige i SO a8 ed by

changi ng t hejghtA R & 78 cRdTh KA wigh 8 of s $S¥Ential aNEkIBopitopes
Figure 2K is Ilght chain KI with all of its potenti al

Trevwived bpichanging the dabicise aypinetagidgimBetiimnaviaak regiowd

20 ?Img E? 2?1;??@41%? ef/é]? lg%?ngh\'\aﬂf?n ktlgv%g% 1%s a?ot‘%a%}éﬁ - c%h eipftopes

eRIIBE By chalgae e liciRed ghing atciaig in ﬂelﬂa@ma@ﬁk a¢giewand CDR—I
amdsmthefraneworkrelon and gure 2M i

li ght chai nFigrragMHs hghﬁechém Kheltbufweﬁéﬂ@rﬁvﬁ aptelrtlfé& Pell epitopes
Rl ‘%@&%y ﬁ&el}g .fggtrl%gatgﬁgég(g%rﬁglﬁ.a@%s it B! Flf bR T AGh.

acl

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 K1 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
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CDR-1. Figure 20 is light chain KIl with five of the

six potential T-cell epitopes renoved by changing the

i talicized gon g dndi ifh R &€ 9bRRAtiallT-B4I Epi

2P i's |ight a%r?ai%lg%dthﬁm;l?\ggl%f the llgen% goteﬁ?i et Epitopes
Temelved bpchamges the aatiored dmying haidgimibe filameivost regicned

amno acids_.in t mewar kK regi on, 30 Figu iS . .
ant. ohai PRISIAAR TP SO 1 BTG Fovgher AF CF 88Ty chain
SRILBREEiohENBVEIG PYA AN 8-18 Qﬁ@. Ba,i i 28l gHicAfin variable
acids inthe franmework region. Figure 2R is |1ght

akgions Kil (W@.BH)iand Kof-Ct(REG.sIX). pot enti al T-cel |

epi topes renoved,by changi.ng.the italici.zed 1.N0
acids in t heePEaren _Rfer%g?‘ﬁ%ﬁo‘?{& E’%‘g’&ﬁ%ﬁﬁ%ﬁ“ (FIG. 4A) and

- g - I 1
e e o A RN AR LR ORIl eefred in an
chesnfgrorgrespensivicabparter genesarsao aci ds in the framework
regi on. Figures 3A-3D sho he, nucl ei i d.sequences,
of "t he. heavhietie A+ hok ERR FROY Wgiatesal 6l (e PSIoRAg! sty of
%uﬁ‘%leﬁﬂl\ﬂl?ha ;iﬁ;}%neé BY atiihahiA0 bn G MANARV ARARRIGG. 5
regions KL (FIG 3B) and KI-C (FIG 3D). Figurées 4A-4B
are graphs showing the inhibition of IFN-a (FIG 4A)
and IFN-(3 (FIG 4B) activity by anti-IFNAR-1
humani zed anti bodi es as neasured in an
i 5 lgta&p i ter gene assay. Figure 5 is
aﬁ%tgpgg?%g%ﬁs ow%\é?g?g#g{gl of the biological

f

activity o 10 mul tiple I FN al pha subtypes by a

: , oy | o
humani Feeiprgsanit inveniign nroxises pevsy hupanized e ehiweric patiodies
of. t [ r [ L ON hr.avi
s ST st S350, | USILLP JHEAYLERS, o
agahaisied Aibbditesf the presattpheention epitain flanfdwdARFR) regloms that are

one_aspect, the hunmani zed antibodi es of the present
i WadiRteddFore Brnan gelaeeRBRCces- AR ofhe pests thadhugagized antibodies
u . . 3 .
O B DRREL 18 SPERHRTES o dololinlihe aatbody.
wieferabl CORCDRS, firsxamapledo ippiosd thedbinding dbtherantibedyndn yet other
anti body, .20 preferably in CDR3, for exanple.to .
PO bt REMBIAGH H15 00ReE HOM SRR kS W e Tppork regions, as
Chr&d to e hAR BLrafRfheaBi iAo, &t &AMPRItH réltbd AR nunogenicity
wthin the framework regi ons, as conpared to the

heifthe agiéhadidsr(e. gs égremmpesl cdlbepitopesiplTbe autitrodihsof theipvention can
TRt Hhb i TR ER: sk R GRSy oression
ber 956 UirdtFerbh EIFRY @4 Ass6ciMed ROGGatholdic ¥afPlothsi N cases

where producti on or expression )
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,
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 vivo 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.

11
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anti body 64Gl2 can be grafted onto the FRs of a human
anti body sequence to provide humani zed anti bodi es and

antib - j ave & j . o
o AR 306 Y 0B i i
hilgbh specifipatly birmidiFNg Rafl fand iateyablSd hibel the abtsm of type I interferons.
exhj bi ti ng reduced jnduct.ion, HAMA and augnent ed .
Sreleeaeby Set Rt smopprrAbbs dexicd TRma ORI Rging 2ood
adﬂl(ﬂﬁ% a1 BtySI6 IMRAREP 2R Soodt16QLRHaIHEY t&PAH aliRPpe I interferons,

resulting antibody is ITkely to be suitable for in
\euvlo amGHar . sreferatdy, suph humenised atibsdiearill be derived from 64G12, a

determ ned, e.g., Rased on Vi gus usage, of, . .
RO o0 B hsTa A e N PO Loy FNARs 1 vith
hﬁg@&&ﬁﬁ§(mkhilﬂﬁﬁq% nsel ves be significantly

I mmunogeni c.. 11 WO 2004/ 094473 PCT/ US2004/ 012649 _ I n

one entyefiradnitthe hymanpakatibodiay afhihe oresprt igyeiiep &dllbend the same
aq%gtggé ése %E(?glt %9;@: aglgip(&?%sc&nsty%%&énftfﬁﬁﬁltb%%egkﬂﬁr{ﬂell g@fﬁ@ th compete

e action o
I iitle 64@1 D s . bindth g foeIFANABA1 & e IFNWREReZ@essantdeladTRS epitope for
wi |l be derived from antj baodies havi ng. good i ndi n
avhich o (12 bindsRagbeendppndfgdacindoibe paptidee t ¢ NF? K%Wr?@ (SEQID

b P&‘hls_ﬂegg&é {560 BSub AoRYfM h@%@rgcegﬁ’{afggn&igﬁggmm.

such humani‘z anti bodi es w e derive
Sperifid substitntiotwostighio this heptidg G gnsfidaptiy jnhibii atitiody bineleng, and also

reported to bind. to | FNAR- ith high affinity (KD
éﬁﬁl%%ﬁn@nwé ?‘?t’éfftééroéms %ﬁfg‘ humani zed anti bodi es of

the pregeplrih@YQNIEQARY mbndilfithl bhgHo$BAG 12 PitdiRSr88uction, have
64Gl2. Such anti bodi es can be identified based on

t e destribled] pyevieustyofthSt Ratent Nowd 19 984831 andfhes bpemdiipegitadmat the

A Rlrosean £ eIt AR ARG AP SR onhE PR SSoury.
PeRkdHEe: SFANISESURLAV R d1SERoh Peb. NGB, 4892. This peptide is
in the sub domain 1 of the extracellul ar portion of

| FNARI As disgpssed phaveshipaanizadianghedios afford potangalnsyantages over

signific | voilnhi bit. ant i body. hi ndi : -
L ESERKLHREL o) OB R o ) 3 pmans. o i
Mdviah gédiisibet fd¥AR-shouild Reduce aad potihti diydlinfid4tt e diviting of a
production, have been described previousl

PO regponss Shan spsh fumapizer antihiodies &Eﬁp%jé‘?lfléﬁ?g%% ingie, o2, for
%el(i aﬁﬂ%’ﬁﬁw&‘% |dhBdel %hqs Sﬂﬁ BhMALA, & l)f o gﬁevention of
orton wn Sal'l's te

ury, tshiré SP4°056, Uni
Kirsrgghn) repectibalor GAEHD 199, skh attibadissmdy ahlubi improved,
humani zed anti bodi.es afford potential advantages over
PN HENSHEPTIPLR S hi neri ¢ ant i bodi es, e.g., reduced

| MUNOGRN L G bYizdadttbEBY 81 th PriehtSnv@ivA M AIRRise a complete

because It should reduce and potentially éelimnate the

edritibotly mplerfuley having full length heavy and light chains; a fragment thereof, such as
a Fab, Fab', (Fab"),, or Fv fragment; a single chain antibody fragment, e.g. a single chain
Fv, a light chain or heavy chain monomer 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

12



HAMA response when such humani zed anti bodi es are
adm nistered in vivo, e.g., for treatnent of

waiteiossthe di seases such as SLE, | DDM RA, etPCDUS$004/012649
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20

prevention of transplant rejection or G/HD. Al so,

such anti bodi es may exhibit inproved, 25 _

RAHOARAGHS editboRy OBEHHiLE %-cogr@?etg AR b1 2L, BV g B ength
the present iInvention nay conprise a conplete
drevpandllighdlcbaink.e, having full | ength heavy and |ight

chains; a.,fr nt thereof, such ,as a Fab, Fab' .
(Fabr 3 o B T it e g oS Bioss rady payood, cotain torms
f @ GPR AbfincR. IAddAtiShA AbBniGEOR de sdt\ortRtHrb@Houf hidetafEd description.
heavy chain nononer or dinmer; nultival ent nonospecific

ant i gebhegerm | “hdénfieyom plphe resspionhp r iIENAG-1.ond ° R-1 antigen” are

f our . or re .antibodi es.o ragnent.s 4 her eo

oA e Ry el o PR, Rorof §RsncffERpmbBes of
Aah MIVS] AR -1aMecofdih F1¢ Htimadrantbydied bthe Mleaiol @aw ih Rertain cases,
the sane specificity as MAb 64Gl2. In a preferred 12 .
\IPSggagt 59 H?Nf’d&ﬂl/%se@wmmmghwﬁm, AEpihes prateins which are

SRR PR S TR 512l BOSACTRL P S, i

tdasds, tHeamfibedientnay be eampletelyspeciie foohemae HAVAR-1 and not exhibit

under st ood, certa}Jn terns, .are first defined.

APEFIES BN IPIS AT % it et forth throughout the

det ai | gl @E8ShhtRidd9P as referfddSo hEfel inbMd8s vB6RAnBbHNSs, including
receptor-1," "I'FNAR-1," and "I FNAR-1 antigen" are used

i thoeer aftha k@ HEM det lgirisotsprs, andodnycatigen biading, fragmshbires
d. [ h | f . h | F -1, Wdi paly,
0 RS L B RO SRR
f%?&fproteﬁf QhSprisBRcat 1st fvol AN LcHaiBnd RV 6 light @) RBAIns inter-
r

an human, or other proteins which are structurally

rasinaeer] by disulfide bopeRr an gatigen bindimgportipntirreof. Each heéavy chain

honol ogs ot her .1 . 1 J '

ST Bratd ool Fheip SRS e b R AR FEY Pt g ey
SéRE @mstht fAlichel Theles ehvEcindsedmant iegidnyis cdiprisedraffour
"anti body" as referred to_herein includes whole )
adamnainYiCes, hing Cudiehd Crr Hérss light ehidn jsgempriged abalighfghain

| . | . .
SRR AN OB Lolngon, o i
" eHalr Eoadiant fegicaris compeiselitof@hy domeint €N The Vi angi Vigregions can be
e GG e Topichs sthReraB b e STy dotermining
blie%_g:;ng gc%?\g} ih%?w‘e%ﬁ %ﬁl reERRNHBLAY YIndtB @bikerved, termed framework
coftpri se f a heavy c

alh vari abl e region

. (=iglme (FRY. eltadheVieamd Y5 is\dempased of theeeGDRe e four BRs;taawanged from

25

30

S ot PGPS AL GRS he bR s, coe
ErrS ¢bRBFRMATA: i &rid®REIoRS 8f Bk hdaly &1 1ighhah4In2ébntain a binding

variabl e region (abbreviated herein as VL) and a_li ght
céherhaindlont sntaractsrveigh amantipee. Theypenstant 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
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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chain constant region is conprised of one donmain, CL.
The VH and VL regions can be further subdivided into

wo egiona7df hypervariability, ternmed conpl enmenPEr/U$2004/012649

10

15

20

25

30

determning regions (CDR), interspersed with regions
that are nore conserved ternmed framework regions

(alfa'é%en-ﬁﬁﬁﬂl Lan! aﬁtlggc[%)(%ﬁ%% petfolREESy f?@ﬁﬁeﬁﬁ gf a full-length

rrange from no-ter m nus
camttibodyy - Bxemmilerust inding éragmbits magnpmshelrwﬂﬁmhe e antigen-

UHRYREROORAE! P oMK IR A et R A fAgment

t%ﬁlsﬂlﬁg & tﬁ@g}?{ Vit O & eptddiias; fine, @YY ﬁﬁg‘mé@cﬁh Bfiglent

of the antibodies may nediate the bihdihg o
| frrgersg Fobpising two Rels fragmenys Bskalrbf adiswfide brides sidhnbinge region;

V@ihl ag%’lf' gﬁ%rﬁétlﬁsco%flstiq%e m % Y??{Cfel%ﬁlg]&s %\Qe GI%\I ﬁ%n%nt consisting

CAABSVE: ahd Wrmhﬁner&f aSsynSgl@mn Jml dreibouy, 40) & RH fhigh@nnQVard ef
portion" gw&] i nply "anti body
p@r»t(l?ﬁ?') iVal‘u&é _ﬂné éﬂ‘Hﬁéﬁ ichy @P@}ﬁ@ of g th@%‘i‘mr%’rde("l) an isolated

S p@%ﬁ%ﬁc aPI?tE’ (% ﬂ%l%g a Yon! @Re)lr,] %@Hﬁ&?ﬁ\&%{l%l % M domains of

his Fbe’ﬁlrgrr&h‘om ahl afy, td'&fcoiﬂ@d mb&&eﬂdrﬁlﬁlgéﬂ@ they can be Jomed using

Sﬁﬁ’cgélgszgg gﬁ%ﬁgglgg Pant n]b@(l q@&%%{l# t elfn? go l(s)e m%ge as a single
e]%Jgjteu{ angt 5'1 wiieh 'tﬁ%o@ and¥ 8 %ﬁl@ncs Iﬁir t8 'f&% Hﬂmtﬁ:ﬁ&ﬁ‘?ﬁﬁl@cules

onpassed within t e term " anti gen- binding portion”
ofknawn as sinledpainrti (sdev)( soe cae.Haid fe‘r alg(teBR8), Saence 242:423-426; and

@ﬂq %@F}Z&} n@%% C ;N%f 2{9351 ;3tc11 %tﬁsg\égﬁé)acﬁr vlj]%CcL)%lgrn r%eans such

f {AHEBH o fCRSANSHiSE Béhds\WR tirefolf did@Rach thbtike @u@]y sifigle chain
disulfide bridge at the hinge region;, (iii) Fd

f m@néws argcals) igtender tofber ameonzppss within the Feamy 'entlgqrwbmémg

nt f
SHonPE-chn fOaN ShP aufPoch Ielien et il RERR g Ry Byionat
Aechni{uREApwhas tHoge 34th: sEANMIHO)rt, aMlitlidfre@naits in® sofeeed for utility
VH domain; and (vi) an isolated conplenentarity

dietthe pATRG FAGIIRCE @B BFF in@ORINtibpdies-her nore, al t hough t he
two d O?%ér fegn)}o‘é%l%og)r a?geaﬁél a gfo@&%%rmﬁ{h%’%gaﬁfyof %56%1ﬁc buédmg to

coded genes, they can be"jolne
r ﬂcﬂ{tibbﬂjanEplrmieb ad&llyhyonﬂsmfmhblﬁtclahy béthlessurthémgroupings of

enabl es t mto . be de as a r ot chai n
s g AP Ragh Se it S Bt st 8 peifi three
i yﬂoﬁal st&%ﬁllgawglﬁ%ctéhﬁﬂ% eaqu;Eﬂ s sﬁ&nﬁe e ge cR8ctEriddics.

Sci ence’ 242: Huston et
aConfoira88naPamicnonsanformateed] e;ﬁtnpcs ayemmgasﬁ@i 15888 thebinding to
5. as.the use dISU hi.de bonds

R s b Bt LS s 35t 32 e PEesHiG ot defariitnd Sisses

ant i b0@*h@&nﬁ§ emahsdond] bEINIRY" b REnRIGAMBRIDEY c¥inbbiflon” as used
the term "anti gen-bindin portion” of an anti body.

Thasio rafer ibopiepnatignehuibady mobecaios of Smgleﬂgolecular composition. A
Cﬁ]g)\l’/lg(‘r pnalzp na dqulg( c%?r?p'gg oﬁ tdésp?a 0akth iehgﬁcgngﬂoé ﬁgi J(ndI aﬁ‘ﬁmty fora

particular epitope. Accordingly, the term ('?husnclzaneligr?oclonal antibody" refers to
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, e.g., a transgenic mouse, having a genome
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in the sane manner as are intact antibodies. 20 The
term "epitope" neans a protein determ nant capabl e of

W@ p@aiod44e3 bi nding to an anti body. Epitopes usPel/Ug2004/012649
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consi st of chemcally active surface groupi ngs of
nol ecul es such as am no acids or sugar side chains and
g}ﬁghkﬁﬁ AN R RRE &tﬁuﬂ Fa&genedalfmw BRdin Hahdbehd fiRkd to an
act r|51 I CS, speci f1t charge
dinarcactiesd el cs. Cbnfornatlonal and nonconformati ona
epi topgs,.ar.e diSti 4|shed n .that t
the fdhero lﬁtﬁg aRdhod hes st fé‘?felfﬂslsﬂ t&?‘?ﬁdﬁ"f%sr ‘%raé’saé‘ﬁggdy which
% sERDALNIY 8 SNEHbodiBehdvBIE (ormnas] enr! spemﬁcmes (e g.,an
anti body" "or "nonocl onal antibody conposition® us

henlated antéfody thas Saeog)ﬁ@ﬂé(ﬂmdsm TON X Bt 10BN s et aptbodies
I
Ifhntsi R W i I ghet B N L SaRe Rl poR

@béélﬂbaﬂw Hifds 1@ an[é?ftbpd} tdoﬁfmﬁcﬂi viagipes ofAneandFN@IR1 nidyehowever,
term "human npnocl onal anti hody" refers

dave pogs-scyisploahe gelatedispledisms & fiag & fa%rcﬁpﬁ?lﬁ (ag., IFNAR-1
ﬁcgggs lli](ﬂ’}{(ﬁlpgsﬂe 'I\f&le@ve?;% g(ﬂ?t%g %g‘éé%olﬁ%ﬂéé}pg@sﬁgfahﬂﬁgf frEOMR other

I NMuNo I'n one
Qﬁnﬁﬁr nﬁrﬁnal aridier dhemivalsrdnoak embbdlardnt bbitiE @sveatien, a combination

produced by a hybridoma. which LNg

G asolaiet” Thommelpnel gRisF B iBa AT Sprcpgitsgirg combyined in a well
t dmyse, having a genone 14 WO 2004/ 094473
é@ﬂ%%g%ﬁ? 012649 conprising a human heavy chain

trans g&mesedﬂx&ran,l"s@wtﬁq:bmdmg‘t yedans treansibbdis bending tar predetermined

|nnnrt |ze nt bod

ek yaeng Bty vERLPHES BROURSHonsly (8 e g Mor
SIHQS 288 sty e P8R damtiaed Wﬁﬁ @llﬁﬁhﬁﬁﬁélaﬂ&ast two-fold less than
di f fer ent antigenic specificities

|Matfcadallahn$ msommlfw@@gm @d-) Iéstﬁu W@gmi @thplrﬂrhmﬂzp

ALY o Sl ARAIROLS et ek}

akd éi@ﬁﬁg bhaitigepeshd 1 saktiboldy lp‘lécmi@foaﬁn amgsnp ere used
i soformor variant of hunman | FNAR- 1 Kb howeve

Hateschengeably keveiniwith Yre fgmytanantibedyayhig mdﬁémﬁcaélydo an
frq?1 Lot her species (e.g., IFNAR-1 species honol ogs).
over, an isolated anti body may be substantially
fr ee OAs Oédddferelﬁ) thetekml “aighnfirity afor amH@ antn:ljmelmrefafsto an antibody

In one enbqdj pent of the in nbi tlon
asEhiz Bt Kook piees mane pistanas (2 AERE HRGr e mosS preferably
SREOINTIof idsb. eﬁicﬁ&e%ef: gfﬁ%e hgshity” ndis Lan H8Y K‘(ﬁ%@her antibody isotypes.

composi tion. uséd rein,” "specific binding" refers
tEoraﬂxamlpted §fhilgh afflnm;y” bindingfoe de {gYlrsotyt refans foggarantibody having a

pi k e antibo 3 th a dissociation

Q%ih X}{R’Dﬂ}ssofnoi‘;e W?%?bq?fgg ﬁﬂgrpesﬁnd binds to the
pr edet BhéeRAGKANT I"geARM, bElugedderdifas irténdl td RF&tto the association
two-fold | ess than its KD for binding to a

nate efrepdrti¢uwarantibodnartigey intemsion, ydwedan thegere rKakaer “Ka,” as

tlg]sed 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
constant, which is obtained from the ratio of K4 to K, (i.e.,. Ka/Ky) 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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predeterm ned antigen or a closely-related antigen.
The phrases "an anti body recognizing an antigen" and

w0 2@n/020373 body specific for an antigen” are useCI/US2004/012649
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i nterchangeably herein with the term"an anti body

whi ch binds specifically to an 20 antigen". As used

her ei nAstREd h&EM "156’(9}'% @ffﬁdh’iﬂé‘%efefs‘% ﬁé‘%ﬂﬁ%@ﬁéﬂ BP@tich the
refers to an anti bod y having a |'ess,

rrolass, pr @p@mgmfwnmﬁbody Qhangqg;gfgom mje @dassrtg joae of the other Ig classes.

b1 nai ng e ke, S-SR an PR antippe T bBhd refes o he

expHaean objegivan bt ifelindyin nhiure g ef 2 Ié)lérh pdeptiaé ydsolynucleotide
refers to an anti body having_ a_ 25 10"7 M or

| ssgienGedhat 1p pessetap ply ongangm\igluding yiruseghidat @ap e isolated from a
¢ ¢
e é) ansagtgrg |a§tt’lilwcl)lhﬁlsha§ ?&Sfjb fi 11%'8%}?112@& Fagbrd?@éﬁq% ta8n BEHE laboratory
anhubmﬂuyaDMHgng |nteract|on whereas the term "Kdi s"
or used herein, intended to refer to the

di ssoc |TQP .tf‘cml "Ugreargpged” 65r$ei“@tl}F18 FOTFFUr A tsuny aaﬂﬁqdd@ﬁem 1 reference
i t

| R £kl reftto' e BbnifiRaricRSyRG Y Bk fnedtds not recombined so
whs thbd isnmdtistelyedjacemio o ikor bydgmenf. Kd to Ka (i.e.,.

Kd/ K t [ .
A ordBRdb wacRlaB i palbEyRy @P&S%ﬁ?ﬁﬁcﬁﬂwﬁﬁ%@&nﬁ Hae ona
( ﬁlo%c’ulésgtMI RNM\nlecdu®s A niddéié adid nfl6RUCRAaPYe Ehﬁg%ystranded or

chai n constant region genes. 15 WD 2004/ 094473
Pdruhlssaaded e pocterablyus doutestangded Dl‘ibt ype switching"

Ir gg te ; ; §sod6§ Clilosﬁg gﬁ?aﬁnﬁ"aﬂ%ﬂg‘géﬂ\,@ %?qugﬁgeg N ta]']%éh é]i‘%%de ‘cguservative

OB&juehcd MBdiGlcieins?,g.e |n&61%6§de antihgnihe beid sequence modifications which
'natural l y-occurring"” as used herein as applied to an

oBp aet sigaifispnlyraffocher alfenthe bindipg shpregipréstics ebihe gatibesdyrcoded by
pﬁTer]*ﬁltc‘go‘ﬁd egﬁél Igeéadml)ﬁtam?n pﬁg%ﬁﬁ% Lmqg S ence Such conservative

yhuc se uence prese
om:pnen&rm@dnﬁehmﬂs mg:ludermmmhde hiad amfm d@&i s@eﬂmﬂaﬁ:, fdditions and

sqQurce in _nature and. which

s not been . _
" AeleRORD PYNCRRANF AR WOHH?P@% it ﬁ@ﬂﬁfﬁ@%ﬂwww in the art,
NELAH R htd-dRceid Eﬂu@% enddiCarl P OR i S84 ﬁﬁlﬂ&%ﬁiesmo Conservative amino

"germine confirguration” as used herein I'n reference
t acid su’osmglmmmalmﬁeenss irowhich thﬂmﬁlngwlcmltrlemduwseqdawedtvwm an

V se %&1 F%?fdé‘g Pégl%%{lnglllag SES‘e ai 1%(?%?& ofb aino peid xesidues having

E‘Mﬁla?'sﬁle%ﬁhﬁs AN 5eleh Qe finRSinUBS At NER&E TamilRs iﬂ&l@é%ﬁm acids
to i nclude DNA nol ecul es and RNA nol ecul es. A nucl eic

awﬂh hasiceidd dhaing e be lysinegirginine, histidtnepracidic side chains (e.g., aspartic

dou t r.and ut efer st r anded
8, SunpfiEAAAE wptlielIE B dhaled (8" BhERRLEDRRE . etutamine,
s Qémfe(,) tHrborlife; tyte§ine, c9Rem@eViayptyshan), 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 amino acid residue
in a 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

16



15 sequence nodifications", i.e., nucleotide and am no
aci d sequence nodifications which do not

waegnaiodd4cant |y affect or alter the binding PCT/US2004/012649
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characteristics of the anti body encoded by the
nucl eoti de sequence or containing the amno acid

SRIGHIRGAL, Vit RO DAS Rl tid¥ BnseR Y BP 8 AR fnl £ MdsPidut 80% of the
i ncl ude nucl eotide and amino aci d substituti ons,

aanleqtidas uswally ai deast abots90%el 05 Yoo and mnxe prefierabdy at least about 98%

t k h
P I SO e bl
ndgagatsesillhybfiding ehiatseleetieshyieidiatbal csadiséist 16 the86mplement of

|ncI ude. ones in which the amno acid residue is
sHE¥H with an  anino aci d residue having a simlar

S' de cigl Be ceﬁﬁ'ﬂén‘t@ﬁm Awveet b egﬁ%rﬂc% §3a1 frqﬂcfecﬁ)él %Qﬁlumber of

sinilar stde chain I ne
Tidestical positiomsshared by diee sequemes Gieds/s hairologyas# of Rleflgcal

P AEs pepditots syl g ingg 'e«?&ohgﬁ iE hiveBEee daps, and the
uréﬁgmro@‘%gclpgipawm%e& RAb 110 8ud fo oﬁfﬁﬁeﬂ Slignment. of the two

aspar agi ne, gf utam ne, serine, threonine, 05|

csegueios, The wnwham ))f SquuemISs and détamnipatinns p(emegt l,dentlty between
| I ;

oianyfimesy Fis P senPBftdosing BoH frrdinE e, o dgsopibed in te

(1@)1911m1ﬁﬂgr@@ﬁip[@,bew i ne, isoleucine) and aromatic
si de chains gg tyrosine, phenyl al ani ne,
tr y pt oﬁh%?ﬁrcmt @Btmweemw nugleetidel sesfuenren caicbs deteimained using

5092 B0 B MR TN RO B o)

rmmgimNWSgupﬂhh@lVﬁaﬁﬁtrm ael chapl weiflaraflay, 56;@0, T0@r80@nd a length
aci dﬁ t he term subst anti al horml ogy" i ndi cat es t hat

t‘(XE)lg 1 ei2e3> Aok A0 B RIS Adantity el peridwsiuckretide pr amino acid

10815088 LB AR SRRt o Bt P, Mt

ASTmgne.i Apé Rioo.eotlidd (1988) whizhchas beeiﬁlnedirpcmsad into the ALIGN

R %@{@@g”&%@%@%@i&@%@%@? Eibidpe T alasp Yengbhpenatty of 12
U a §p a0, TRIdRINN 8RR 1d€41ﬁt§‘b@ﬁ$éeﬁ%¥ ’amllrllo acid

subst antl al ‘honpl ogy exi sts when the ~segnments wi
hseanénties eanhﬂj@tersnm@dtsm&thhwpdldmman@?ﬁded(Jt MudsBiol. @8:444-

L0, 1979) SR Ble® bnich bR et SRoro LR Bl hileni bine GG
I Wdr@p&ckﬁ%@ (avhi®ible &NRHELRW. dcBROAS, %ﬁ{gcﬁﬁlef h B?ossunr@62 matrix

honol i dentical positi ons/ t ot al
prsﬁ W%é Oxnailove),)andta@ap iepighitos lackloddt 10; Red, mmty@d adéngth weight
5166 | ength of each gap, which need to be
tr’odu’cég or optinmal alignnent of the two 10

S equenTksnucldi€ acio apdpioien s&iueﬁ@é};uﬂ‘lﬂl@eq&eéﬂﬂﬂmventlon can further be
detgrm nation of percent i dentity between

éheedugy ﬁe%én%?c AR Ehe aeaa%h gt n%lwaaaba@ea [to, for example,
gig?ﬁ(} V&&Ql%ed%éqﬂ:ﬁéé‘sr IREA sédicied@an BO Bellfdrmeﬁ Iu%g%@ﬂ%i%%’r and

XBLAST programs (version 2.0) of Altschul, et al. (1990) J. Mol. Biol. 215:403-10.
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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The percent identity between two nucl eoti de sequences
can be determ ned using the GAP programin the GCG

W@ odomeres package (avail able at http://ww. gcgPCDDP2004/612649
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usi ng a NWsgapdna. CMP nmatri x and a gap wei ght of 40,
50, 60, 70, or 80 and a length weight of 1, 2, 3, 4,

S IO BRIER b OSEL ke BELASAD B0 s o
adogarisdmpwbodes, Gigpped BIART vin bd dtilzed ag d.‘e:snpbﬁd inAdjrchul et al.,

S50 e i et N e oSSR e
V1 B9% phSShd SRt 86t pafiRRrd sk tbsa&reﬁlewog%n;?e 20XBLAST and

a a gap penalty of I'n addition, the percent
iNBRASHY chrebawssd. Sao htprd/movvaostd. nhseniugw es can be

det er 'ned S|n t he edle

o | i et Het P ERR a0 P AIREH chl spfBr in @ partially
| RETTRQF @ﬁlﬁ@aﬂuﬁﬂ? pliREoAPARTOIARBId 1 "id08nt&dCGr "seldbredr €
package (avallab e at_http://ww.gcg.com, usin

equbﬁentwélymm suhsraprified ey figm gthepe@minr gamppyien %Sachtber

Wih ﬁer fiylat ucidiQ acils 16p erms Qn@arh?
g or 8 ]:Pg el C acl

&ﬁﬂuﬂfn@taﬁtdhnsﬂml&ﬂﬂMemf Cﬁ@lﬁoaﬂﬂﬁg?ﬁlumﬁ‘thﬂﬂnmgrqﬂty agarose gel
further be used as a_ "query sequence" to perform

saentropharssis sad ofigk Well kuavabindbe 2t oseq &y Ausihep et al-» od. Current
' ﬂ%;g(cbfsx%a hebiglfg %‘Sﬂ)%grﬁ fene ﬁ%ﬁﬂ%%%%%h)gﬁ%}g?geﬁg&eme New York

(@eg®ion 2.0) of Altschul, et al. (1990) J l\/bl Bi ol .

215:403-10. .30 BLAST nucl e e searches.can

per o hEALER aflhgomgemn S BoRd GO R FBt often in a native

V‘R‘ ﬁiérf‘c@ Qé)tbefnli%r hﬁ)dﬁ@d@bﬁn&%ﬁi $RL hAletheeltef 'ﬁ%%§e1ther cDNA, genomic
| ogous to the nucleic acid mol ecul es of the

i mmommaBbAsmt@tpdnttb@rque asendance anthtsganderds teehmagpes to provide

wth the XB

B St SIAD G R BE e o) Bl o deid

REh 11698 A9 4E&1ed6 40 pattietiiat, TROM Sedu@nt dxasupstaiteilly hvelcsddue %o or
of the invention. To obtain gaﬁped al i gnnents for

cdayas ifoanngiNepbdds), casinbsWEL Akhep such seapencgs described

5350, A, R e g o
Bla A& Ticp gt aﬁm:hertsh@mﬂleé)aul t par aneters of the
respective prograns XBLAST and 5 NBLAST) can pe

used. Sduiclai #1¢ IwRRE rﬁblanhql?ﬁ | WOt ffrjacefpior fanghqna
al%ia%%ngiﬁ% ﬁ‘l eﬂ{ ?ﬁ:?ﬁ cléL@ g,le%} &bl | Por ihfateCE plont S r®nhancer is

orin a pur| substanti a fy pur e

f gpemablAlinked i a:coalmg:iseqseribe $ftit afffends the rtrahsoelptien eﬂthe sequence. With
substanti al | ure" when purified a m ot h

SFpasH oy ralls ST D e R Phoc ipe Y irhed b it the DNA

LB A B 4 B By 0itn coin
bagttinaggontighousrand i taadingdtapsh \E or ayich sequgnges, operably linked
indicates that the sequences are capable of effecting switch recombination.
The term "vector," as used herein, is intended to refer to a nucleic acid molecule
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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el ectrophoresis and others well known in the art. See,
F. Ausubel, et al., ed. Current Protocols in

woiogo423 Bi ol ogy, G eene Publishing and W | eRCT/US2004/012649
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Interscience, New York (1987). The nucleic acid
conpositions of the present invention, while often in

Bi3td M6 cAPbRESUERG RN tqHcati A inTUHsf éiinfPRhich aid
g?tes ang%ghe Iikg§?m§roﬁﬁgﬁ?hefnggﬁk,'geﬁon{cc'oryQBe_
rmtxodiced (a@mybanterial vatted having adatterial arigio ptirepbeatigintand episomal
st anday.d tegh iQ%%E to, provide ene se JenCﬁS. Eﬁr) b
BHPRGIULYTREEe < PR EE T 1 FBHEPISHRR) TP EaR AT yRelpgs) can be
aficPratEANARE Sc@smél 864 h&e cell HpdAhtrb&udtidh intEe host cell, and thereby
sequences substantially honologous to or  derived from
reait repéicated plong withoths hesttgeneng.t Wieesp vah ¢eidrin #ectaisae capable of

R A
rfefbiriieti @6l hérerasanaiohtinme e esivh. vebtold! (besimphg i" ek pression vectors").

"operably linked" when it is placed into a functional X
rlalggnerah SKRTESSIT Yeckers ohutility ir respmbrentDRdyfseiuguespss often in the
[ Pr G nj 7] b

(137 R R RuL AN el ot PIRRRAL "haemOP E0R Ndttds Rl The uscd
ahitetdhangebiienche plasinid R3he megeomnianly ngedsorm pf ventor. However,

regul at ory. sequences, .operaply |inked _neans.that the .
SRR vSBRRIL A B eI ecuah alher S o] GHRE iy cclgte geh as viral
NRERRS Y, feBlibioR de¥RtiPE kBl Huel HdRRoviFREd #¥Sadeno-associated
contiguous and in reading frame. For switch sequences,
oparsed)) whichiskivd eqinvdleobfusstiarlsat t he sequences are

capabl.e of effectin W t ch.,reconmbination..he term . .

" veot ofietent "irEgtbapEist S PR Tob R &F uiefifein. i
N8 EtASTH 1618 LEIE Ht6 whi Lressibifartfexpfeadiom 0édior s been

anot her nucleic acid to which it has been |inked, One

tippredusted. Vebowid hesingersisiod dhat quch tgrme are ieteades to gofsr ot only to the

cireular doub| i Nb0 ' . : .
i SRR B E RS et ARRA Q1 BMTGRS sorp o dpoatons
ViRg¥ Bécuir $n uceeddithg Y&rtMions dwdereither mdiiidn onadvifoiAental influences,
segnents may be ligated .into the viral gﬁnorre.

. 1 nt ertaj s
1BichOr RIOM A A0t 30 sty haddersier e Seaparerfectl obw aﬁgﬁfmcfuged within
CARNR et ANRARUELT /) éfﬁérleﬁw BRofbBAR ndsebdiisiiBde, for

rch~they are 1ntro uced e.g., bacterial vectors
hanaimpde, LH@ctRs aal lyophgéyticatlls.epl i cati on and epi sonal
mamal i an vectars). Qher vegtors (e.g,, non-episonal .
marmal ARHSSHRI R ste (o BlébJe‘Ftn_F@éHd_ﬁl(’ B0 PivRE PR animal
Of%@teﬁﬁsﬁ BeinlanRPRal MR Gl vBRctrites) & embRital Cald!non-
and t ere%y 5 are replicated along with the host _
geamrels, Metesuwenhumen prinatessheen, dograow shighéns, ahiphibians, reptiles,
directing the expression of genes to which they are
o‘f:}&r atively linked. Such vectors are referred to
her ei Nyagoud BHSAPbNABEinRNRGEHSdesLribes i fiithef 86tais id Mk Yollowing
"expression vectors"). In general, expression vectors
ofubgedtions.y i n reconbi nant DNA techniques are often in
t he

Production of Humanized Antibodies to IFNAR-1

The subject humanized antibodies are produced by obtaining nucleic acid

sequences encoding the variable heavy (Vy) and variable light chains (V1) of an
antibody which binds IFNAR-1 (preferably 64G12), identifying the CDRs in said Vg

and V. sequences, and grafting such CDR-encoding nucleic acid sequences onto
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formof plasmds. In the present specification,
"plasm d" and "vector"” may be used 10 interchangeably

w@gootheupd asmd i s the nost commonly used for nP@F/US2004/012649

10

15

20

25

30

vector. However, the invention is intended to include
such other forns of expression vectors, such as viral

g&%@amﬁnqm eﬁ@Jdl Rediesd dh%@qﬂeﬁéés%efﬁbﬁ@%r cloning

enovi ruses and adeno- 00|ate ruses)
serclei aidisegabmes chending mnauno'gltcé)ulms ane'wadldoretmiarihe b sSuch
cel ed her ei

ot PRIy inyeve g amplilicat i at e groding
S8 ©he\eiied s SpPRPRatei Pt REYE flynletass BRMh deRBon (PCR).
i i

erstood that such teris are i ntended to refer not
d?ﬂryers ouitdhée fop anmhésananm@umé@hulmelunlemﬁmd geduieces, and

Ry o&gg%bf?rfn}lﬁg C\(Iaé%agggt?er%y c}ﬁga?rgat Cl% %CEJ.@H(?C%I ﬁétveegeler? Pesported in

"ﬂdé o2 breOA fieN¥tich G IHoalobiRi- bn@aﬁ%&equ@meéﬂhanfre(l@em yloned they
not, in fact, be identical to the parent cel

aw@l gt sepvericpd by asghags ovellknpwnin ghesuty E@ISOWﬂk ‘?f‘eeffeér% i order to
?1% ‘#j%r Qﬁd VS eg‘fclaﬁfn %egF{sg anlglﬁfki/ S I%ﬁgi%:;l{fyle{gle%ortlons thereof

C\ehllcls endéﬁle ml&e@DRs raﬁd FRst Ties tar a effachyiddot well hndwidesthamdy which

human or ter "ponhuman ani ;
lﬁehué@ésgdf PS Ctl%%ﬁaé%nﬁs Fat. é\?o gl 40 gﬁas i ndUs. pat. No.
mﬁgﬂﬁ 1as nonhuman prlnates sheep, dog, cow,

o ens |b|ans reptiles, 25 etc. Various

aspect @ncm‘the DNA ﬂ@cpl&pc&srenmchn@l’éls €DReahd RS of thh entibody which is
i b2 BRI LGS Kb e DR
nﬂei@meﬁﬁﬁe@@teamalb%@d@me nedukedidusqadicad Mdwe 'gbh‘iéti%l ¢ode and
acid sequences encoding the varjable heavy (VH)

\frar ¢ agispin gmrew:mﬁ; ptibody peqfenens) anthihe 53R cnerdine wqi@sz acid
L SR s Tyt o0 Ep R il Fhay e

nces,

c:@801@1 GEHEd vy vdelef %ﬁo@@dt@pﬁﬁ@ﬂ@ﬁd@@l{a@tMeﬁﬂdMI selecting suitable
2004/ 094473 PCT/ US2004/ 012649 sel ected human

f pramessond liskers th previsedprligationof desigd apelsic acibsaquences iywell
%Rﬁl 'IH? %@er'v%ﬁh%kdin%ﬁ%ﬂ%% es_encoding

I NS are own in the art. Such
rret h odAs \Msblhssgiéﬁiﬁfval ﬂhy selEMedi tembadh BRamdi foi barhinginatiafn will

t he i mmunogl obul i n-e ces.to be .cl one

(R FPAE B B theb i TR 1 Mg R g0 GHBS A | ey are
(S5¢R the Fh Efvwﬁﬁﬁuﬁ eh?cbih u%{ah s.anplifying

i munog I n nucl®i ¢ aci d sequences, and

s peC| f Aftat thy GDR-eneodinag segbereeh a\gyaitatconiathiesoleeteldihghtan FR-
n the Lit fL.ure.

APTORG Sene sty T JEOUGRT e atiieg Shgtinedhe hifisissgy yariable

ChORSUnd VA8ble light sequences is then expressed to produce a humanized Fv or
joined to human constant region sequences to produce humanized antibody which binds
IFNAR-1. Typically, the humanized Vy and Vi, sequences will be expressed as part of a
whole aIFNAR-1 antibody molecule, i.e. as a fusion protein with human constant
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



wi || be sequenced by nmethods well known in the art.
This will be effected in order to identify the VH -

w@nw4N4478Nncodi ng sequences, and nore speci fi ceCT/YS1006012649
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portions thereof 10 which encode the CDRs and FRs.
This can be effected by well known nethods which

G BEGn Soreayt bR & ARORER (et gy oty consiagt domains
taR uédharin B twebd helcfddddse @mtﬂtrdedﬁn@’legﬂnmmlbmp@ﬁﬁed otherwise).
and FRs of the ntlbo whi ch _i 5}2 &JI‘I’B@ d have
peshunpsfiopstrlflonaigs %ma&maeds%wg@ ERE YDA PrFRent, may
Cﬂ&;g%le@fe@, hatmgrBeRa LGk rﬁgg%ﬁﬂ%@ﬂhp Qﬁ%%d?nmtﬂ%ﬁmular the lack

el ¢ aci d seguences a e genetic code and
cxrfrqﬁ&chos ﬁmctlonqowbwh oy tereibody Ferganpbe S)e leady tslmaen constant

di d t t
RO U R Lo A BTN EEY Dy RpEafis el br e
W}ﬁﬁ iPSeTedbRhuSA 106 BB a8, P %hﬂ@ﬁeﬁn Bfddan constant domains
l'inkers. Methods for selecting suitab prinmers and

| Wikl netyth@ fpmd\tp dee ight chaug aeiidne tigianeigrlude hvmen brwbda or human

o altp 3RS Rty Yty Enlchh Dbl R O ca”

human E@o glfes @f himhal oI dbinains Widylaltefiatilely dblaylvamgageously
those that are likely to be suitable for in viva
il nThese meiugs thqseéon%tﬁwoma@s camammg IeRFBeg @4 ditional amino

| TNBE e G otrBs ﬁﬂ?ﬁggmnéﬁtd% I Se oS egé‘tﬁﬁiﬂ dd¢hains w erem one or

sequences are onto man FR-
eﬁemhmngemmweks oftthe coresspbhding hibhiAn demaiaiaebeen deleted or

codj ng the "humani .varijabl e vy.and v a
lisped §ge}ué<ﬁe@§8 ey ﬁ@gta&s@ §é%}nlelaefpsf%l BaclfSidircired
IBBEARE. Bovver, ‘Vﬁ dnd 9, REQRACEABR LRBHE ] eQéed in the absence

sequgnces to produce humanized anti body which binds
| GNBRstant sEyyenced foyproduve aﬂunrrmmzz:é dIMNARA Y FVI Neeniheless Susion of

will be expressed as part a e CAdENAR-
wswat wees s Hotensigh d?%@%@ﬁ”ﬁ?‘ﬁ? GieTenltent hmepized

s equenc esﬁﬁ %’nﬁeg hﬁ%ﬂ% gllﬁj(r%e u?ﬁ%ﬁﬁgg C m?eﬂ?%%eyc profile.

aviathodb lf& slyhibesizivig @NMencﬂmﬂi@w proveie of kindven segdencei angwell known
e. g[ one .of the above-descri bed thods f%E . .
obith At igsimpechaneiBodie DNAARAUPGR IV IHGh moads thesypiget humanized Vi

VAl t
8 Ry 8 O o s
PG mﬁﬁ@ﬁtaﬁzﬁnﬂale l:‘cempressham of woorsbiaant amtlhacihes Thss may be
a late, (t he eav nt do
GSBiniay sefiorssrp i ob e SRR Vieand Vi

%’u@ﬁb%s WhESHraRELASd ﬁl@loﬁtp?@cew witn humai’ﬂ&)ﬂﬁ’ehﬁﬁ&omam sequences
constant domains of the humani zed anti body nol ecul e,

wirek te apmwéfnto prn@zg.ce fwectivapleeniégrnibanding) ansiedies oantibedy
PERBRE RSk B8 AL SR A RS0 4 B,
Fad @ PRl. 8o. 51225589 wyWah@i.n const ant
Expression vectors and host cells suitable for expression of recombinant
antibodies and humanized antibodies in particular, are well known in the art. The
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. Immunol., 13(12):4232-
4241 (1987); De Waele et al., Eur. J. Biochem., 176:287-295 (1988); Colcher et al.,
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domai ns fused to the heavy chain variable region my
be human 1 gA 19gG or IgM domains. Preferably human

WO 840083 Nns are used. Light chain human constB@I/US2004/012649
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domai ns which may be fused to the [ight chain
vari abl e region include human Lanbda or human Kappa

h
c‘%ﬁk\n&s}]{oguesﬁﬁqh%?rgn Wa&ﬂ)ét AN B HMBR! 155(95:80MS 866 (1990);

‘nstant domai ns nay
Stlersredial. vy J. ﬂi;odubnant%g@éu%%w%)e&ﬂd?he@m &t akJ Bigk

i 6 oo L TR S Rl PHER o Al ARG RleReee ot o

d9FRITRCR016 430 9%54q20SH) AR tn ot B BiS NS, rF'Z@OOﬂZS 729 (wma)e
exi sting amno aci ds of the correspondi ng human

Hawudbat ctel.Y aereo?39:304-287ed 28Dk Eoned shali, %330@22 525 (1936);
%)%lbsn 5 %nd b? rz,&;%&\,(\g% u%b b2¥4 %_PQ gg)%%i e]%eté]hgleet % ikt elqaﬁi} 5Acad Sci.

neS| S. uences can

lygs g x@r: mdlzmsqh&gm&ﬁmet aquJ maﬁantlseeaaeaee%(lms) Couto
produce a_humani zed al F vert hel ess, sion

ot al. HdWerrloseh é?@ﬁtﬂé@é%&%’& Qléeeﬁ@t dnthras. INat ]dé§F‘$J a1-dISA,

t d 1
DRCTUE0, 1Sy (ARSI, AT CLgR0 R SOEMA TR (1008) Pt i,
Netihowaolk dMetls.y hih &%—Il a9 @@923\%/1@30@; VB};t(Hs ﬁm’(ﬂbkﬂ for e)fpresswn of
known se uen e..are well

ST RGO BRe aUEIERa AL Br Lok 15 Bfa e @ bare
TR 284 sé&netﬁ‘@ca%r%?d&%@@ﬁu&é% Eﬁd%é%lﬁéﬂth@ﬂﬁcleoprotem a

const ant regi ons) are synthesized, and Then expressed
iplasmidez vious, smaimsa:tranﬂ@b@bﬂmlemﬁm essi on of

t bod h ffected i .
vect o IeF S RIGIER serkiear FifesPite EigRah i mieRhutins
\thciand M masavging eslistsacikes @Kﬁé@sﬁﬁﬂst&SOaar&l@SH@) cells; cos cells;
protein W th human constant domai n sequences 25 and t

assdematcellﬁ,@um TS andpRYD el bacieria gheh ap Enelicrighia 0011 yeast

c&ﬁls cﬁ}ﬁssagcléa?gﬁlyce% ¥1§v{s %gg%ﬂé;cﬁer i%%ﬁ%eﬂég@f}{h@&gg]@ g?lls are

alsed bgtmshnly. réseafdhibrs gien thei? 51630 cffectivady e)tpresEXilﬂﬂ @&gtien
vectors and host cells suitable for expression

rigwavrsIgheindins. QG el idesoned th prsfrsed dyrasiof Begticels Vﬁ*’rf‘ﬂ in the

re well known in the art. The 30
Pﬁfg%ég\?\/l r@ﬁre erences are representative of nethods and

vect or Bs@nmlatlab fezofnbinaakgupessionnf bimanieedatibodies is obtained by one

It‘rnf]éiuwgfﬁ’gléo mefhagbp e ovaried the b colifat Bandede it single

( 19@)@\7&1@%&% L f(‘?xJ the e)fbreésm %'.OthBY% gﬁ%&l Vﬂﬁi%%e s éﬁces

dp}ﬁ)&)ﬂ;ly Oobd tceselmedaionstémegmsz G0 f1c0gdarramethod, host cells are

ARSI oot D oy AR RS L1 e e Vi
BVL effuchte, Bhh optiehally fus&l R RMBctedldbstamdTe@dr. (1991) ;
Bel dsington et al., Biol. Technology, 10:169 (1992)

Ki ng eHumian comitans emainsequerges are wedigiopngn dhe arbage héYe been
Jepbrted in the literature. Preferred human constant light chain sequences (Cy) include

the kappa and lambda constant light sequences. Preferred human constant heavy chain
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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Bi ol . Technol ogy, 9:64 (1991); King et al., Biochem
J., 290:723-729 (1993); 5 Chaudhary et al., Nature,

Wa3848947897 (1989); Jones et al., Nature, 321PGRRSHDH012649
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(1986); Mrrison and O, Adv. |Inmmunol., 44:65-92
(1989); Benhar et al., Proc. Natl. Acad. Sci. USA,

91: 12054+ . 4) .. S :

150: 28 TE 30035 i sl BARngErfly of he R thumanized
La(iBydy2& Bl li’elﬂs.s@ﬁeﬂg)@f)lqm@nemhMS, a.kg., Scichard ahlgysis. Ideadly, the
e By R0 OB AL i oSO s
| TAHAR), e.gVRIalts12., b %ifd Petdifl Bt 628V, oMRE BRNIRG afViBRY OF fhe parent

sui table Tor expression of reconbinant antibodies are
cotibediofi g, e anidiodnBlabdonpresl the €DRs).may, e.g., be a

bar e ucl.ei ¢_aci eqgnent.. a_carrier- j .
nact eieh Gutsay2gn Br BERAR Rt b Dl aptbl TS0 by of eptacing a
MEdst 8 poRtioni ofQl CDR OF aduinad ARIEFLYiEh £ CPTetériveddiim 6 @bhiuman

known to be capabl e of eé@r essing functi onal )
iamtibedsy| Wikefer describesiafaethod whichgnay bawsed to Brepais the hypenized

as,.Cchi.n r. [l s: :

AR B RESE P PIRLE infHE0 (et &y g intss 2386384, filed on
uekhas, Esshehe chitants of ivhicheastpressbl insorporateddsy reference. The
Saccharonyces cerevisiae; and ot @Rg st cel }ls. O

tie, CIoRpmay hegeplpged widepehymag VPERPIS E% en
F%ﬁuﬁ?&tl}detsﬁe-tﬂre@{eﬁ Sl eRls S REEIANTnte/GIEIE Application WO
[ nogl o NSO ce

ulins. s are one of the preferred
t94pEG3 30 fentited, Hoetdrgzedskfibbdientot FreRec2ptops fos dminunoglobulin G on

ih[{u}vent%n. %C?se i al I)}/, reconbi nant expressi on of

EH Mogonile B Jiageeyress obtai ned by one of two

gener ah1sB&$ifRE the §ct8%é d@né iﬂ'vléﬁtidﬂrg eRimdrit@nB BSnaGPEd Bntibodies in
e

are transfected w a sing ~vector which provides
fwhich keecéfiprmawi asidsdvobeen substidutad,\delsjed ¢rasided. In particular,

ti Ll y.. d t | .
gy Sy oy T R RACTEpAERShERS gamework region,
tudR 9é RFnGHoW biRding@o HRGhAES. BRCRambleMy Lhurpimxedd@sibody
for expression of either the VH or VL sequence,  .each

Jpwingrapnse ¢IBammigo scidelosaled in hishymandrameyyosk regigiheay be

con . L.n: n i n- .

AR AL 19513 R oI P o
haidodyg. ofsdtadubstitugbiis &b Rhews eojugneesbifdny of hohenieed adtibodies to
kappa. and | anbda constant |ight sequences.. Preferred
HFARtSHIB SAME IRUFRFGS Kipdi 10 O s s brsanded.
R L T
ef f ect The pesent tiiventior figther erebiaeescadiants and equimalkeifits wihiah are

reduced Fc receptor, hinding, and.the |ike. .22
DA RO ARG I0 e TS SR pes BB Fogpts st forth
aﬁktrbig.e’ﬁh&'e RN Dndfid | g1 onSdrvatRR siBstithiaHd! 1.8 uRB&ibEREtion of one or
ant1 body wi|IlI” be assayed by known nethods, e.g., o
Smatecdnamnd agids by similar| agund agi(,is.ﬂ:heexample, 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
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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antigen-binding affinity of the humani zed anti body
w Il approximte that of the parent antibody, e.g.,

WG2B1294470r Wil |l retain at |east 50% of the biPCi/N8R004/012649
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affinity of the parent 5 antibody (i.e., the antibody
that donated the CDRs). An anti body can be humani zed

PO TP ) R 5 e a0 g9 sy sbore

desirvspdndanoeti-d.en tiehtaran idantidabadino adidresiduckdsing &iemtcd in

met hod whi ch he used to prepare the hymani zed .
A b By O Pt GBI RN} BReLsht dtences are in
AR Eﬁlﬁé{tl"qré. Berd 4 88638 Anufnbbesk ARl PasMBh&R 12n ik88dd in the
the“contents of which is expressly incorporated by )
rsabjEceansiéor 13fseench sepenGBRe astymbeinyiegpihg samber efexisting bases in

nonhunga f or,,exampl e usi ol i gonucl eotd de ..
PR e e auPa g T el i P B i subiect and
| RtgEdt8 kbRt es BB, théhiifihaVVaim B/ cEOB@R' 10REd fnb@tbd in the subject

Hurmani zed Ant i bodi es to Fc Receptors for .
| seeuens g sty lifTer s ihe minimal wankm irseead inths gefespnes sequgnee. In this

Wt hin t | vent i an chi [
T T RS B 00 5 TR wher b
aghias abidseqixeess mubsip poteits ordektiiredf proteidsiediichl ane either
particul ar, Qg_r eferred humani zed anti bodi es _have am

1

m no
TN AR sntibodipn pisartipody, Eagmenit Wit lF 8 Rorl binding pffinaty. Each of

to i npr.ove binding to tigen, For anpl [
rasgn Compr e AR AT e8! SR i pmlls ey

| Bagicadertly B imtiBHaRE of 4RIHEWP ﬁ’é%fﬁ@ﬂb 8Pbi @R nfdti-2éhctional proteins,
repl'aced with the am no acids Tocated at the

cogs eshon dision potting, breni muleperiiie antibedidspvagle clgye gntibodies,
S%P%Z‘hi Ligti ons are known to inprove binding of

h P78% antibodies to the antigen in sone

| Nnst anEgé skifed inad agsvduld bhiklb (Bniontinaetpdsinteatationpwnietermine
added, deleted, or substituted are referred to herein
awhatrencunkell atibry woskd krefioctivs eyl ngvriogisdpethe pipRese of treating

p ’ i i . . 1 S

C e S o O R o iSo pBRlLy. pgwever, an

t $ffeckivedodage evil bt iib tidiresgearfabeutt(. Gfoichyl 00rmaidiigams psektilogram body
forth herein. These may contain, e.g., conservative
sWE@h?Eﬁt‘ii%ns, i.e. the substitution of one or nore

am no ggd Genbyz&d Miibdlics 8 MBnatidSmiibody BXSRtEof the invention
conservative substitution refers to thHe substitution

ofnagpbe administered do wisthjectnotdrordanie with theeforarmtigaedemathods of

cl ass, e.g., one i.dic amnpo acid wii.h another ..
ceramengt s T oSt A b o PRbBapiegtiect The
3tht1Ra{es oA tHeRAbREI Hverton@BAR bE 8dkhinidterdditSucAGiuehal)or other animal in
anot her neutral” amno acid. Wat is intended by a _ _
copewientienal dosage fiormapiegared by cpmbiningithe gniieedy qfﬁ%wmvpmtlon with a
the art. Th hrase “substantiall. 0 " kS .
Bl oot et AR Citit, AR R st filiEorcing o
SREMANEEhiGhesaTt villi@AecdhizB® by ope Pt ordinady skilldi eHersrt thet the form

a related, 23 WO 2004/ 094473 PCT/ US2004/ 012649 L
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
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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reference am no aci d sequence. This phrase is defined
as at | east about 75% "correspondence"--i.e. the

wGe@ie9af3 i denti cal ami no acid residues bei ng BCT/US10841012649
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in parallel--between the subject and refer ence

sequences when those sequences are in "alignnent,
ffiSfEaPadtlit IntrafaRes, RvS: Qﬁﬁ&l f

.%@a m‘ﬁlrl SEQ'J lgrtggtgﬁ%n dror reI} earence sequcle[ncesua"r orms

suf pasentevalrmeriimbizaidnhaze pendpaty pefeereidst i ng bases in

correspondence between the sequences. "Null" bases are

not part of the subject and reference sequences;

al so, GhRrMR JTe R REhasOf roditihd HuR@s98d MbSBELEM ARtibodies to

the subject sequence may differ fromthe m nimal

AbtdfR-1i nserted in the reference sequence. In this

deflnl ion,. a referenc ce j S _copsi d

Tre) o hipd R B R BRRES ol pEORE PREIE i byt cel
aﬁarrafe%ﬁsmamegﬁ foreempRe, RCOmBinAGo®bf REshbiaast IDNA techniques and
proteins which are either alFNAR-1 anti bodies or

agvne ieusterticagnetheds asiis el knarin thsiardiesy Merrisan.ty, (1985) Science
E%?h@g the proteins conprising these al FNAR-1

[ 'es or anti body fragnents may i ndependently be
ant i bopdresampleatot dxipesty tHer@gb’eanbs 00 antﬁjody(ﬂ‘agments thereof, DNAs
mul ti-functional proteins, as fus

psedingpartigl or Bldepgih ﬂnghtsqa@érem RS B%Wee%bta@r:ﬁ% gy gtandard
IR Bl SRR e el bl nd

d@h&rermsreeted hia exaeEsiont vesfora suahbhaiyh@\@mesl ame)pefa‘tle'clyr linked to

8 18] S Tl BHEP B S EaS g e SPF e HegH operstively

%ﬂ&‘:ﬁaké Meenﬂ&i"(%\iﬁéan 85 an®hfissd 8’ g’e@re Q@ﬁg@&i #d 4 v&8orl shich that
the range of about 0.05 to 10 rams per kil ogram

kimigscnmmlamgﬁratpbﬂou&lwonqw@queﬁ Vzgh{rnam vaséati sggyed}gelr intended
aﬁ‘ﬁftﬂéégfg@g@aﬁl% tglx 18{1 ﬁn(gir%rbspg OH S %‘1“ rﬁllgf)%\g%gne ®rhe

;@&@s%ﬁt\ﬂe@taﬁ% ﬁm%ntr@lrseqﬁerﬁeéﬁ ark ah@sren &¢I Bémpatible with the
ficient to produce a therapeutic or pro&ﬁyl actic

@Wlonmét ceHrused o Bheantippdy Hehtchaneene ppd Bistanihodsaleavy chain
b |
5 m&/\ en ?%ﬁf{as?ﬁ%gmtto Se%#&?em@ééﬁgéﬁ{é%l% gﬁé%l% Ibﬁiﬁ r%h?ﬁq%ré ifkerted into

aﬁhtﬂ: ishadyxmbssidievdctore The antivddylzeaes are insentd mrwihe expressmn vector
phar maceut i cal | gq accept abl e ca{rr er, diluent, . and/

ebaertgm dasd mgthods &ghg%lonref SORDIcEeRIATY TRSEICTiop sifpy on g antibody
r o) [ i
o A A L S
aidglepnad lhbzefyaalaml varigbidirbgient of the dr/ltdrodms clepirdad hmm can be used to
di ctate y the_anount of. acti r edi.ent
R T I BTGP BChes RE TP p RUPOGY Tt ek o

r of
B A bad oo (o Fagment  hereors
ofegidme of thegiesired isobype sucdarthatéhe e segmént ipepasaitvshalinkegyio the Cy
|nhala%|on

IR TR TR A ST LR yBly el S the Cy segment
SWRAK BB 08Mss. A&Htiddally\crgitarahtivedy, the recombinant expression vector can

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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generally preferred. Generation of Transfectonas

Produci ng Humani zed Monocl onal Antibodies to

| ENAR-oh iR oL 7B e Mﬁs”é gn

b‘g pr oad ulcedmg ag]h %hzﬁg)@*) t%anﬁ%egrg%dg | E%t?& (8 signal
epephiié &ronea sorbnmategicbudin preteonbi nant DNA techm ques

ZPS ( gl%ga%dgtr 2 Sf ect] 1%gdﬁtfgrgg§ne%§tplg?&c\§% P %}%ﬁi}slon]y@ctors of
RAE 1:%6AT0h Barry &gﬁ?&%u%ﬂ&s@ﬁﬁt lBRdd 198, e)@fres@fd)‘h' JTR antibody

fragnents thereof encodi ng partial or
fakain gensgitha hosy hell.aflt hea\/;ﬁgamrmeq@acﬁ"b@ indindail hethcbydes

RMORE Bl PR P P R HEDeR Gapoienyiption

|sﬁé&eﬂé)Qﬂatchh@ol&K@fr@t‘is‘éhﬁtﬁbﬂ/&C&@fsﬁnﬁﬂ ehthichatibddiech@in@ses. Such
are oFer atively linked to_ transcrjptional and

tieawetosy pesiignces grr despribedg fis seample; in @ogddel; Givpe Rrprefien

t t

S RRSUNELI BT, B GESR, GyThegy e tion0.
twHhBeipppédigadiby tinde ‘slﬁHﬂSilﬁhe an dhat cendesizn of dlgpexpesdsion vector,
wthin the vector ser e their |ntend§ functiop of

regiding the selprdion of segatoyissalennes MrnAeeat o8 sudh taptoss as the
Ao RABML OREE cell Bfbe BIHR] o‘?ﬁﬁ%& Qe YREL S ex ﬂ?gSIS'l)f Bf %%?éiﬁ’ H%sired, ete.
control sequences are chosen to be conpati bl e th the
eRnefe&fﬁli rogulhtost seqetﬂcemﬁnmanﬁhellmhqsbcﬂﬂye)dpr@hlpn aidade viral

nti.b chain 20 .gene c
leseRa i Ao B Ridla OCBRGT ShrSefia el G vueh o
_%%ﬂﬁﬁt&ﬁ ﬁnd/ﬁlsﬁﬁﬁaﬁ&ré MrBred S SREMeLABVIREICMV Y, 85thfihn- Virus 40
e anti body genes are inserted into the expression
VEEMAD, adwowm@a dhﬁedqm@@iguq majigr late p@mqt@rr(AdMLP)) and polyoma.

Cc ggg%ﬁeeri 1églst r '1§t8r ﬁ?ﬁc%g' %ylble éla %c %sqﬁe ulgiauﬁln

Iﬁr%hfdté‘rtdrwﬂ 18bin§Fo@ber.Pr esent) The i ght and heavy
ain varla% l e regions of the antibodies described

her ei nIrcadditien todkglantipody shain genas ahd tr¢guilaémtShqlmp¢s@ ﬂwy

nes ny ant i nserti gle t.he
Eh 2L Bnf SPedRsh S8 Aot B ek BRAl dcbhbhoes, such as
CRARERRE 11 tedul M epBEion of BRSERWr in hedicosS(e@f, dridens of replication)
desired i sotype such that the VH segnent is

ok selqoiablg/mprkek senes.o The, &elmblgégﬂﬁmge@% fagjlitatpssefggtion of host
I I k t

{330k 18 g BROER B PREGRL 21 ol BRVRR 300,216

adl 684,665 a5 ) 79,018 atldgoktsl ramt). @opemﬁple,rtypmmpthecsalectable

30 encode a Si gnal peptide that fa |I|i1at es secretion
oMmagleE Sehf m&wreéw&anﬁe fo e shAsts @2l hysrppyclrimghgirexate, on

CHALR B Ao Iptﬁe gleﬁﬁ&‘aﬁjag'b%l? 'Itll?)ﬁucyeﬂc tP‘i’f1 feitt el diable hldBier genes

si gnal pepti e I'S frane e am no
t mchida tise dihyddofolatntrédnotiye GPIAFR) gmee(for'ﬂse irsdlgindlost cells with

pgl%%ﬂo(tjr%xate selection/amplification) and the neo gene (for G418 selection).

For expression of the light and heavy chains, the expression vector(s) encoding
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 commonly 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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non-i nmunogl obulin protein). In addition to the

anti body chain genes, the reconbi nant expression

VERCHIS SrafdfectiddGnlitERtd on carry regul atory sequences

that control the expression of the antibody 5 chain

genes Pmeferedosimmelidn hokheellsdomexprasgng dhoregombigaatirmgbodies of the
IS intend

S Al PrlReL g B SR B s B RAGERS BB Cr0 cns,
Rl YA P AuBind THAGA] @Da6)18hc. a@it. MRhd IR USA 77:4216-4220, used

transcription or translation of the antiboﬂ% chai n
geitle s DISIR Keleetalla mzarkerye. ge gudsscabedinR . deKeninpagndfo . Sharp

e I [ : Expr essi chnol o

SRR Fe Sl B8R0 SRR TRIEk e g 1
GAridA20Tor usé wih NE0 nyblenapelle @hathetprefericd @gpresdion sebm is the
in the art that the design of the ex55e33|on vect or

h t
| 38 26y AxpresETSupiETT iR i B A0GHP SEQSHUESS ag BP 338,841

i T R S B e S

desmhedian abe.celliled atibedies egyradueey by egiivaigethe host cells for a

manmmal i an hosy, .cell expression .inclyde viral. elenent

e g e olp S foroxproeien af Sebbadiin i fos ces or, more

: @%T@éﬂéﬁ”se%ﬁbﬁ of HeGhHtiBSIyLRIoORhOBREEE SheBNH B wRItHANCRIsB cells are
erived from cytonegal ovirus ( , Siman Virus 40

(8viD) Amibedms canbe recevaged fromghe ddhwe imedsmmuging stasdaed protein

promot er (AdMLP)) and polyoma. Alternatively,

d@ﬁ&%?ﬁ?nﬁggg%ﬁtory sequences nmay be used, such as the

ubi quitin pronoter or (3-globin pronoter.. In

addition to the antibody chain genes and regul atory
sequenBearmapeiicalnCempesiiingant expr essi on vectors of

equenibe nt expres or s o
seauenticbopRRa Ry TR FERVHERTra R PR B %l

a&dutisal(@ntposition] @nfniag onept 4 eahbiamion @timanized monoclonal
sel ect abl e marker. genes.  The sel ectabl e narker %_e

f aptiboies: rgny gersbinding rortianégithereed phthe presenipee lpggfonnulated
BB A <5l R Sl el i nctce

abne) or Famisnaiopl o, (e.ky pive at yre diffemnt)duhainized 2htimatidserf the
gene confers resistance to drugs, such as (418,
hYPSRfci n or nethotrexate, on a host cell into which

the veg! Y Hasoda8eR, f'h@tilgxgﬂgﬁﬁergvﬁegfa%&%uﬁg lcgﬁiggstﬂi@n comprising

mar ker genes 1 nclude t rof ol ate reducta
( Deirpingeoreof fironamizsd anti-ITNAR-1 hotibodied Whichibind to different epitopes

met hotre selection/anplification) and the neo gene
(oo TRV ER Ca s copprmspbFEauRilies iz, ne s pRg MG
h&ﬁﬂ%os?thﬁi. rtheRRo@ XPhEASII L MEBLOY bSthe BREAHbNEN BB onjugated to
t he heavy and light chains is transfected into a host

cetlierappuiie agrtbrstich exhivxgueryadivibel, {aforsps imgrupeceriugaieor can be
Hﬁg@gttic} f03t Bk kit HaP i BORNT B e LOGHBRGr RrulhsEeific)

molecule. In another embodiment, the therapeutic composition comprises one or a

t

%
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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preci pitation, DEAE 26 WD 2004/ 094473
PCT/ US2004/ 012649 dextran transfection and the |ike.

Pfh%faﬁg ol id¥RIae d &Rﬁ)‘h of @rLé ep?egeﬁf inSSRIRSHHIT 15%’? one other

reconbi nant antlb les of t I nvention inc
Chherspge Hanster Ovary (CHO cells) (including dhfr- CHO

cells, , descrihbed,iin Ul aub_and Pr oc.

a1 A IS R0 R hec RS BSor ol Gy Jaies ieng all
sgieska Rl pernkaedia Sodtin samﬂﬁa@ﬁamd ahﬂﬁﬁigapa cKRULHBRic and
and P. 'A. Sharp (1982 Biol. 159:60 NSO

ng?@bmmnéiélab@g %Sc@d the hh@itthQfe @éWlQlOgICﬁllY COmPatlble Preferably,

rticul A Wit h NS el
o fafle B e B by e B oo BBl pinal or
&piﬂﬁﬁiaﬁ hdiaindstion e. @Do?iﬁ{]éb%)ﬁ%r 62188, Mép3Adiap én R route of
338, 841. . Wien reconbi nant expression vectors encodin

apdministptio fhe active coRPewRl éed antihadys bisprsrieandnultsageific
Cﬁlo!e%ulet Fﬁy?@%b!&@&l s m@tf oqﬁlblt%@td[hg %5 #‘%L%}lﬂri% A ath%\il:\i’on of acids

host™ cel eriod t'r e su
f ared @kmmﬁab@ndﬁlmb dlantaybmzbywata thdwnipeshdcel | s or,

cul ur B RESTERFYir AR P PPRE SUS <lea 1 & alf it o desired
POIdIRAM 6113 G166 AEANBHBEuII A A8 nbtinipdf CanfRillRed

using standard protein purification net
Poactaoiagees] effedts G@ﬁp@lBﬂl‘gﬁ’;§ Mn eanlo 19817) hdheon, Sdihe:1-19).

Db ales b R A EOBEY b oS FERR 3B afiifbrigafts. Acid addition

%I@'lﬁ@ﬁdéi’tﬁogg demviea FoALAb®NE flopgkmic acidy kRPHs@SdrdRhloric, nitric,
anti gen-bi nding portion(s) thereof, of f he present

i Phasphorig sulfigianhly drodrpnzig, h}@g@pﬁl@; ph,qsplnprgus and the like, as well as
pﬁgmr%%?o% I 8 onl)é agrd% gﬁ%hg%oaﬁlﬁgﬁcgrhg% a?H%tl]ca(f‘b '{&gé 8&(1 %enyl—

n’ﬁﬂ)@tlﬁ!ﬂtédf Ak idig adidyyhndroed akahdib aciig r@hatidwids, aliphatic and
i nvention. I.n aogne enbodinent, the. invention rOV|des a

t romege selfenie asigs and the ke o Base additipn salte Bieids élacrss ﬁe@?ed from

AR aplds SRS, btk Bk, BB o

cwaﬁ lag frent @onyosdc brganic ansinesy s@h, asdgNadjpeazylethelehédiahine, N-

" Rois ' ﬁ%%g%F tf@%ﬁ?%}égﬁé i 1 'Zelgrlgm ' &ygeynagléwene procaine

Sé‘t‘&f‘th@%ké‘ toxin or radiolabel, to forman
i mrunoconj ugate or can be linked to one or nore
add|t|Anahqmnﬁmb@dﬂﬁaxbﬁmfmwmﬂamhmame@dﬁmmmgmdbyavadayof

fhgagg{?' 4 %L%ggtlr %Sm %Qf{?%p?eg;o hdgwret%g?l%glieg%lq}shn,ttﬂg route and/or

mode of administration will vary depending upon the desired resuits. The active

compounds can be prepared with carriers that will protect the compound against rapid
release, such as a controlled release formulation, including implants, transdermal
patches, and microencapsulated delivery systems. Biodegradable, biocompatible
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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be adm nistered in conbination therapy, i. e.,
conbi ned with other agents. For exanple, the
0440
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ok et o ripstels e forgsale: BROsigs. g p difen

q@mnﬁih&lutlammcé;ﬁalge dilhnté Rickelk sflheQindiagietsis ®@QJfer solutions.

Depending on_the route of admnistration, the active

doirpemeg In¢lude Watamn-%@ywatﬂr%mﬂéwaﬁ as Yell s sprsentipral
[ to protect the

@O%gunﬁ(%%ét?% ac |on o'%lm 2J1173‘127nd ot her natural
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a
t SOl [c;btnrs gg Iﬁfc%g#gﬁg? ; ggte g@@éfe%9% rﬂgeﬂp-laefn’ gra gl’i‘ts %}qﬁéhﬁfééutlcally active
(sh%tm)lcea is Bivewmin te art. Eﬁcept ir3pfar aEmw@n&mtu:fnalsnuc&la or agent is

salts %g d(g aci %I addi ti on sal E fg addi t

SiAFprapatikly With i 3918 R camPud; ¥sq 8’1"'8 L5 aémd‘é? {Fé ompositions
f Sl Reho & cbﬁ‘t‘éﬁ@{ﬁﬁé& Spipfnen$dtG Actie dOMPoRRM Giafso be
nitric, phosphoric, sulfuric, hydrobromc,
myidmnppmmddntorth@s@hp‘mtl@nsand the like, as well as from

i car bbigrTang srpasei iy Pos i nlh RRE ek Aer te

aédrdfionB B haNfastukadl storagé. dBhe @NYPYDBItoE cak béSormulated as a

aliphatic and aromatic sulfonic acids and the |ike.

Beedeticagmieroemulsians Bpesesicupieotheisderad irycteresiigthlot high drug

aéo‘ﬁ%gﬁt&%oﬁaﬁhp ofFEtePhty b Sy R o BidhtBbn BUARSS bltfhining, for
I'im™— cal cium and T fro

¢, Svaddrgethin®] grelys g for eahplasglycerol, propylene glycol, and liquid
- di ben | et hy| %%I am ne, N net hyl
F

le@@tb % ?Rﬂl and g) apg g%lﬁglfq:dplgmrﬁ% ereo ﬂee proper fluidity can
0
LR RS S0 Ml PR icnnc
vaff thergquirtd Aarticketsweds thecase of dnspehsioa ahd bythewisk Iof b factants. In
pr eci at ed the_.s rtls the route a
TR Grech il b MERaHe ta T COaI R AR SEHRP Frea,

gﬁﬁkﬁ@&ﬂ@ﬁi&h% mahffolB&drbi 6!, oCRRMAY BiSriGah 1hE cOMBOR G
arriers that wil profect the conpound agal nst

r Bywilehged 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.

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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bi oconpati bl e 30 polynmers can be used, such as
et hyl ene vinyl acetate, polyanhydrides, polyglycolic

SEh FRLRERT, o RGBS Mo RO HACHE s o
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Rh&Mp&tticiresHoh&HC Fov @lanfile, aldigle¥sliphRy bt hemdtsmrdNgbveral divided
may be administered to a subject in an approprjate
6195?5 apy be admaysiersd ever| tmé%@,lbtﬂ?ﬁ dosegpaybegypropawionally reduced or
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V@l&/&lﬁtagébue itd fdrmum efreiehal ecrmlbcssutm naéosagé hmaﬁorm for ease of
conventi onal Posomes (Strebgn et al
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I
purgpemidinonpeietstneined qua‘.rmqtsecﬁ ahilve cormpdund catemladed to produce the

dj spe The _use of suc and
el Bty TP oLt oo e e B e At g gorir. The
a@%mﬁ r tHeRk A 1t BhMs 6OMRY %Nehﬁ&@hreﬂﬁ(ﬁht@d B%r aﬁ«ﬂlﬁﬁ&ctly

I nconpatible wth the active conmpound, use thereof

i depehdenp hH (Ddbeuwnifeathacasipstics ¢idhe aqtyesompennd andiheiperticular

aﬁﬁgéggt K %&é@ﬂo&a?ﬁ%ﬁ FARD it Al G 8 s

GuePAPAivE icOmMPotinPios ed tycabisdt olf eersltBitylig itividuals.
st abI e unger the conditions of manufacture and

st or agExarrmi@s elrhsosrecnbeallysaeceialle aptigradands igglugde: (1) water soluble

sl U hers: .
SOl TS AL e RSl S50 o
Clﬂéfabﬁﬁlfﬁ@,%o&ﬁnﬁswﬁﬂe\aﬁﬁ thed[ked (D pérsiludie amdmﬁnnts such as ascorbyl

cont ai n| n for exanple,

eth oy
byl e hydroxypgisgie éﬁ‘“ﬁ@ %}Shat ﬂwgrqxf/w o BHA, 1ecithin,
t n
ﬁ}lﬁj ?gl Sllat?ehgl g &:8{%1% é@f; rgrcl)% glr%l I(g?ﬁfég% %{)gﬂigeagents, such as
NEitrivt id) Mylérmmaaumﬂptreaceby atid éED? &) pforlitad dattamyaddiqihosphoric
as IeC|th|f§%by t he mai ntenance of the required
piidiaidhelibe. i n the case of dispersion and by the use

of surfgchaMesapelific rnpEitiorka®eBulatibndfthe PRsent 1nvent10n include
preferable to i nclude isotonic agents, for exa

sthgse suitabledbyerak ahsil.gopigal{inetudiegbiccsl and seblinguel), reétal vaginal
58 dd/&%‘%é‘mé’r%f dd?nm%tr%t?oen Cﬂ@f&%{lﬁlaﬁons may conveniently be presented in

unit dosage form and may be prepared by any methods known in the art of pharmacy.
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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nonostearate salts and gelatin. 30 Sterile injectable

sol utions can be prepared by incorporating the active
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PlisehBY b thj e@ﬁdﬁpaﬁd @tluges pathaht 1anitaion, WaeeHbud) tirfgussithr,
freeze- dryin Iyophlllzatlon) that yield a powder of

t intragitarial dirafhpead intracapyulas, Whporhial iflt’é?ﬁ%ﬂdla& Hasdergal,

1f t I
t]ﬁ%&?ﬁ%’t&% tfa%@r?célgiﬁlﬁ%ﬁ#gﬁltgjrlée’oug ds%hgv%tﬁ;aliétr 1hﬁ5£'ﬂc1§%l ?%Bc%ﬂsular
oguibbrdhnad éSintregpinad spidhsd agé ugra,steanal firkj ea‘tﬁmemtl inefusion.

;gfnpgré%ee)gqrggﬁggég g%@;s{%ﬁ% olr 31%;2%&1%%3{/ c%\'@posmons of the invention
aﬂ@lﬁﬂra%teﬁ&%ﬁ ﬁécﬂﬁr@ bnd Pt ?%néﬁ? B2eferred modes of delivery
proportiona uced or 1ncfeased as indicated by
t:irengnjgelnmuﬂslmfustome therapeutic situation. It i s

CoPeC! Bty PALEBL BS9SRI N

amh@ bﬁérﬁﬁtbét&{ba%p&itfo% Bfifh)é ifenflos afudeRRRAYEhERI1! polyols
formas used herein refers to hysically discrete

uishelsasglyeasdl, aropytane giyeol @ghfg@ay engglxchb asd ﬂ}eeldteé, ang spigable

b8 e AR OE T BB R bl st

t &Bylanestt Propef faidity Ba@B@m@irﬁdlhw o dxmb e by Euise @ coating
pharmaceutical carrier. The 15 specification for the

deagtegialsusiioh as decithing by ﬁhﬁemmﬁ%mqeaf the wquired parkele ize dnthe case of
d nelend Ak, khe uni que characteristics
o#hsﬁ#loésétaﬁ@@iorrpm?(ri:gundm‘ﬂ"1e particul ar therapeutic

ef f ect Thesclenpokitionemay alsd citpintadpiviantyistelt asgsservatives, wetting

i nher ent # n.the art of . conpoundi ng _such. an active

cegpb RUISHYME AgoRis @ad AisRPSIE ageHs Preyprtipn; gf presence of
| Y gﬁg@g %@? 8 e?%oﬂﬂ m&aﬁa& oL:é’dLﬁ‘@sC SiirAbng by the

ant 1 oxi ter solub
ambluswndzafrvaﬂpussmibaasndsmd abmﬁngailagmts,yfgt @tample paraben,

E{?Pf’ PEeHOZ fﬁr.?}cgtt 2R El‘g lg‘i‘?d ii‘[ q?gy p sQ ge d¢(3s215able to include

0f bfoaa@ he, fithia9%i 884 ssdinsUdiorte, ARCHE MKk intd M6 tions. In
P A Rl a0 Shelad Sy, B B nt0 M Uokifions.

hydihiaony podlongast e(bsprp}lon p’é&lptunj p¢1‘,able ph@mﬂce@mal @m@ may be brought
Cﬁlgqu]lgp;/ ﬂbeaﬁﬁlglﬁltog of gg%ﬁst ng; 1 c(,il ﬁ;yl ? {1 Or? sur(T:E as alumlnum monostearate

eiiygetiadi am ne tetraacetic acid (EDTA), sorbitol,

tartaric acid, phosphoric
When the compounds of the present invention are administered as

ch i may be employed

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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25 acid, and the like. For the therapeutic
conpositions, fornulations of the present invention

w0 p@kieia73 t hose suitable for oral, nasal, topiPR@l/US2004/012649
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(i ncludi ng buccal and sublingual), rectal, vaginal

and/ or parenteral administration. The fornul ati ons may
CONYEDORYbE ¥ctRe iREESHRALRSomBinatbh WitHASHE AR A bl
be prepa?ed cby an%;/@rreﬁlogfghkﬁlgvm in the art og}' deacU&%a ©
pteameracy. 30 The anount of active ingredient which can

be conpined with. a carrier .material .t roduce a

o ngt cREEaR drdprai of Sl Rt fE Ao Rgutts of the present
SkhRER{oh, RBidhGniy Bahed in aRGitabldeyd@aed Fs, ahd/BPaR phhrmaceutical
adm ni stration. The anmpbunt of active ingredient which

cemmpnsitions pb theddespnt Wventioas atedprnnitied (e PhampeodiseBy acceptable

AR5 B9 SR B e TR B s Bt 8P b o R
conpositivahdoshgelevels of urastive ngfydtmedinithe phdr@@teutical

Generally, qut of one hundred per, cent, this anount
VFQMPasEifgs of eTetsatinventvn mer bewsied ss 2a fopftain an amount of the

nécﬂf% Yx%%hc%l&&v?l’ﬁ%ﬁ E‘rgffegfiv%t ai.c Vé fi B&giir&f‘ﬁlerﬁ?’éﬁfc%g%gﬁe fora

from a er cent to about er ce
ppatiaradypayieht, compbstion, hng erode efibdrhmistation, withque beiag dxic to the

5 The rases "parenteral .adm nistration" and .
"R hi St teﬁﬁéﬁ%@e&ﬁwﬂ%ﬁ cnddpgn arVélrlsﬁerthélawc?hnetw
"RURss RAbAdE At atdaty GhOpHEEukRMmPRRtBhabT BB ‘ﬂlrésgﬁt' ififdntion

f
adm nistration, wusually by injection, and includes,
wemplowied, loir Hict esteromalt ar amidestbersos the notteanfiadpuistration, the time of

intraarter.i i ntrat hecal ,..i ntracapsul ar .

b o he okt b EraR T tieH SaER Hapotnd being cmployed, the

| MlrbBREHT the 'ﬁ@é‘ﬂmen&,&ﬁlﬁb&@b&ﬂﬁpouﬁ&@&i&@ﬁﬁ@t@ﬁﬂs used in combination
subcuticular, intraarticular, subcapsular, 10

swithitkapasbewar qomnosiions amployped. diug age. 8ard Wierght.xonditinn) general
iniectiaon . i UsSi [ . of 11

B 8 BBl et et Rl offoF BEIG P EhEHERP-Snd e fygiers wel known
| i@ tedital &t | ntravenously, intranuscul arly and
intraperitoneally. Preferred nodes of delivery ar

. ( ! . de e. b .
i nj ect PARYBISEN AIVEETBAtanEIRA dingry skifl inibp artean swddy fetermine
a r . .
+ Tl R0 R0 A b B IR TR i o Fedlted. For
i excamypde thepleysiciat dravetdrinapah yalld staftsiosds afshgtongruntls of the

propyl ene gl ycol, . po] yet hyl .ene gl ycal, d the like .
CRetian spReyedm b Epedieri Eecotnbgdonef EVeh ISrergtiethat required
af BHEMS afhibve BRULERERPLRICURRNUNR BRI indtisb %dgbrsdosage until

ethyl oleate. Proper fluidity can be maintained, .
ettedebiesd dffect Isachsredf Incgsactiah g suitabile diilt dose ofie lsompositions of the

[ ecithin,. he mai nt enance of the. reguired rticgle..
TS Vit beCadit o E RS R bad RBich SRl e ot teGtive to
Spfollaéd Ahefap el sffect OBRESAH dfRRGVOBYsc Wil QefiéallRdBpend upon the
adj uvants such as g[)reservatlves, wetting agents,

efngtoss describedhghoves Ldp aradereqddhali adginigieation be ipiraxesaws, on

ofntlpaﬁ%gcequr,e in%faperitoneal, or subcutaneous, preferably administered proximal to the
site of the target. If desired, the effective daily dose of a therapeutic compositions may
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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m croorgani sms may be ensured both by sterilization
procedures, supra, and by the inclusion of various
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par aben, 25 chl orobutanol, phenol sorbic acid, and the
like. It may also be desirable to include isotonic

agent he? ti€ Bomt gﬁﬁg‘ns c%ﬁ b gglhﬁﬁét%ﬂ %ﬁh rﬁ&ﬂczﬂ RRvick&Enown in
into t np03|t ons. t1on, prol onged

aths artpf Dncvcamplda he alpmfenechhhbochimanmd@mapeuac ccbmpmnrmyof the

be brou out. by the inclusiop of. agents whi

By Sy a8 pp A DI W SRl NGB drEpioh dffiee, such as
0@k AbviBes BRINRR T NS MaRmPRIR 05393 1d308,388 85€18,312 335 5,064,413;
invention are adm ni stered as pharnaceutlcals

f
eég%ipB@ the/ MR her @ﬁ%ﬁﬁmlli@m;tlmf \ft@hkwrglm@ﬁntamhewdules

phar maceut.i cal npg r
e‘&?&ﬁ% |Hétheé)r?§fmt 1nv%10§1¢m(1ﬁ§? § ; }r?taﬁbﬁ? "y Z?égnéi%whlc% discloses an
PRAARSAS F3crBGR DA b2 ﬁéﬁensﬁlglmédicﬁﬁ??@at alongsliedaate;
%%edlent in conmbination wth a pharnmaceutically

petsnt No. £456:1%h whigydipdesss g ﬂaﬂraneﬁac deyieefasfadministering
?‘8@&@%&& {h?&{lﬁ%nth% glxl.lﬁcﬁ%d ’Pafeﬁ & OWW%%’S é&m]fl ht (E?cd@gegﬁgﬂédlcatlon

i'nven use I'n’a sui't
f eifusionapuaifor tdhbveﬁh@rmaheaﬂion@ah plecize igpfasioh lra:ta,sU f Phteat

present invention, are for %ed into
(]

pNan%%% sdnghydiseleses e ypyiable dowagplaniabig infysion apparatus for
COINYRRG od}ﬁé @tf SkPQdé\ﬁt rg@ A 95®60%nikididc1dsBs d\&smotic drug
ctu osage

art. evel he active ingredients in

tdl‘fmvpi'}asyn’@nehavnmmultndmnﬂmr toopatoénts; faad pr.8skatent No. 4,475,196,
ri d .as to obt amount of .

 HBEB 4IPS S & GGy 8t s Dhebe Feref et iparated herein

therddgehdee %hﬁ%tﬁa%t:h fmp1BSR Oc[b‘h@elfyc?sryst@m% Oaridahbdifled 86 known to
patient, conpodsition, and node of "adm ni stration,

vihoboshillgskinthe atbxi c to t he patient. The sel ect ed
dosag e{,ploc%\l{tﬁglt e\:M gc;dﬁrgglﬁgﬂge H% cf/ I%r ctlgna? 1éntlbodles off tl%ehlnventlon

pharma rs |nc |ng e actrvit

Pédnt BeCfdtafilafd NP edulré pxrm‘pelodlsﬁqbeum msent Homegmbhplnthe blood-brain
enpl oyed, or the ester, salt or am de thereof, the

r bartier GYERkmrchidss many Brghly kyirenphilic eampoyds-ni @ ERHNS t%wt the
o MR KR! 0 i¥enif o8B e BEERLr SRTRAY M

dfou@silateh) frenacpleaitdlimysomes. eForahathodsed nilamumnhmgdtpioemmes, see,

l“@fghnté?ra‘%q%%é B START O st il S 37054 Y T b chpmay miay comprise
&%oﬂ%'rﬁ 06 Which 91% é@ﬁ%ﬁ@éﬁ/ trQﬁépBﬂe& ﬁﬁ@%?ééh ficBMls bl bfans, thus

factors novvn nedi cal arts physi ci an

oenhastetar geted dmg Idal\wemg (we,d.aV WV Henhdle (1989né Glin Péarmacol.
ete 20 and Cr the, e ctive

[ SRaRDY ah ATy iR s RO P i 3G Bleth PERRHT ! £ U Patent

ex 318086 td Déw RPYS); ﬁiaﬁﬁosqaes\(@h%&mw AN (P88 Bishdmt Biophys. Res.

doses of the conpounds of
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

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; L.J. Fidler (1994)

Immunomethods 4:273. In one embodiment of the invention, the therapeutic compounds
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i nvention enployed in the pharmaceutical conposition
at levels lower than that required in order to

w@eiiteya73 he desired therapeutic effect and gredrakio94/012649
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i ncrease the dosage until the desired effect is

achieved. In general, a suitable daily dose of a
CHRORIVELRRSare r&ﬂﬁt i 1EPESGESD i Winddre PR AGA enfiBiAbNt, th

of tﬁe corrpoaurn ’ aﬁ(ﬁl sﬂ%é)ﬁe ovvtlest doglg effeectlve t% ©

dippdomes sctude raap:gatnmg:mefet}edm a 1808 preferred ¢rokadimentd dwetherapeutic

isir Rt e Rl are iered d oGP B D geleSed ste. The

| dHniOERIMAUSust bE Al fRBUES &h 18t thdt Rhdyaeih ARG adxistO Tt must be stable
subcut aneous, preferably adm nistered proximal to the

surtd@r e conditiony efemanufactarssing sipragerpad anyst be pigactyed pgainst the

c OtFand gl?@}%%%oﬁ Q)? %ﬁr%?%%qﬁ&% ﬁéhoﬁ a%gd % 1.

mnrs OUF Ive,

S ub-d OAe'ﬂleaﬁijéuﬂd:eﬂltyfﬁfﬁdtlmagé"qiryferaaly 1ahmits kel labkb gical activity of
i nterval s_throughout the /y optional ]y, %E uni t
P

dbrsegentesiorans byt leastiabopi20% quaeprefergly by #deasbehnit 467, even
t 0
p@§¥f’2¢f§%?@q¥ bPAEBE: Aot G0V o gﬁmhﬁegﬁl%%r@dw B at IehstiaBout 80%
M&&ttllvad:@unﬁre:aﬁd s‘ubfen’lsl dihee ahbility of’mcrﬂnpoumd)to iBizbithe biological
2004/094473 S2004/ 012649 her a eut | C
AN of T et e 4ioR S Bred it FELACodF! S g as those
k&@%édﬁn&ﬂ@E%ﬁ led 6 otREABUE sydt&nﬁklﬂfvﬁ{ i%rtfl@% that are predictive of
enbodi nent, a 't erapeutlc conposi tion of
i effieatyi iomuomn coaditiond sssediatedwithi abhrraltrTe'edﬂ mt@i@on activity.
ode nj ection . device,..such vices .
R OEPETY, hiora e B8 S qvabated K ikaing the avility
So13hé codpourl t88AniYit Hie ﬁolﬁbﬁﬁéﬂaoﬁgﬁy oft T Be#ferés. Such inhibition
4, 596, 55 Exanpl es of well-known inplants and nodul es
uesarhel determines usingsaniirg assayknen t dhq Halled prastitioger mrcluding but
ot lm’uf' tbeélge z‘n vmf]o 8& § & LHE?e%Sin%IQe EJ(J fi‘%e“?‘a eutlcally effective
ﬁ?cro I'nfusi on punp FOr I'Spensi ng ne |cat A

cghburalolf adherraieahc bblﬁpoﬁﬁt @n tiniibit T@péBﬁltélr&#on mdftiv@ﬂy such that the
di scl oses a therapeutic device for admnistering

noaRiamns of o ﬁrssaﬁgwr@rﬁer%evz mediatpdsat Jeagt énparkyy abelzaﬁt Iypsl
\gﬂ]'te(fPEr&i %}Sir&%gﬁ‘- & aPBALL ald Metiotded. "SR AStaBUTRd fd%rorders include

el'iveri cation”at a precise infusion rate;
Patteimimige d1dea4éls7 tra@yplaniviejedtiod iaad IGdéIéB Oneaf Dachhmryfskﬂl/\m the art
i mpl ant a fUSLon aratu uous_ dr e
PPl o iepRig ok mo s Sared 98 sHlh el RFREF Gulets size, the

AR s, R AR it i

dwknmmwasommﬂmﬁﬂbtlc drug del i very systen1 These

atents, are i ncorpor her e nce. Many .. .
Peher ShShCmaTSHrEha bR o b stthe'oKleft b LR Rbgtion is
KaQWerdo®s by §e8@eS ki Addeor 0 Water, Bletcarrd? cB€bé ah Botonic buffered
enbodi nent's, the hunmani zed nmonocl onal anti bodi es of

t Wém«e solstiongthanehmobyel (for eamnle Elycsralprapdensy glyeel, and liquid

thg %%ycl‘,ch%l*dvtg% EE%H ﬁ:{%h\%ymn%&ﬂgr o [gf Elgl%bgr fluidity can be

Cﬁ’lﬁﬁﬁ&iﬁé&‘; forlexagiptd) be ubdraf cdaﬁﬁg such as lecithin, by maintenance of required

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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20 therapeutic conmpounds of the invention cross the
BBB (if desired), they can be fornulated, for
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| i posones, see, e.g., US. Patents 4,522,811,
5,374,548; and 5,399,331. The |iposones may conprise
. nﬁcﬁﬁler&}rﬁaogﬁoﬁ a%sbevmb tgﬁ&t llﬁaﬁﬂﬁﬂg I].ﬁ/thterc%ﬂl?)Bé)l%i&g gn agent
i'm 6 Speci Il ¢ cer s or  organs, ance targete
dﬂmgadﬂhmyaﬁmqﬁﬁﬁﬁﬁmex@npmVﬂmmuﬁanmwﬁoﬁ&ﬁﬁebrgdaﬁﬁin

25 29:685). Exemp targeting npieties

Ph
i ni{ ﬁ%ﬁ% fherastiye cwmwl g %1@@ %ﬁr@tec o), a5 deggfibedpabove, the
R T i b

&mﬂnhhbk&ﬂﬂﬂ@c@ﬁeBloenan et al. (1995) FEBSLett
357:140; M  Owais et al. (1995) Antim crob. Agents
Chenot her. 39:180); surfactant protein A receptor

( Bri scoges@hd ethbédsdFMe MREntbnPhysi ol . 1233: 134),
di fferent species of which may 30 conprise the

f or mul Buinemigedmonpdonal veidFSAR-1 arlihodids and rdateponent s

(‘%@?ﬂ? | VCY)%{H efjes @n?%?ﬂm%ggjné 8%@3 ;;rgssgg %{Vgli)thegthave a variety of in

Kfe‘trB ahewi vzvb/kliagnb@iélﬁlﬁd feRach B0 HilifrdsBIloe bkamé,GhdsdInolecules can
J.J. Killion; I.J. Fidler (1994) | munonethods 4:273.

1be Wn@tﬁ@@mwﬁﬁ inpgulup eigh ireYitrp oF ex vive. YisrabiEelyi they can be

Pa%ﬁﬁ{é&géd t%?’a é{ﬁ)e% il Q% ?j‘%g’to%{ é;l?’gx%gf" épcﬂlg%%ge a@&ﬁét?%f disorders

invention are ONEeS; in a nore

piheyiec Q@eénﬂﬁeﬁbmmﬂayshhele IAspxssd)hBSm thel terahe "smbject" is intended to

targeting noiety. In a nost p red enbodi nent,,

tlﬁ@ltuéﬁéa&» I&Hna@oqlpeawala@n%am%fs 450 @naéﬁmwis[l&f the

ti}ﬁvélﬁibohﬁsi i:l ﬁqu Rtebitd Qgsmaﬁﬁna% b nahﬁlanmmﬁeﬁ 4sHdnhuman

must be I to the extenf that easy syringability

eprimatss, sheepydsg, dow, s]makﬂns, @nphmbiens, répgilespnidi t i ons of

manuf ure. and stora nmust be served I nst

The" cLh SHURAY CRGSRRTBIP dre T CHBG GARF SRt DyRR Begdient of

bﬁﬁ&%ﬁhﬁleadlgeagé‘sn Slich 28 syété}ﬁfcq{ijﬁ}étdrﬁ%ﬁ]ﬁto%sf G \&ﬁﬂammatory bowel
dosage" prefer ably inhibits t b1 ol ogi cal i Vit

T(il@?i% (EE:H ;éngluding §r@13n aiDiseasps Uleerasive Codigis an@C@hac s %mease)
0/
gllrngq, (i eéd%'ég djaaliaeéeg glzééht%so@ﬂé)l\éb d r%v Jnatp{crf rﬁm’us éRA)

PrafiRiabley tHyantibodeashpoahious oﬁﬂl%lﬂ-&bntlﬁh 3k M@uded for inhibiting or
untreated subjects. The ability of a conmpound t

i PrRVEntingttrasype raigrieen or ipdhg wwelﬁfof %Vqrsqsﬁioé’f disgage (GVHD).
b
Chose. USRI Sty BihaBitihs TR B RLI8 ket adifhatory bowel

sdiséaperarekdvovvibadrin dbiail aun thetcbadwrredel. Sr paleittabpkicatibn entitled
efficacy.in hyman conditigns ass ted mnth ab rrant,
TypRpos igrsrend MrihesIpy e herpy & FflAVENGTY Bevel Discase” having

PORP LN 195, dd/ 35 Fildd O %E?rﬂ 2Ber @y kA Bek Qbtents of which are
exam ning the ability 15 he corfpound to in | Di 1
t duprézishl ingorpatateidterain by referelfiggpe | i nterferons. Such

R ST TR At e -
| z!ts%él@l@d At H8rabButitiusk & AHS¥er Semeslk,RehpoitibAof the invention can

Exanpl es. A therapeutically effective
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 known 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.
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amount of a therapeutic conmpound can inhibit Type |
interferon activity such that the synptons of a
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aberrant Type | 20 interferon expression or activity,

are ameliorated. Such diseases and disorders include

aut of A, AEEAIRR .1 AiBRSRE BNMheRIRRbh Ao b RYbMiministered
One of ordinary s in the art would be able to
dzeiﬁleotﬂ:bmiéempelhtlcaag@umtas dosesibed arovsuch factors as the

subj e si.ze, .the t

Syt ireerE AT MR r e PP LT PO 3¢ Gipigtrffon, such as
agohfcEibéPin REnBeIRG BHmARuilHe SeRARRSMate Publidhind€o., Easton,
sterile and fluid to the extent that the conposi tion

iBa., 1980 Viesr Gl erwr@pns prgvain [frennel8l t o4 of aedive ingredients.

g@ﬁ%‘ﬂg for g}?ﬁ Igt/%rgfiu{% g&w nfﬂniul"gfa{eg )ra/ng(g Fho %{se rﬁ? dﬂg'hcysttwé) thd

ah¥e utlcélﬁfé provided in, B exeinbRy Skihest @l. Y6 Sl PataNé $,067,313; Shih et
ke and suitable m xtures thereof. Proper flurdrty

edn el Geaeeridi $d 1939 capenipecongyonfx ewged Lt JergNo-
SRR 2, B Wi earR X AR HIRNGE sOfso SRt of which arc
par e ’siZe’I'n the cdse of spérsron an y use
anc&pcmﬁwﬂhyre&mmnnny cases, it is preferable to

i nclude isoto gents xanpl.e,

e
pol yal4sReed 2 ?JVc?n ?%é’“ﬁ%ﬂﬁ?ﬁ Qfﬁheramr aé%rﬂtﬁnrzgﬁ antihedycogmesitions
f
R S ST e SR SE AT Bkt
cthampaiticalby sffectivelmendunt Wgénmbibaion df\aniantibedyi gegnpiasitiohend a

S ARB RS SO AG SO EE A BF SGBP AP 1 eieprgutically
3&%0’&1@6 A5RAY NTthE SmSUh a’&hﬁrﬁsﬂéfeﬂh@ﬁhﬁi’olo gisaltesishifibad. An agent is

above, the conmpound nmay be oral ly adm ni stered, for
espdmp@glomly Rigarfidan@rif 1tajrmesr@ﬁ@ resultsin a dotegsahlorhamgse @ the

S S0E A0 LEh Scs

rﬁ‘f@tlea' if etairehvats laviigHet pripogiinast thnatintiaispesd dosens tiafintended
the present invention have a variety of in 10 vitr
dpeget thapagaes abihe daeel wan SY%@W&;?@B’M“&“‘EHQHI qfttheequlrﬂg?nt
Q%F ggﬁse nol ecul es can be admnistered to cells
caltur . invitro or ex vivo. Alternatively,
t hey Calie pesermdmennsﬁ rfedhdrdllestatedjbycthe fedlogving exenwilesowhich
to treat, prevent or nose ariety o sor ders
GO G it Dty doptsits ofa e wma 2
?eﬁ&ﬁye Fenk AN L%ﬁ?ﬂl&%cﬂaten't %ﬁlﬁﬁﬁéﬂ%jteﬂ ﬂ]rohélﬁ)'u%'ﬂﬁs application
n and n uman ani mel’s. The term "nonhuman
aﬂrbmﬂ)ISESl}Dfanf[E)ratad heremrityi referéncel udes all vertebrates,
e.g., mammal s and non-mamual s, such as nonhuman
pri mates, sheep, dog, cow, chickens, anphi bi ans,
reptiles, etc. The anti body conpositions of the

i nvention can be used in the treatnent of
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 antibody, 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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aut oi nmune di seases, such as system c | upus
eryt hemat osus (SLE), inflammatory bowel disease (I BD;

wo pkighi4ny Crohn' s Di sease, Ul cerative Coliti SPERUS2004/012649
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Celiac's Disease), 20 insulin dependent diabetes
mellitus (1DDM and rheumatoid arthritis (RA).

F&ohﬁgrma@12wt§aﬂ9}é§%y conposi tions of the
[ ion can be r inhibiting or preventing
t | | egt i ' t.r eat of £t~
ver sudnRSt Wt St Emet SR80 ERPRE bfle oy Otigotex

GARPRSMihipfep 10k ahd el sOVRALERRDINA v ynthddided MR @Wl¥ntech’s
bowel disease are described in detail in the co-0

wned
Uvigrathsa GV A fpplification Kik dhe vpaablomerans dfobe heatyschaing of 64G12

N AR ORI (R TR FERRNRE o o b ARG gone

2008vartihaTEEGCAGAUTRACATACTUATTICATE (SEQIIENE):43) and Reverse:
o T e .

I 1y 1%5;}9& i kG USE in vitro.
orbﬁét}(égxrr%f ) co&ngtggﬁltlélwcgl?}%ng?ﬁ% ?tr%slgent ion can 30 be
t @ EAGASIGGT BGEFoAGATIRG) (SER Iy NO# ) raind tlasNdysninal amino acid

e T AT b F b ARF R TG AT (8 1 Nous,

PrIESRIBALtY Y Bt dhafhs wks @oMEinhed apafing AR Feptide SbHueARY Rom the
dosages al so can be determined withinthe skill 1n

t NeeminusefdheofG12 apehedy ovith the trapdatad grojgin gequeste frpm the cDNA
s%gﬁesct and the particular drug used. 35 WO

208%7°%094473 PCT/ US2004/ 012649 Human anti - | FNAR- 1

anti bodi es of the invention also can be

COoRML B b BF£ibleWksiBndt her therapeutic agents as
descri1 bed above. Preferred are pharnmaceuti cal

preparat i r il i

o oPSCBLbPE RIS RS PO UL By D quences ver
MigdmPodal wih referefice to thaditabyse oBKBbat et 11988 eqidneed ofRbteins of
preparations contain fromOO At tﬁ’&g{?% of active

i meneeqlegiedl Intorashdéd Degpriprd ol Hsalie epdHuBRn SFEHCes, US

C | | :
BB AR OFTel) HESphfinll RS e tap RSy jncomarated by
ateferetdeSandRatlizitgoconipnud&E Asg4t8d aliirinherd twithadther Vidtand Y.L sequences.

SEhe Fhsetogier it sn SRB Nk i T Sepebn & fgfop i sEQ
NQO: . PR zﬁ’gigo aEi'ﬂ%fe&&HﬁE@Jﬁﬁh@tDN‘f fdndoethe®PH and VL domains are

incorporated by reference. As noted above, for
pshopasioLabie I bdoipy, a humani zed anti body conpositions

and a pharmaceutically accept abfﬁlci”i er are
adm nistered to a patient in a apeutically

ef f ect nt. A ¢onbi natd an ant|i bod
omosSERIRREE Ao R GECE o oo sDESCRIETION
s said tolbe adm ni $tSGMGIG a "t her apeut64€dl2 Vu CPR1

n

T (%Y B AV | T |u||u| maaoeccocutTourt y [& ) VAV v ocarrrr i
q
pu

effective amount™ T [the amik vaAmdiss 9 efisv, cor2

hyvai ol L ALK R IS e
Yy St+or-ogttarTy—St g ricant—AT agent 1S

3 NYYPYDAWEDY 64G12 Vi CDR3
4 SASSSINSNHLH 64G12 Vi CDR1
5 RTSILAS 64G12 Vi, CDR2
6 QQGSNIPEFT 64G12 Vi, CDR3
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"physiologically significant” if its presence results
in a detectable change in the physiology of a

w0 e@ipyamy patient. A targeted therapeutic agePCT/US2004/012649
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"therapeutically effective"” if it delivers a higher
proportion of the adm nistered dose to the intended
t ar get ref VY ] .

adm i AR 2R Elef byt Mo sy SRR ABYBRAICE mention sbove
hRihgprasan thﬂhI’th@sttﬂEﬁon sltésuhithelbwneﬂ linsftimatseloclinying heto our
fol l owi.ng exanpl es which should not be construed as
ﬂﬁ?l"fl’ﬁ'é]rlaq P’i‘ﬂr?ﬁ VeqiE- contents of all figures and all

f
rerer r oug out H!S.\‘Eal’?%a%rgﬁ] gt RN SYre @ﬁﬁﬁés%ﬁ'b?@peron

cited t I's appli Ion are expressly

iSub@eqmn‘ademm,zed mntiyodiesfveere nrsated 26t Extzatpgenc®: QuikChange Site-
odu i on of H mani zed Anti bodi es Specific for | FNAR
11°F’ﬁ'?? tageegis the donor CDRs used to prepare the

humani zed anti body 30 was a mnurine nonocl ona

ARt G BRI SR82 hybr | domm col | | ine
Lo PN e e R TPRE AE pagee

rﬂﬁb@ioﬂ@&»mefﬁirﬁaﬁiﬁtﬁdhé l‘uﬁﬂaﬂ I‘gf} Ecftistent feglomk ﬂﬁﬁ&l\dﬁ'b £9’s mammalian
Q agen's A igotex mpre? Kit and the

mwa@@wpct@mdwsﬂg%memd%ﬁ My Qg respesivelynThe Buman

LR, SEM-N ok e e ronee

Qea;@mhs ré&mhﬂihmnfmqlhwﬂiengmfheﬁaom ﬁ@ah ikt RNPEUGOE’ s'@Benton et

%GI ﬁ@gene ] R;é/\ga‘ré? Y éﬁg%@ﬁ TACATTCT C‘ATTCC?F&%})W ogloters to

NCaifithin ﬁgérl &E&HQUILMHOW‘F&H&S éﬂ@faﬁoﬁ‘@?bélfs‘ RPredsihPHigh levels of

primers agai nst the murine kappa gene
(MB%@EGBTGGGAAGATGG) (SEQ | D NO 45) and t he

R B SR sy e it bt

Tdiﬁ 1@ Bhdih ¥ar®¥ing Basﬁmlu@ﬁlg\@&h@@rﬁwqm 6 DSufepERaTd Wore
pepti de sequence fromthe N term nus of the 64Gl2

amlhebt@dﬁ -4ilays pphtetratns&nmramsblthp epfikidiessyeciapndBed vigpretpia A-
Dhﬁé qg ¢ ag‘onstruction of variable re ig ons

FEBRTPReC I eNAORERY of the 64GL2 VH and VL donains t he

CDR s eBuefsRs eiésiond€He)-Ficoishwedelda -t ek frrad et Both heavy and

dat abase of Kabat et al. ("Sequences of Proteins of
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
media. The antibody secreting cells were expanded and antibody was purified from the
culture medium by protein A affinity chromatography as described by Harlow and Lane
(Antibodies: A Laboratory Manual, Cold Spring 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
oligonucleotide site-directed mutagenesis as described by Nakamye et al. (Nucleic 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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20 I mmunol ogi cal Interest” US Departnment of Health and
Human Services, US Governnent Printing Ofice), the
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reference, and utilizing conputer assisted alignnent
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
(BPL20)KGefibdnke HRFGBRYG)VL donmi ns are 25 shown in

VSRS ETO A5 A BBRTCE VSRS RETBQEF S WL ATIF
S S RS O SR s R SN i P N4,

64Gl2 VL CDR3 37 WD 2004/ 094473 PCT/ US2004/ 012649

T rine vari regions were anplified fromthe
t(b%p%t(g’?nm% ?@E&'ﬁ%iﬁ usi ng pri rrenfs with the
MEEOT L ESGUGEVHPEdNHLIEA RVEBHTEFRS VAMEWIUQAPORIGIEWVSAISG

into our manmal i an expressi on vectors. The first

SOGETYNMURSY KGR TEES AL ¥ DRMNSLRAEDSAY K&r&iAde SEQ ID
(k}?z %%igag@ 5 Subsequent dei nmruni zed anti bodi es were
ga ith Stratagene's Qui kChange Site- directed
Mut agenesi s kit. Expression of full-length antibodies
heavy and | i]ﬁht vari abl e regi on sequences

10 Al l
(PR AR(Ganbarki HTPIAE20) subcl oned in-frame with the

I . : : , »
expr g{céggir)lﬁ§gct o?s]?%cgnag. ﬁ(gge%éas}\éﬂ pcgggg %/ )I:ygr o,ﬂKq{ﬂASQSFS
r@VPSRFSGSIGS GTINET LTIMSLE ARD AATBCY CHQSSSLRI(SEQJDENOA9).
was used in place of the endogenous |1gG sequence to
secrete the reconbi nant anti bodi es. Furthernore, the

P. ! . y
S ST AR08k A S AR PATDR s
presidotseios puiposesaifl Mcagasinghemiing affimtyion degrdasag anibodpi d

generati on, of ..cel | ressing high levels of
dﬁ??‘ﬁ@&e%?tyﬁ%‘?m’tsf‘%n@ﬁﬁ?ﬁ efor“gnsf ections, human 293
cel |'s Wefusrkiy! 4 sk 8Eh@HabddunbiBbly hewy¥ind BBEE dhiah¥ariable

chain carrying plasnm ds using Roche's FUGENE 6.,
Segiens atceemnedsuspmprising sequences as follows. The amino acid sequences of

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
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).

Heavy chain sequence H3 was designed by combining the CDRs of 64G12 VH
with a consensus human immunoglobulin heavy chain framework sequence (SEQ ID

NO:10 of Figure 1D).
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were co-transfected with both heavy and |[ight chain
carrying linearized plasmds using Invitrogen's

DRI E: e S, agﬁln?gﬁzlﬁ géé@%%ddesfg%& By Vi @?]@E @%fe64G12 VH

addi ng an romycin B at
gwithnthie hamamsnhinamoglodukmhédvydhais eermlinanP e ﬂrammmrk sequence

e ed and antibody was purified fromthe culture
r@ﬁﬁiﬂ%%@ Elr el £ ni ty chromat ography as
descrifed Qlﬂalﬂ%"eh&éﬁc@ﬂ@ h—%@ desﬁégﬁ'ﬂﬁﬁ't}?esl\/[&%equence Cl% lwénch

Labor at ory Manual pring bor Laboratory,
Sprsitiog 4 HADBB wa, sufbs)tgtutechmth@n@ ehthe followiigamingacids: L, N, E, V,

Arers s ok s B A FRIREN A (R S eved by

30 ol igeRyTheRtsegeenst ve3-di M@H@i{%dwtfﬁﬁﬁms s@@ence in which
descri bed }j Nakanye et al Nucl ei ¢ Acids Res

aBFiiondd LGRS s S@bﬁ@ué%wgmge of tharelioying aping @cs%ﬂ W B, Q. R,
d f
DR Y KODES SR e Bsrd s N0 P IL B oo 1o

f rom tHeaviywimain sgaiienct M Asespuizsipasd BBm2Ge MPsedviencenith which a T
DPk26, as foll ovvs 38 W) 2004/ 094473 PCT/ US2004/ 012649
(@ﬂi@pg?pe( wansmaved by @gpgg)ng the amino acid at position 4 of CDRI (a

Wﬁ@@’%ﬁﬁ?ﬁﬁ@ﬁmé 1H).

sm&mmsqwmmmmmmmz SEQ1icR, in whicha T

el omvgé & 47@%& %?@ﬂméﬁ's' UM EREEoD ST (@

@ SGGSTH EDTAVYYCAK ( SEQ
5 %%48) MR (DPk 26 (Gen%an s GDPK26)
EI VLT@E@W@WWBM@%@md from the M3 sequence, in which

Mﬁé&% KY@A% M%_ @Yﬁfﬁk%}%gf_rﬁor(ag’é dﬁiol:‘she sequence (SEQ

ND 1%€):16 dbFikue fygr nore, in certain constructs,
addi ti onal sSubstitutions were made i n CDR and/ or FR

resi dudsawysthainsegeenss LIM3 ties designeg S a3 apquenpe,yn which all
Oclgjfr ?ec re%g% Jf%fﬁ‘ %f)ft@p%g %veré 1[&:%@8@ S? %*ﬁﬁ#&ﬁ@%}g six framework

a se
&l&hlﬂb@i}SE@mN(}imﬁofF@hte H{])al n variable

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).

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
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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| B-1L and 2B-2S, along with the am no acid sequence of
t he donor nurine 64Gl2 vari abl e regi ons (the 64G12 VH

Sequeng hﬂ é’ha h 1 DQbastde %ﬁ@dﬂ' a[ gkl @e‘h %n\éj‘hlch one of
seguenc & ?9 rgur e %
214%1](;]% %ﬁl ﬂggu?\nm: ﬁmf?ﬁd?;g:;l ngg{ﬁ%mggt@ g hea mﬁ(é]ﬁl;l r(]a
| vy [
PelVARTPITAgRE S IDe (e D NO 8 of
F' gur er ;1R chaﬁﬁ%&iﬁe&gq{f‘ EW%ﬁ%dﬁoﬁh@\Ki sg@%ng@ 88l wWi¥ch one of
combi ning only t CDR3 2 VHwth the human

i mmmmiabﬁ will ﬁplhm wag mamvaglé:ryrﬂubﬁéum p@itionaireficPR3 (a glycine)

e e S

64612 Miht oMatrhsequéRs RNSUD tmn@m KDY gh PR YL E/D/P @YY designed
chai n framework sequence (SEQ ID  NO 10 of Figure 1D).

Sgomtheod s¢@snes on phich s adwidiosyfompe 1), the substitutions

SHOSEE A8, 5| S AR M5, 0y s o

grem imeDaBdM-Ermwmnkms&,qugae@velj ﬁ@ IDNEOR31SEd ID NO:26,
ure 1E) Heavy chai n sequence was desi

ned

$ IPROVE. RdP, @@wﬁsawtlselpso%ﬁ Higwyiss aGo?I%c%iR@nd 2J).
\ll_vas NS U@h{}ﬂﬁtﬁ&q@éﬁ%lﬁ%@l as %&‘?ﬁeﬁlﬁdﬂfr’tﬂé\%ﬁ% an?ec %rfjvz)éich all of
\I,\,;]{Q;S}N;&jbérgﬁ Takll Ei)ij]ch;;es Wi rentdemd ’y)ycnhmn'_[g mqmmtﬁom %p{t].ﬂ:amework

quence, in whic osition
1rf5161’fle ﬂ%&%@oggﬁgﬂf"’ th one of the foIOI owi ng
am no Efghgéqalﬂ—seq’t:tean DIK1- (Mivas“des{:gne@froﬁ:; th@KlWeqﬁlznc@; combining
D, S or D NO 13 of Figure 1 G. 10 Heavy chain

Sthg @enmvonds swsumomﬁpglriéhm math the euhsat@@qm RER 1 from K1-C (SEQ
mﬁ%m ¢ cell pltope was renoved by substituting

gt Higtt lifza{‘t position 4 of CDRL (a nethionione)
with apjeat @fﬁhﬁ&%&ﬁ@ DX NDSIH add estdngd Foml e Kl"kia’q‘e(éhce in which

chai n sequence B was designed fromthe M quence
$

i fiveril tbh six pptengial T celh Epiénpss Wate TeBwBod by makglgtf@b itulionggn five

g IR CrRE NI A ) Ry

chain B@ﬂuﬁ{mﬁsd\sz{ﬁeﬁk{eB)m&CﬁBSIvga‘a;&ﬁasﬂghéﬂrfrbim&hé/KI sequence in which

sequence, . in whic bot h the SubStItu%I ons, from M3
athi SWiBitigas éronh%KdoPﬁtaa@ therubstitméonsiaendict W@E@Ombmed (SEQ
ID NO:32 of Figure 2N).

Light chain sequences DI K1-A19V, DI K1-L37Q, DI K-1-A46L, DIK1-I58V
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
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 16 of Figure 1J).

desi gned f

substituti
of Figure

s

substituti

(SEQ

Ko vk GBEF gﬂ% BmBYzE
S Th AT a?ﬂﬁ%d;ﬂ ak 'w@htas 6 haduRe-BBEh icAneric antibody

Wiokrtbaldio

DPk-26 framework sequence

romthe M3 sequence,

ons at six framework
1K) .

ons
on from
of FJ

#flﬂLd%séf

(S

Heavy chai n sequence DI

Heavy chain sequence Di
9. f 41% Xais Wl Vy AEVE PATENEY K
ﬁlg&h%r om iS %ﬁslggﬁlgnce and theE
the MB- B sequence wer e conbi ned

VB

in which all 20 of

was
its

epi topes were renoved by nakPeUS2004/012649

residues (SEQ ID NGO 17

MB- B was

I.ght. .chai n_se

rifgs eepsotyced &

D NO 20 of Figure

and

28)ich confhined tei murs@cmelﬁb]@ rﬁgwm@omeﬁﬁﬁjﬁ@ad bym@e Afivh kagpa

t he Cl

et R e e by Hebvloiihs BCRRRET R

ranemor

se(

gg%geéi 1(1§f:18bfr51t10n with

30NE 126kt elhaifd KUBAd RG)to ndkelilie Atidodies ERUSNEIRKK| HOKWasd H3K1.

desi gned f

poieeming actt seguanoesniitberey
on 4 of CDRL (a serine)
1’22 of Figure 2D).

5

romthe Kl sequence,

in which one of its

with a threonine (SE

40 WO 2004/ 094473

yatighle regiensee Hipvaripdtigwes iBng 2B,

Q

PCT/ USREL/dk Ttoh? clohegbt G I HZKGs Hﬂfﬁlm EIBKI6l add MBK 1 were assayed

desi gned f

Jot Bieepig anglygig Klﬁlae(aﬁtfi%gir?ﬁ%é@ W
(p extiﬂéc%flhlgf f&.

e

AR

rom the Kl

Fi gure 2E)

ich one of.its

chal n sequence

i deperaying llnflmgﬂﬂ@eﬂcs
%m%ttv@as Wuped & &E 'OMS sensor

vetsp @60@REK Bixdomg thaml&asusgub»emdmg antibedy atmomn@tmtlonSfrom 1.75-

ot e t

sifff

sequences

Pt 4 PWd atg
t b &QRisHG HIRBRhAN NG as

i al

5P Blmis R
K

KI -G D, Ki-C E,

dediagraeeishommomahte X1 sequence,

substitutions fromKl -C and Kl -D

fromK1-C

and Kl1-E,

Bihdhé ABL
D' E and

MBS renov

Lg'vaei VE’F&E %/ a\k‘a{l%mgir binding

1-J D E were
in which the
D, the substitutions

the substitutions from K1-D and

sdth, FedeRR DRtermined Kp

K1-E and the substitutions fpg20 KI-C, Kl -D and Kl -E

/
V1
a)
-

Q

wer e combi ed, respecr TVEly (SoEQ I D NO_ 25, SEQTD
NO 26, SEQ LD NoARtibodwg SEQ D NO 28 Kn@hect i vel
of Figures 2G64@l'il(1§i&use&§@1)23) Li ght chaimsequenc
DI K was desi gngd Tromédze Kl sequengge rJ’:E)gv\,hl ch a
of its po Hﬁﬂﬂél nlfnnnc wer 6 ved hu
maki ng sublstituti oMeRE six framewor k ‘1.3 egiodues (SE
I D NO 29 of Figure . I5 Li ght chal e nce DI
Kl - C was dl{%el mgnd Jﬁﬁl t he K! gh eguence §ug§g= llalj nm

H3K6 1.8% 107

H3K1 3.4x107

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 murine hybridoma

derived antibody 64G12.
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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fromthe KI sequence, in which five of the six
potential T cell epitopes were rermved by maki ng

iluOPgalAllTI&i&&gur eaﬂbzlf\/kl‘ﬁgiv %la{n al n seq s?ﬁ%ﬁy%ﬁ) &Fg@?@re 1E,

wels cltl esnprised tle maﬂhﬁ]ﬂﬁh@hﬂmﬁn teavyi chaivhgerinling BP-47 framework
DSt L0020 DL, 53 08 S5 SURSLL LA Sy
g&ﬁ)ﬁl@ 5?%1%131 ‘Q'D%lnékg %ﬁﬁ;\%Af{)ll Kﬂhe'—lﬁﬂc@n% Qfﬁﬂft ]Wa%‘lﬁkermmed using

T83F were designed rom t he
K captnel esrsag in whmhkanﬁﬂmfnamég@ﬂ? ctvhes igimobploted mini adlBiacake chip, the

i B SRR Y Bor Rem s et Fedhonrostoe Simi iy human
QGHQ st¥facomid fhbh oK IFSAR -1 Bildi#io3®as ﬁgﬁuiréa di\'@)ﬁ’&ntratlons from

and SEQ I D NO 37 of Figures 20, 2 2% 2R, and
rﬁsmm veenpblerhinding sffBity3mbs ealanieted @@|bmd¢na@fﬁalty of M3K1

uences a aipp vari abl L O 0 MB (FIG
3‘7&3 Cé’ﬁ&)aﬁdotﬁéﬂé x%Pgi gg? regH %r]p %P&g%tm Ji]Tibal g vari abl e
regions KI (FIG 3E) and KI-C(FIG 3D) 41 WO
2004/ 094473 PCT/ U82004/ 012649 Exanple 2: Biacore
Anal ysis of Certain Humani zedIablednd VL Pairings A
series of humani zed anti bo n aigi wer e
produced and i/ Ed Isf
anti body, as HBKI1 as a nou8&oRdfidnS OHEMST 62609 body
5 which cont ahm?]the mur i aht aBl-eprRYIQRE-H§ OM
64Gl2 and hu G4 kappa@?gﬁstb%nt@ 7?gg(lﬁjgns Human
heavy chains il g de PEYE

W th hurmnllght cha|nsK 6 kgt

ant i bodi es H2 a WM u X acid
sequences of #38&e vari abl €. 48EgD3ng- SAEe05s -0
Figures 1B, 1&%13 and 2@49taoé\nr4lsbgobse87 dgrapy cl ones
64Gl2, H2K®, H3K1 were assayed by

Bi acore anal yElow ¢atf zgéolmghqgglen@wpge Sweden) to
determ ne binding kinetics. Purified reconbi nant

| FNAR-1 extracel lular fragnent was coupled to the C\Vb

sensor_ chip @600 RU. Binding was sured by addi ng
x31Ble3: aPe’é’b‘ﬁ‘BBWPﬁ'l‘ PBﬁ%le?thrﬁ“Png?'asg%Mc&f a flow

rate of 20ul/mn . The binding curves were fit to a

o BR85S Ol g g s

afroginoBiovatiohahice). 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
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
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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Table 2 Antibody KD (M 64Gl2 (nouse 1gd) 1.2 x 10"9
Chineric g4 3.6 x 10"9 H2K6 1.3 x 10"9 H2K1 0.8 X

WQA09/0943K6 1.8 x 10-9 H3K1 3.4 x 10"9 20 Bi nBACTIYS2004/012649

10

15

affinity of the nurine anti body standard and the hunan
Ig&HA chimeric antibody were determned to be in the

88 & él'% 1:111%) gMcﬁé?,r'bﬂlginB Biids 8 &1 renfsize ?%xaltg%%r h%‘droRhoblclty

humani ze I'nat i ons to ant
hn@hné@d riol ba gutsstifuted. tNumbenﬂg:d‘ﬂARﬂﬂQ a¢id dessduen doii sshstithigon is as per

AL R 40 B s

V%,rggmnuﬁlrdnglz C3 (SEQID NO9 of Figure 1 O,
only CDR3 was preserved fromthe nurine

ant i botlpsriasend aatibadiescpere serstrucied goHbicdugadommbgeia ¢f pobeatial T-cell

O R 5 B B A e ver

Aihah HRlrin TR R g‘(@@b HRDHYMS hawchtfmnlf@@brwesﬁcﬁ%@vde& Mrdd. De-
1 of F| gure 1E, which conprises the huma

|1nmnn@qddtﬁlwt FhIREHORE AS9H0RStEstad tiemedjﬁl-ﬁz K1-Rpkild? gnd DIKI1.

SFEDEE SR 04500, K AP LD 0

tUOﬁﬂdlMth@ a$ SHOAR it Tableot. T eckintiodife§ it expressed and purified before

determ ned using 5. a capture assay. . in .ch anti
9@@1315’(,5 byeliapqtfo b IH1AA0EF QPP Washssdoyidh E%)%}R we’fedm?gﬁﬁﬂw cell 2 at
"51‘)11& HaRkh %@'F%% WRRECAPPLYRE K, B ﬂﬁfng ltéﬁﬂbody to
huna & olu

over llt]he anti - Fe surface and then
| TFNAR -1 rblatide tcganlsahmnaa&ﬂ]écdwa& detemurett byatheoaiso dfresponse at flow

22 DR, SR20L, Prodig, LLLni . Bece) S Al 1 vinding
F&%ﬁ%ng I&%pél%é % th% dzel SRR hdaldAlowmdin ThB1eTADl e 3 ka
kd (1/s) KD (M H3Kl 8.06E+03 5. 04E-05
6. 26E- 09 I\/BKl 5. 34E+03 3. 79E-05 7.09E-09 Flow cell
2-1, low density capture

Table 4
Heavy chain Light Chain % activity
Name SEQID NO: | Name |SEQIDNO: |Fc2/Fc4 relative to
H3K1
H3 10 K1 21 0.30 100
M3 11 K1 21 0.42 140
DIM3 17 K1 21 0.41 137
M3 11 DIK1 |29 0.17 57
DI M3 17 DIK1 |29 0.06 20
M3-A 14 K1 21 : 0.05 17
M3-B 15 K1 21 0.31 103
M3-AB 16 K1 21 - 0.13 43
M3 11 K1-C 22 0.29 97
M3 11 Ki-D 23 0.09 30
M3 11 KI1-E 24 -0.05 -
M3 11 Ki-CD |25 0.17 57
M3 11 K1- 28 -0.10 -
CDE
M3 11 K1-DE |27 -0.10 -
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ka (1/Ms) kd (1/s) KD (M H3K1 7.48E+03 4. 81E-05

6. 43E-09 M3K1 5.49E+03 4.39E-05 7.99E-09 Fl ow cell
wa2®@4/0iM4gher density capture Exanpl e 3: Dei mmuPCRES10041012649

of Selected Antibody Sequences 15 The H3K1 VH and VK

sequences were anal yzed using a Peptlde Threadlng

rog M ( Biovatiom, e, . Briefiy, the 88;;‘30'0
s M3 es e divi dp K al possi bl e 1’2 The 23

13-fi ner pepti des are sequenti al | y presented to the

nodul es of bi nd roove f. the A- L] ot .
and a bi ndi ‘iﬁé}ﬁtlgl&% 8 81?1 Xeriqns heayy CE R?(?ve@'ﬂf Ml?g%% chain DI
datiC wticelse. m#lec ditfese omhbinatadn wci@nts vese a]ab wte&itferjb]hdmg to

M 9C lf% ul%o 13 rgt%d ‘flﬁ@ bfghq?u%h (ﬂicht l{lﬁdl@ R 9}’ w;—%]eﬁdmed with

Score 1s based on S eric over

5 pbadd MeBileeny chaps the aseeidhe BY| u@élghhchanbresulm ipgeduced binding
cANE 'snﬁilﬁ% "tl‘ilﬁts@éﬂ Wwith MeadER1 'llgﬂtsch%fhd Tﬁ@%&ﬁﬁ@ 111% shown in

cont act S et Wee oCket S
Eabos nBifEe Rl a%&a@ ﬂ%} Gore.quith {hg uquar@amgﬁfa
t1hﬁn&ﬁﬂida solifbid IFIN AR €1d. MBdh e tdspdnst wee ldeteapincdpesvar e

id ' h
reriars JR TR kb BBk ©

10 Substitutions were made by inserting am no acids of
sim |l ar physicochem cal properties if possible.
However, in order to 43 WD 2004/ 094473
PCT/ US2004/ 012649 remve sokBblesy ential epitopes.

am no acifisyplcndinf f er ent.mm@hzﬁﬂar ge or [, response
hydr ophopicity Jsg?ra need{ 10 be substituted.  Nunbering

of am no[NAMY r &Bs f Hfanagps i QIPNO; reé%t“’ﬁetf’
Kabat (Kabat et pad; 1991). The ami no aci d H3K1

substituH ons are summar [ zed and. T ustrat|ed id.b
Figures dt 1L alld 2p 25 B A sediles of antlibodt®s werle
construcisl witltireducedKiunber 2lof potentji al J7cel |
epi t opes| These |‘5ncl udedl heavy cﬁal n var| ant s I\iB/-A and
MB- B i n wWh-eh—+¢esi-dues—were—ehghged—+n—CHR—+egions

and DI MPIM3whildh frameﬁﬁrk reddldues werqg al te%d.
De- i nmumd l,ght chal wer e @l so construct

t er ned Kplyg—}%_ 1%, K—=E gd B '?1. Thesedei i’i’iilfé}i"n zetd
V-regi onfM¥wer e élpr essed KdsChundd? | g& antji bodl®s in
various h@s gonbijrations E@ éhovvr hj n Table |4. Thg

ant i bodi gs—wererexpresset—and-pyrrfiedbefjore

anal ysi sIyMBj addre. A Bfdc6re di p was uded wobh |
| FNAR- 1 tﬁﬁ%g@ qy Fl ow celf.c2 atpy 690 RU gnd 109
ant i - hunmem tgG ¢ onftow _ceft at— 5000 RU— Brnding
of the afM3body!tlo | ENARIKY el 9 ve to anti-hdken |G

Fc was dejyesgm ned by theprati o afo responsg at filyow
cell 2 divided by ftow cell A (HcZ/FCca). :everaé
vari ants DIV néld hi gh | 1 hinhding
DI M3-B |18 DIK1 29 11
M3 11 DIK1-C 30 17
M3-B 15 DIK1-C B0 14
DIM3 |17 DIK1-C 30
IM3-B [18 IK1-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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15 activity conpared to the H3Kl standard as al so
shown in Table 4. Table 4 Heavy chain Light Chain %

W@ewuwd44y3 Nanme SEQ I D NO Nane SEQ I D NO Fc2PEDUS2004/012649

relative to H3K1 H3 10 KI 21 0.30 100 M 11 K 21

0.42 140 DI MB 17 KI 21 0.41 137 M3 11 DI K129017

57 DI M3 17 DI K1 29 0.06 20 M3-A 14 KI 21 0.05
ibimsandssokyblo IFNAR41 waguselpt AB49¢nid). Resytsjase a@ww ’i@le 6 and

@er&ng’@at@ {129 h%?l bifMBin lffffh [ 2BNARGHasIeen With tHesKvatantd
05 - M3 11 Kl -CD 757 M3 11 KI- 28 -0.10 -

CDE MB 11 Ki1-DE 27 0 10 - 44 WO 2004/ 094473
PCT/ US2004/ 012649 M3- AB 16 Khbleld 25 0. 07 23

a1 one charn b e uas LR ER ookt
::gnl\l‘ziRE]ati on varisagéfm\r/]vere al so test edtfor bi Rﬁnm to

bi ndi ng aﬁ?ﬁﬂ{iy was rei%féh%g \/ah?% @% ﬂ@&%'bg’vﬁﬁ% heavy
Egglu(r:]edt L]SE Ki-Ct he O3.4%EH03C 4.10h05 cﬁéVE—OBeélﬂ ted in

the DI Kl —F+eh . wm= 7 > oA LA LA SR
5. Bi ndi n@lmablygﬂslw\mdem@amrea acore Wi t h t he

ﬁl/g;: %Fyr gggggsteowas bﬁﬁlﬁg&“ﬁ{ﬁs{gl eKIDL( f#’r ations
and val ues shown are nean of four determ nat|Rmax 10
Table 5 kg 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 Fec, soluble IFNAR (25-400nM)

5
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 activity 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.
Table 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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Heavy chain _Light Chain % response Nane SEQ ID ane
SEQID NO relative to O 113Kl 3 10 1 21 100 3 11 1
WQ12009/94433 B 15 1 21 117 DI M3 17 1 21 149 | VBPEI/LS2004/012649

21 122 3 11 1-C 22 100 3-B 15 1-C 22 156 DI M3 17

1-C 22 96 | MB- 8181C22 100 3 11 1 K 29 25 3-B

bIKIZ |v51/| Yuallvsbwl g1t
M3-3 LKl Gf) a@ ramlomlqed| K1- (%30 1 |\ﬁ|71) 17 | kK -c 38
M3_30 4 | MB} GDR8 a2 dndonB8ed To f w4 her char aaperi ze 76

elected Vv nts their. aff(nity.was gdeter ed 15
MS'gsi Arg—the gb:@b@&‘fa@g?ﬁpiﬁ%e Assa{%(i Aphich-Shti-hdman Sl
M3-HgG Fe wasCPB3rad4 randohdzdd acor e10215 WD 20043994473 53
v SCT] US200REBHATAS il 81 ST W o TV 1y s 0seT )
M3- denonstratGDRBaIaGMarqibnbzerddl ng afflinity to | ENAR was 11
M3-§€en vvlth @bggeday%wa 7°‘qd Tabl e]’&LLa _1/|\/p_ré,9d (1/]s) 54

KBD (?V?l RMEX VD HE+HO3-3 79 E=05-—"F09 09528
M3-§B-B K- c @DRéeaésamiom@dos 7.426.09 520 DIMB-B Ki-C 14
M35 61E+03 ReBRE-06 imddafioh0 79 g7l ow fel I 25, oW s

gensity (,dgl ure -
M3-10 DR3 aal0 randomized 45 38 23
M3-11 CDR3 aall randomized 149 146 77

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 - K1 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 K1 21 114
M3-4 12 S K1 21 110
M3-4 12 I K1 21 106
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ka (1/Ms) kd (1/s) KD (M Ab Rmax

MBK1 5. 49E+03

4.39E-05 7.99E-09 924 M3-B K1-C 5.46E+03 4. 06E-05

anti - human 1gG Fc,

wWQ 2008089439 908 DI M3-B K1-C 4. 64E+03 1. 64E- 05 3PrGBESIP4/012649
848 Fl ow cel |

4-3, higher density capture Capture by
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aqgizwi ty
ﬁﬁg brari of anfiL-TFNAR-. .1 ant] bodi g&
arm-n h\/ bl ng the ,vn"‘l 3‘?’1 anti-bodi-es 5 to

i mobi | zed soI ubI e I FNAR- 1. Response units were

generated from 200 nM slarm (A: RU at max
assoecat-or—D—RU—afters SGCGnuo girssoectation)y As
shokieavy Chaid e ‘,Xvammon&; | eviight clofinact | vIP4 pctivitye
determ ned for eac ol | Table 7 Antibogdy.Heavy
chain CDR3 A: Ry at D RU after l\/ax Response avy
chain max 800 sdcdgsidueelative assogi at

(saeci af g KL (%9 H3 nce nf SEQ I D NO |10
194 190 {100 ~ 10 |46 WO 2004/ 09447%6’ / Us2004/ 012649
MB-1 CDRBNSHI randomized!|74 61 MB-2| CDR3_ga2 |
ramdom zedo 147 140 76 M3 CDR’Bzaas randorrilzsed 98|88

VB- 4 3 adad random|zed 102 .89 SDRS aab

Mﬁ\ 21721 ved Kdngs agi rand 2119 21 12 11
N3711CDRB1&aa7 raridom zed | K34 9934 75

M3-11 13 E K1 21 105

M3-11 13 Q K1 21 73

M3-11 13 R K1 21 220

M3-11 13 \Y K1 21 108

M3-11 13 A Kl 21 93

M3-11 13 F K1 21 93

M3-11 13 G K1 21 63

M3-11 13 C K1 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
varying antigen binding activities as shown in tables 8 and 9.

48



M3-8 CDR3 aa8 random zed 26 19 14 MB-9 CDR3 aa9
random zed 87 83 45 WM3-10 CDR3 aal O random zed 45 38

WQ2004MB+413L CDR3 aal 1 random zed 149 146 77 PopdtEUS20841012649

10

15

20

25

11 were selected for further study and the individua
anti bodies in each pool were produced and expressed

na y. L ual
FRAALS:Y - sdhith as%ﬁaiviv%smélgmsﬁgnu i ARdual qure I F
and SEQ | D Hidmanizkd Adtitfedipsrte (Zlellsi Bi acore anal ysi s of
bi ndi ng of the individual antibodies in pool 4 to
IFNAR-1 is shown in Table 8. The data is presented as
mexi mal assBALAt] @et]ls[ﬁhﬁhiemel;ﬂFNVﬂKl anBiTBNARe2, were used to

oo eing A e e b B s s
gfxgesc%ﬂg %%régromh @Mm%mﬁ%n@% F@i; ahd ¥@sted tWRIEvith B8nks

Heavy Chain am no ht chain %activity
aBalahmedISattlﬁﬂéuttoml (Hf%‘é) dire dog@ees CNaﬁbe St wade pdisted RO 197

(oo T3 D B4R TGS nMNeGh 2 AR 1 Hisa, 2

R Mil ted (MRATD Kb
gt L0181, (400 i A K v

1atedwyitle 1 Yo fal Arynilkan wetpy aud 8'50{'-"@'@‘ ‘Ugi ovarnighp e hlee plates were
ashed 6aff #haifid bafE M 1o Putsherdd adiBday Yhood-ta Mels) in TBS

binding buffer 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 control well (total binding). Twenty-five microliters of 1251_anti-
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
NaCl. The filters were removed and counted in a gamma counter. Evaluation of
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
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 cell-

based assay, the binding affinity of the antibodies are in the low nM range.
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M3-4 12 HKI 21 79 WM3-4 12 T KI 21 103 M3-4 12 WKI

21 93 M3-4 12 K KI 21 86 Table 9 Heavy Chain X am no
wohe@hoomahai n % activity acid relative to respPCESBKAI2649
Name SEQ ID Nane SEQID NGO NO H3 10 - KI 21 138

M3 11 - KI 21 100 M3-11 13 L KI 21 75 M3-11 13 E Kl

21 105 MB-11 13 QK 21 73 M3-11 13 R KI 21 220

MB-11 13 V KI 21 108 M3-11 13 A Kl 21 93 M-11 13 F

KL_ 21 93 MB-11 13 G K| _Tabk3l0 \R-11 13 C KI 21 64

I
f
)
I
\
t
i

B-11 13 | KI 21 81 M3-11 13 T KI 21 82 M3-11 13 W
I 21 70 MB-11 13 H Kl 21Rep@at°rﬁstd1np 13°¢t' ﬁfqndmaﬁm'ty
B-11 13 D K1 1(Bjagors) gp (M) 29 (BA

FNAR-1 was nmmai nt ai ned by al | of the var| ants produced
M th ghgyaryi ng aﬁ;,tl%fien bi ndi ng activities asgshown in
abl es 8 and 9. 2004/ 094473 PCT/ US2004/ 012649
Exanpl e 5: Scat chard Bi nding Analysis of Anti-I|FNAR-1

H3K1 h lgG4 3.4 4.0

Example 6: Anti-IFNAR-1 humanized antibodies inhibit the biological activity
of Type I IFNs in cell proliferation and IFN-responsive reporter assays

The cell line Daudi, derived from a human B-lymphoblast Burkitt’s lymphoma,
expresses high levels of IFNAR, and the growth of these cells is inhibited by type I
interferons. To measure the functional blocking ability of humanized anti-IFNAR-1
antibodies two different assays were performed. In the first assay, Daudi cells were
cultured with interferon o2b in the presence or absence of antibody and proliferation
was measured by uptake of *[H]-thymidine. Daudi cells were obtained from ATCC and
grown in RPMI containing 10% FCS, and 2 mM beta mercaptoethanol (media). Cells
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 a:2b (Schering 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 O C. The plates are pulsed with 1 pCi of *[H]-
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 scintillation 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).

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
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Humani zed Anti bodies to Cells BALL-1 cells, which
express | FNAR-1 and | FNAR-2, were used to 5 assess the

wheodiong7of anti -1 FNAR-1 hunmani zed anti bodi es POI/U8100£012649

10

15

20

by Scatchard analysis. The cells were grown in RPM
cont ai ning 10% FCS and washed tw ce with Hanks

B S

S ORES el ) ] 0 B OSSR Wy
bakt ik %ré’@érfﬁ[ly%ﬂuﬂeaﬁn rddNaGntaidng 200VUKG] of idtetfedon o2b
HSA, 2 nmMglucose, 1 nM WCl12, 1 nmM CaCl2, pH 7.4).
NSkhdripgreerpsirations agd/APBLNOB) added éo gagharsik e plates we incubated
nonf at_ dr | | n water, and stored a 4 overn
m@nggfg@éé(% B laRARRUES g R SE0 e A Shar e geiy was
o nﬁl AR @\? ?‘%\Nas a é%t X ﬁl@é@ﬂ@dﬁ:@ﬁ:@ﬁom’[eﬂsﬂ_ﬁ@as plotted as a

t
I\ﬂuhd:thmmfemﬁ‘ﬁod/}mcmcgitwsnfan@ e chid \3@ aq@b@gé Ibg ngn-hneal regression,
fic b Twent
o PBER SRt A 5 SO S PGP bR .

vel | (@Qh@{heth'bﬁ% A&kkribdeRt é‘ssz{}}sV@p&bﬁd}%ﬂ Z-B(D ﬁl\/ans obtained in the
1251 -anti 15 I FNAR-1 anti body "and 25 ul of BALL-1 cell

shapk pElqéxf«r:m‘e{laurllq %530 Ind 222 HMyin) the ﬁSmG pipetienessauf Tleg potency of
254 i S VG SR T IS O Sy

Iﬁﬁﬁﬁﬁ{je@ﬁlnt‘ﬂﬂel’ﬂl] i pore plates were washed tw ce
with 0.2 m of cold TBS binding buffer containing a
final concentration of 0.5 M NaC . The filters were

renoved and counted in a pgyewricounter. Eval uati on of
YO equitibrium gi ndi Ng Was perrorned using single Site

i nding paraneters with the Pris of t war e
D ego, CA). Using qe above scafthdl, r:f wféé 8 ??g;nter
he—afHnty—of t ROLRS ef 20

sotype) for BALL- 1 cells wag 4 nM which is|very
imlar to the nurine 64Gl2] The Tow nanonpl ar
ffini 84GV4Al ues laht e with the vhdle cell-bind: ﬁn
Issay 25 are conparable to Bjacore data in which t he
fHntty—of—thejantt+body—tothepurified—reconbimant
i gand H3Kdet er ni nednigedl e 10). THeAefore [n ei 2hdx a
prot ei n-based or| cel |l - based|assay, the binding
affinity of the lantibhodies ate in the low nMrange 49 |
WO 4 3 RCT/ Ug /012649 Table 10 Receptpy
—Hch rych Tty tsoft pe (Bracore KO
nM BALL‘I KO(nl\/p 64GL2 fr 1gG 1.2 3.9/ H3KL h
Bxanple 6: Anti-1FNAR.-1 humani zed
ng‘b’xj Kq ibli t nPhAQG\" ological activity 4.6

) Q) Q) (N~ 5 N

—_

Because the data clearly shows that the humanized anti-IFNAR-1 antibodies
have potent activity with IFN alpha 2b, we tested the ability of the antibodies to inhibit
IFN B responses. Two humanized antibodies tested, H3K1 (IgG1) and H3K1 (IgG4),
were potent inhibitors of IFNp induced cell signaling as measured by the reporter assay.
H3K1 (IgG1) was approximately 10 times more potent than H3K1 (IgG4) 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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of Type | IFNs in cell proliferation and
| FN-responsi ve reporter assays The cell |ine Daudi,
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expresses high levels of |IFNAR and the growth of
these cells is inhibited by type I 10 interferons. To
measur h . I t
ot o1 g WG huiafiG 6 B-AAVARL Y aftoo BRI IR the
es16 gicatedtivityof feltiple Spe BTGy ,dlsﬁacniIFI\baiplhassuhwpes were tested in the
culture wth interferon a2b in t ence or
%Sqrataqﬂ IsBBHy LA Cﬁl W?fFéli‘%l‘gF% TRRENeE PELO pg/ml of
h _ e
*‘?%%‘*‘f%@ﬁ%%%mgy DIV DRt Bl 1s6E SRR LR BFthe fyllowing
MvNdplee subtypapt 2 Chadinl3, (Oeld2d) 3, 1de17,9, G 6r Werax vgﬂuwher
nd res ended at oncentr t'o of 106 cell s/,
TR R et s DRt raRhet ed Urtim BR aF 4 Feribed
U/'i%%ve Tide@aits ¥R sho®h iR t1RGsanetdph R Fgwre 300hd redilt?@monstrate that

interferon a2b (Schering corporation) containing
tthe alapENyﬁRr aagibody tndwcediraversalotf respanses gligitadsbyaayliple type I

R gt ndiimied @, ROl Er b AT aER S o3, oo,

9, Ihe. o, %Jz@swrompahse@v Wid Bnd o6, of 3[H 20

ym di né and i'ncubated for an additional 24 hours.
The pl ates are harvested, collected onto a 96-well
fiber filter plate, and counted using a TopCount
dexannplel7atEffects ollAn I FNARdkAn i odidhen Dendititic Gell Maturation
m nute were plotted as a function of antibody
conce
o oA JEA L SRR B 50 .

Usividgo EReentivias Bﬁtﬂﬂfshwfoeex(aﬁame ﬂﬁe abitity 67gnti-IFHIAR-1tdneibodies to
second assay, U937 cells.transfected Wlé}h a construct

iRPAHEN Aphe-mediaied depdiiis Gt el oRe Nh BRI PPEMERS, peripheral
v»@g?& %?e %ﬁ\re% t&% 4 &ndBfibEel R{ﬂl%ﬁg‘;c%ﬁ@)gggﬂﬁunﬁé‘ﬁlem in GM-CSF

rranlze ant i - | FNA ies to block
Ie{H&-IiLn@buC@M €8P raad dFNnlpih. Cuitereseport grthg preselwasaf GM-CSF alone

measured. The cells rown in RPM .con

res: ool et o maftarits e Phandiae S dpha
Q%ecﬁhﬂuﬂu%)omﬁr&naﬁﬁy éaraaﬂﬁ@es éé%éﬁ@m%@ BHARIAITG of the cells

P [ US2004/ 012649 in nedia with added 2% human serum

1100alkte wf antgbm sndwelmngeisdhe @xme@@nwé cell pyrdace markers.
Ant i bo

200 U ko EarOTh B ssesh 24l PuttfSpal PadEiPe BERER Rifidems. he

1Q8hple Wassapaahed ihe A30Mh1\0Bhical tlke, #ldiRs oMyBphocyte separation
i ncubated "overnight at 37C. Foll owj ng this

i medibax (IGN, Biesedissls) was yeted andapenth.eFolipsriag @dd-minute spin at 500
fl
“REREP bl RO Ao LBt con

CRBeaBdusénden imadihmediatan 4nee® caheahy. ZMﬂ)nbyytw)Weﬂel isslated by

regr essi dal dose-response ari abl e_sl ope)
umpuigatmaé’de§2r%§<olfQ Rele Spad 5oL e G5 DBiohg TG culture

o@?éllaﬁg Ceh \}p%glr}g%a%sn%%ya%herenp Qs %Pée.o{?ol%ova’l%g% W& wash the

cells were cultured in media containing an added 1% heat inactivated human serum
(Gemini Bio Products). GM-CSF (500 U/ml), IL-4 (1000 U/ml), IFN alpha (Intron A;
1000 U/ml), IFNB (1000 U/ml) and/or anti-IFNAR-1 antibody or isotype control

antibody (30ug/ml) were added to the appropriate culture flasks, and the cells were
grown for three to seven days. For DC maturation, TNF-a (10ng/ml) was added on day
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Daudi proliferation assay and 2-22 nMin the | SRE-RG
reporter assay. The potency of 10 the nurine 64Gl2
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results are sunmarized in Table 11. Table 11 Cell
Proliferation | SRE-RG Reporter |sotype (Daudi) IC50

O 4499 450 M B GO e

lrafahited @t 37°€. WhelBaerbsiey DIUs vwitaé detadirdibly\sesiiovell ddhgiing, washed,
the humanj zed anti -1 FNAR-1 anti bodi es have potent
gadiapalyzedsi th | EN al pha 2b, we tested the ability of

the anti . A e ' T

i 5] 2an i sl Rsltengbd P igin EBRARE B fglanced Sal

(Sodeion, (HBES)evitod.ew Sodilnh Bitabenatd, OI(ARE Sodinthusgide,delthivi EDTA,

signal.in S ured by the reporter assa 2 1

@%@6@%@%&5&%9& adsepgatagaloRis %Féﬂﬁ 5§ hAbottom 96-vell
: " ) ) ¢

AL Sl Yo pRlpit e AGHR RSSOk a5 e

IrEdkspendaddn RHN-of3tadmiag stedian Qne miveogyama pifi spazific-flgamdsome

4A-4B. 51 V 004/ 094473 PCT/ US2004/ 012649 . T sess

m@%teﬁiap%?ffy Vieiadded %eaahtweﬁ PBARE afgatom%l 0543 pgnites. The

R b . Ccal o i _

e Vel e PSS spdSidntbd  Soy Ut d4ah ofadtpbRajido in PBS

RaddinaBted by Soatcytwmasseaih tHeBudioncBickmsveFACiSoglithat €dtes were

in the presence of 10 ug/m of the humani zed .anti body

msirawg op the Forgrardyys. Sida Segticgaph to remgive forypaingting fells from the

fa%'ai}gi@ ng 5 IFN al pha subtypes: 2a, 2b, 4b, 8, 10, 1,

21,775,714, 17, 7, 6 or 16, or with either |eukocyte

| FN orThapheaptyat of BNs dRaveli frpndbMFE@8RAin tha pwasnce of IL-4 or

Nt QR Rt GLPE Sprerh b Tagtn (2 kganhats QbLzs, NG
tc{é"i"fvedﬁtee:g{}ééshﬁ%%lﬁg'v%ls%?U]ﬁ%@}/aﬂd"éﬁfﬁgn& RVRE $&k1sff CD1a. In
Icit y multiple ty I

responses pe I FNs 1 ncl udi ng,
badiditionl, IFN@ideaded DCs kgprsachitieer 1éwN]s efitovifinsiatory kisleclkds MHC
a2a, alb, a4b, 10 a8, al 0, al, a21, ab, al4, al7, a7
adessdhandgB 8o thanrthatdoynd et Hedrderined Rivsi Cofrratment of the IFN
POAARR SR PRIEEA PR BLISA) bR, el 18 orsin
Shdtepates@nblsng tAat of kbadrephapgts (@M yGeatongs Fasthedaddrs,themorphology

t c?f I%ﬁapr?usn 1@13%etregpeldlcIu{tXregLp}%g}éd_rhgc%ﬁaée-%% thft%da{ t%gicglopancake-like

appearance. Thus, this experiment demonstrated that the humanized anti-IFNAR-1

antibody is capable of inhibiting IFNa induced dendritic cell maturation. The results of
the flow cytometric analysis are summarized in Table 12 (the median of the geometric

mean of four experiments are shown).

Table 12 (
Treatment CDl1a | CD123 | CD14 CD86 | CD58 | Classll
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)
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i nhibit |IFN al pha-nedi ated dendritic cell maturation.
In these experinents, peripheral blood cells are

waleiwemsrdwar d a dendritic cell phenotype by cRET/US1004012649
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themin GWCSF and IL-4 or GV CSF and | FN al pha.
Cul tures grown in the presence of G\ CSF al one serve

BVEC Pk, as tesg CTefTs IMtabps; a
nacr ogﬁ’age-i&l ke pkeno?ype IEﬁIHaI phgaao :Irizggs the88 348
rdpGa deomrol)of t he |dendritjc cell |cultures as mepsured

by—t-he—abtty—of the cells totake—upantigen-and

changes in the expression of cell surface markers. To
performthe assay, a 25 m huffy coat_vva§ di luted fouyr
tlorampledy PRaarmprokinesicp prd fpeniagenisitz ot Bpernzabagti-IFNAR-1

coni cal tubgatibaadislBRd:wefikmagbocyt e separation
medi um (1 CN Bi onedi cal s) was | ayered under neat h.

Fol | owi,n .30- 1 nute spin at 5 uf f .
ayer BOORlRigh hmeiar RN Ak pelb vl bl periphera
RfiSod £&1s! Fom WRdsBs FRAKSRYNE atkekdta by flow SytbREIrR Ahlyd1ahe H3K1
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y
(antibosty h@ysigalat sgactvitly with Sherrhesus gelks) asfsgen with the lsunaan cells,

e G S e g i PR Heing, Riprggotdnetic
CohdiSs WefeRafidd dift ¢l rHeBus TREIRySE ﬁﬂh%sﬁl}lagelad_ﬂ mBedethd Haif-life (t,,B)
heat inactivated human serum 30 (Gem ni Bi o Products).

Cior BSK1(8E&0~1p dhys (21aninalg)1 anexperteil Yor 4 CRRagrphied gutibordpin a non-
lelooo m), ITFN(3 (1000 U m) and/or anti-IFNAR-1
i B i sotype control antibody (30ug/m) were

added Af ifd?6ase PP EIRRah&d @ieCkidst sdb€ aff daF SIS sugpBsted iR poedibisity of
were grown for three to seven days. For DC

nimroviagenisity TRFassegsthisgthamonlieys indeedudinwergydosed fhyge times with

2 094473 . , .

2R A R0 B AP B D BB v

f @1 estithated il 661419 Bass. Vhie nesilicagsatsythidhe WOKE generated a

det ached by gentle cell scraping, washed, and . .

arearingetibpdy Fesprase it thereonksys. rﬂ&ﬂ%’@ﬂ’d’@@efl RugieRizad Agfibodies of
? : ti ( j

R L DR

EffrAuno g2ficitly IERES unsemizcd dmCEN AR T astdtpalydt edoequal |y

into six wells of a V-bottom 96-well plate. The cells

wer e pul se-spun at 2100 rpmon a Sorvall RTH 750

; q od i - . .
FABpC NGRARRRIC S R RSl AR APBRhed X
ant i body waltFNA&et Ansibedy in Rhesusdyiankessubat ed on i ce

for 45 m nutes. The 10 DCs were washed three tines,

resusp . : ol
ol y e adtigsaeitic o BE b HRg R RN R IR I AR
FAEbod] ek el inhiaines fenat gctivity aswivenIt thes rhodelpexd gersous BNen2b is

Scatter graph to renpve contam nating cells fromthe
afesed sxtsamuscularly, 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, humanized anti-IFNAR-1 mAb
H3K1, or vehicle control. This was followed by i.m. dose of human IFN-c:2b (3 x 10°
U/Kg). Expression of the cell surface markers CD86, MHC class II, MHC class I and
IFNAR1 was monitored over a 24 hour period. In addition, the plasma markers
neopterin, 2 microglobulin and C-reactive protein were monitored. The major findings

were: a) IFN-a.2b treatment increased MHC class I expression on peripheral blood cells
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The phenotype of DCs derived fromGWCSF in the
presence of IL-4 or 15 IFNa differs. Wile IL-4

waleriswed7DC express CDla and | ack CD14 and CD1PGI/USTONE012649
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derived DC express higher levels of CD123, and CDl14
and lower levels of CDa. In addition | FNa- deri ved

. LRSI U b ekl OB P HRRer ) SHEG plgsma

ReskeCaidae@bi®iie lbvitbeby FN-aet |tﬁelalﬂhw1t whd H3KNhenduced a 50% block
humani zed anti-1FNARL anti body, H3K1l, resulted in an
anpeeeiinlevels apdnt28fnradegmnin C@’ whie ne hange Wﬂg lhegewith $2

Furth th |
s Btehn; Tkt eder et e B S B B ol v pserved
W 1tiBh &rab ﬁ&’ﬂuﬁﬁ& b%ﬁ@@ﬁfaﬁtiﬂ&@%r p@pRRArance. Thus, this

experinment denonstrated that the humani zed

anti-1FNAR-1 antibody is capable of inhibiting |IFNa

i nducegl genflpisdtic cell maturation. The results of the

flow c ?onetrlc anal ysis are sumarized in Table 12

(the rfﬁdjsa gkititd irhthe getoniBitre¢agniz2 Sonbeaableoto dscartain using no more than

Xperi nment.s a shown Ta Treat nt la CD123. .
SRR Rl 948 ol B S B PABS mvction

@ Gpfedeldin Asdve 1‘@1&112%6 TnferifRd to @/E&%En séeﬁ"ﬁy?cﬁe iifbwing

207 288 89 413 IFN & 50 86 130 125 197 141

H3¥ins( 1 g&4) 53 WO 2004/094473 PCT/ US2004/ 012649

GWCSF, IFN & 4 86 263 266 88 348 hlig& (control)

Exanpl e 3: Pharnmacoki netics and I nmunogenicity of

Humani gRer hohﬁwqaf&@nAQtlbody i n Rhesus Monkeys 5

The abilit of the humani zed anti -1 FNAR-1 ant] bod

H3K1 t&llpptsatst belw@rg prier gpplicgtigripndather pupbeations gllya%d herein are

tric analysis. The
ﬁ%ﬁ%ﬁ%ﬁ@ﬁ%ém%%ﬁﬁﬁ%%gﬁﬁ¥ﬂ%gﬁ%ﬁ%%% gety W th t%e r hesus
cells as seen with the human cells, suggesting that
this species is relevant for preclinical ani mal
testing. Pharmacokinetic studies were carried out in
rhesus nonkeys using 1311-1abel ed H3K1. The half-life
(tli12(3) 10 for H3K1 was -5.5 days (2 animals), as
expected for a CDR-grafted anti body in a non- human
primate. An increase in clearance rate was seen at day
10, suggested the possibility of
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i mmunogeni city. To assess this, the nonkeys in the
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was observed with 15 an estimated t1/2b of 14-19

hours. This result suggests that the H3Kl generated a

cl earing anti body response in the nonkeys. The

dei mmuni zed humani zed anti bodies of the invention,
dWeelaiMed in the previous exanpl es, can be used to
reduce the imunogenicity of the humani zed

anti-1FNAR-1 anti body in vivo. 20 Exanple 9:

Neut r aA hembiiaed aftidodieRhiudbisizAcartibody fiagmbhirthati specfically binds
Anti- | FNAR- 1 ﬁntlbody i n Rhesus Monkeys A

gRA HRRAIEGRLN & SRBWEENEas used to study the ability of
the anfjealfiiin V%%BIQ %&ﬁc 1'151}@ tht borthPlefch®ki®P determining

activity in vivo. s no exogenous | FN-(xIb is
26gidoswung antid anmgnazdsaxf SEQ EhHOr hSER I W2 0er $#Q ID NO:3; and

peri ph ood [l s.and the. sence, of Lu .. .
Dot i b bt Pl e €51 e Sontyt i R EREBIRicnBE(Y ygpmining region
tamgiab acidWeduenass df. (%]]D o] SwQab N@fsgbksmlm N©:6; and

anti-1 FNAR-1 mAb 64Gl2 humanl zed anti-|FNAR-1 mAb

H3 K1, wablérﬁoma@ Famewerk regiens frapthe beavaisag liglt ehajgs of a human

RS p R bR e ol QrcndB B BR Pl
| franeval rbg:ibi&’sﬁalre vasltarahfivertedhaven agitddy beinmpe antitsbdy consensus
In addition, the plasma narkers neopterin, (32
nﬁ@ﬁ@’(’j‘l’fgbul in and C-reactive protein were nonitored.
The major findings were: a) |FN-a2b treatnment
i ncreased MHC class | expression on peripheral bl ood

cel | s TEAhMANZEAMABEdh7 S l‘glﬁﬂlﬂﬁgagﬂ%@ﬁﬂ@%@aerﬁ oficlaite 1, further
|ncrease expr,essi on C ant i body
m%%%'}%ﬁay Y e Stﬁloﬁé%?é%owﬁﬁers nmeasur ed wer e

elevated by I FN-a2b treatnent and H3K1l i nduced a 50%
ock r
%ﬂ e ’lr“]fé CLE%%S ee%l V\%@bé‘?e/ Qﬁjz( g faﬁ%cfeﬁﬂéﬁq'ﬁ%ng Blf glﬁm(;’B wherein
Tthe hemen eavy qpnstenirgsioa i wlmt%&@réélgﬁﬁ@ép £ensisting 2 hiygsn gamma
OQ%ﬁﬁﬂﬁgb’éhd%ﬂgﬂhﬂﬁgm&ﬁHAIa||y bl ocked by anti body
treat nent.” Equival ents Those skilled in the art will
recogni ze, or be able to ascertain using no nore than
rout i ﬂEh@PﬂﬁﬂiﬂlZﬁﬂrﬁnabb@yﬂ or hmmni&dlahﬂbd)ct;nﬁragmént fofielaim 2, wherein
i fic.enbodi nent ention 10 descri bed
htglF angﬁ%‘ﬁ' Cé’&ﬁtia{} alieglr?flég %a%ml tended to be

enconpassed by the follow ng claims. Incorporation by

Rff er e’f lﬁ‘hﬁmﬁ’&‘f &ftbSdy ﬁﬂzeﬁaaﬁlﬁ%?aﬂﬁédl&@tok' eRfn 3N herein

her IC&tIOﬂS Clte ereln are

i m@h@nmzmwﬁép@@n@@zqdrmh@w fragment dagan {FN alpha receptor-1
binding affinity with a Kp of 1X107 M or less.

6. 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.

7. 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 within a range of 1X107 to 5X10™° M.
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humani zed anti body or hunmani zed anti body fragnent that
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conprising: a heavy chain variable region conprising
t he conplenentarity determ ning region amno acid

R L R, SE0 LD MR 2 0B Vi

gadMuaRivead ﬁnﬁbb(ﬂﬁir @anized attégidy fragaenticasaniTEN alpha receptor-1
enc SEQ | D NO E or SEQ I D NO 6;
i’i’{gﬁi a@Sﬂ‘t lﬁ%n BWFﬁfﬁ?(&ﬁe\%)rk dr\?gl ons fromthe

heavy and |ight chains of a human anti body or hunman

?gt ' beﬂﬁéflfﬁ%ﬁfz@& Yl B Wi Qﬁtﬁjoﬁy gm‘éﬁf d)faéyilﬁl 1 Wherem

mal n amewor k regrons are_unal tered om t he

anidi veeppizsd aptibrty aidtnesirpd astiady dtagment baseRdFR ala@ rfceptor-
Pt ety edianh khedwf oK1 bk zet Mnt i body fragment

of claim1, further conprising human heavy and |i ght
constant dommins. 3. The humani zed ant i body or

horani £ admantédbadibotly aghenaniodd aitidbdy ﬁagmﬁﬁﬁh&tmpediﬁeally binds

g:gﬁaal%l{l\ r%Xéf)téi‘oﬂ %ta‘%%% arhw%h)r? Xﬁ*ﬂb?eclte H%h%ﬁ‘l% grou p

uman

gamm 4. 4 tiheminernsi sauenser EIR1 @Ecmumc?a_z)e@mi Ew
Hogy é]ﬁﬁ@@m OfN @'3§'offhl%rm¥\’ﬁ§t'ilﬁid'3} 6418, WHERM H8&éY one

cons?ant re . unanlze
AN aeig] spHisefiem fas gee%@%@d e P@H’@rﬁé}ﬁ{] SCGPENoE &) rgDiR3 (SEQ ID
Wergidhd sai d humani zed anti body or humani zed anti body

fragnent has I FN al pha recept.or afflnl
w b a ko orriieciomai ftpiEacRhehs deriR o g pfeh Bedidody ora
dnindncayibody dtnnsasug fdmanwoilbody fragment of claim 1,

wherein 30 said humani zed anti body or humani zed
anti body fragnment has an | FN al pha receptor-1 binding

alflf i ni The wimanized entibedylotigmgmiged entilady fragmenhaf claim 10, wherein

E}{gﬁgnmiﬁge@mdbaewr Rﬁndlﬁ%ﬂ&mxme dy?lﬂb @Lﬁ)fetfaﬁﬁggféﬁét 0% 3fthe IFN
| nize r umani ze

ARRASEsPtety b BiRding R tﬁ%mﬂ%ﬁnﬁ ﬁﬁ%%@e@ﬁ‘? 1 35

bi nding affinity within a range of 1X10- 7 to 5X10-1 M

2 ooy PR D BRo RO ay A el el ARG 76, whercn

vihe vatiable darnain fameawark degionsi am@dlyalt@redrﬁmm thewumamanitibedy or
fﬂl@lgs[ﬁezﬁlthbggyc‘ cfendil rahiibR £ ecept or -

13.  The humanized antibody or humanized antibody fragment of claim 10, wherein
said amino acid substitution is at position 4 of CDR3.

14.  The humanized antibody or humanized antibody fragment of claim 13, wherein
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, N, E, V, A, C,G,S,LR,D,M , H,
T, W, and K.

15.  The humanized antibody or humanized antibody fragment of claim 13, wherein
said amino acid substitution at position 4 of CDR3 is a substitution of proline to an
amino acid selected from the group consistingof: L, E, V, A, C,G,S, LR, D,M, T, W,
and K.
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binding affinity wwthin a range of 1X10-8 to 5X10-10
M 5 9. The humani zed anti body or hunmani zed anti body
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or humani zed anti body fragnment has an | FN al pha

receptor-1 binding affinity wwthin a range of 1X10-9

to 5X10-10 M  10. A humani zed, anti body or humani zed

dft i bodie rumagiasd antibrdy cg@@maﬁJZ@@am}bqéwﬁ@@nembOﬂ qpym 10, wherein

ahfahanih6 GeRts@bstibutidiAY biisbsRiddeAVOF GDRBN vari abl e region
conprising: the amno acid sequence of CDRL (SEQ ID

NO 1), CDR2 (SEQ ID NO 2), and CDR3 (SEQ I D NO 3) of
rm'ri neTtartunkmibed GAGEGy oMhenahized bntilerlytfragneent afdlaie 16, wherein

5‘?3 aélﬁlglg Sét ﬂrdt %Bﬁgu cg%%p?)% 181&%? %? C![ﬂ@t dllg %gﬁﬂtﬂlﬁl(&céfqyrosme to an
donnd acifiselveisd rﬁiom thgigony ctsi)amsmwoif Lok @, RuWaA, Bribi Gody, W, H,
Q¢ wran antibody consensus framework. 11. The

i} ; .
hudmani zed anti body or humani zed anti body fragment of
claim 10, wherein the humani zed anti body or humani zed

alrgt I borhe ﬁlﬁﬁwﬁ%ﬂtanﬁﬁé@l dthuadant-@a ahtivdBoedenidneof ¢im 26) wherein

qha rec eﬁl&%&st&&bl a(li af f E@E)@]ﬁfagﬁla%t}on of tyrosine to an

Imjmaa iazidderotet oty the rgagmmSleﬁngbﬁ EoR1Y, Awkeargi . t he
vari abl e domain framework regions are unaltered from

the human anti body or human antibody consensus
fl&anevwwhum@me@ antibedyherrhamanizgd antibasydjagsrenh ofemi ofedaims 10-

?‘HHEQE 18hit Hafll MarikBie r\é@%ﬁ %bﬂl riSiak theAdthiA® acid sequence
aC| Su St| utiLon_ I's atéggSItlon

AR LS QUPIIGE: GPRR (SRR DO smhe PSR SERIRNGIO) of murine

CdndibBiiyl84GYer ein - 30 said amino acid substitution at
position 4 of CDR3 is a substitution of proline to an

am no acid selected fromthe group consisting of. L,

NO.E, The Wymaized,an8pody, orRuniynide|l apkibody, fragment df &lainl 59, further

T ﬂﬁiw ' r | antibody fragnment
o%?ncé}gl @gﬁé&t?ﬁéﬂ%@ ngél{%ﬁgr%ﬁ%gl acid substitution
at position 4 of CDR3 is a substitution of proline to

aﬂ_ a@/ﬁ@%ﬁﬁéﬁz%%ﬁﬁ&&ﬁoﬁ HuRianiAa aﬂﬁ@W ﬁ%lgérﬁ bf E‘lﬁm@ﬁo wherein

sze hrweh heay yersiarisgan easz%ezf@edwflﬂn tHFOHR) ﬁ%ﬂf»ﬂszléla S¥Bhan gamma
an toabiely2, Qanti R Hind @dmani 4. body fragment of claim 10,

wherein said am no acid substitution is at position
11 of CDR3.
22.  The humanized antibody or humanized antibody fragment of claim 20, wherein

the human heavy constant region is human gamma 1.

23.  The humanized antibody or humanized antibody fragment of claim 10, wherein
said humanized antibody or humanized antibody fragment has an IFN alpha receptor-1
binding affinity with a Kp of 1X107 M or less.

24,  The humanized antibody or humanized antibody fragment of claim 10 wherein
 said humanized antibody or humanized antibody fragment has an IFN alpha receptor-1
binding affinity with a Kp of 1X10 M or less.

25.  The humanized antibody or humanized antibody fragment of claim 10, wherein

said humanized antibody or humanized antibody fragment has an IFN alpha receptor-1
binding affinity within a range of 1X10”7 to 5X107 M.
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17. The humani zed anti body or humani zed anti body
fragnment of claim 16, wherein 5 said amno acid

wWGE g3 i on at position 11 of CDR3 is a subspe¢T/usi0041012649
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of tyrosine to an amno acid selected fromthe group
consistingof L, EE Q R V, A F, G C I, T, W H,

K, D, and S. 18. The humani zed anti body or hunmani zed

anti body fragment of claim 16, wherein 10 said am no

@‘5' d sietunidnidednnaboddasiHuimanizéd anfibddpPRegnentiof claim 10, wherein

t1tut t
A &aﬁﬁ%@we ent?b.ed%%a%%wa bR receptor-
Handifig effinitysmitined rargeidfa st 08 to KON Med ant i body
fragnent of any of clainms 10- 18, further conprising a
l'ight chain variable regi on conpri si the amno acid
%quer%f@ hwrmed@mm@@umw@i 4§1t1bc@%F€23gwaQ0 f gaim 10, wherein

The %&sﬁgﬁﬁdﬁgnﬂ@%%tl&fd e ﬁgﬁsfﬁﬂe]g@dé’lpha receptor-1
u | Z | u | Z
m%ll%aéo R A HERE Teseqt Pﬁpl@o g%Pt hM? conpri si ng

human heavy and Ilght const ant domains. 20 21. The

d f
S S rdAR Rk o KRR AL a0 PouS Rk AP e Bty s
JENedpledret eson-1 frengrising: consi sting of human gama 1,

2, aa{rﬁ@a gmyge T {’Hﬁ?@&!
gﬁmod : r\ér?lhézig(dyﬂ t1 bod %%aﬁ%m ljﬂgfa claim uence of
WHaR& |(ﬁ QtIDeI\T@uHaGDB@a(WQcM a?r)t a@e@DBﬁ (SEQMQ 3) of murine
OREBBAL64@B2; ahBie hunanlzed ant i body or humani zed

anti body fr aﬂ%&&f of cI im10, wherein, sai.d hu

ant i body or PRIGE F%%CW%@e ﬁggn%ﬁm{lmmuence of

allpRa (SEQADt NO:4), CBR24SEQ IDgNeX 5)i md §DRi3t(BEQ IKONOE6) of murine
| ess. 24. The hunmani zed anti body or

hu#gﬂ‘lz éﬁdégzﬁta?l fragnent of claim10 _Me¥e_i n said

humani zed awhmbmd e bumpniredantidadaar hwoenjzdd-aghedy fraggent

a&)l rige@émqgé’st bRéE %ﬂhﬁracild subabtﬁgh&ga%fdnﬂhS )écM"pBEi’u@n KRe@bd from

R RS HA TR s R haTEL 0HCT DAED 1ok Ro 6 Ls §8fJOL, and

hegmani zed anti body or hunani zed anti body fragrrent has

an I'FN al pha, receptor-1 bi f|n|t
range of 1 Xy Bersi tge aming. 3f51 I’MSI % 1 ifindicated

RETIZE206 Ahthb26d® syskfn sct fiertthinatiaze d antl body or

humani zed anti body fragnment of claim 10, wherein said
humani zed anti body or humani zed anti body fragnment has

a2f. | FNI'ag Itrmanieeseqmtibpdylor humanized antibody fragment of claim 28, wherein

said amino acid substitution is a substitution of alanine for phenylalanine at residue 24H

utilizing the numbering system set forth in Kabat.

30.  The humanized antibody or humanized antibody fragment of claim 28, wherein
said amino acid substitution is a substitution of methionine for leucine at residue 29H
utilizing the numbering system set forth in Kabat.

31.  The humanized antibody or humanized antibody fragment of claim 28, wherein
said amino acid substitution is a substitution of alanine for leucine at residue 29H

utilizing the numbering system set forth in Kabat.

32.  The humanized antibody or humanized antibody fragment of claim 28 wherein
said amino acid substitution is a substitution of isoleucine for valine at residue 37H and
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binding affinity wwthin a range of 1X10-8 to 5X10-10
M 5 27. The humani zed anti body or humani zed anti body

wo e@gienr3 of claim 10, wherein said humani zedr@nusivody12649
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or humani zed anti body fragnment has an | FN al pha
receptor-1 binding affinity wthin a range of 1X10-9

to X10 10 10.28. A humani z i b or nj zed
o pleigrrominenleaype 8k fFflg‘é? f?@& Hiﬂﬁa%g n‘? system set

rfBﬁEﬁ‘IKﬁbal conprising: a heavy chain variable region
conprising the am no acid sequence of CDRL (SEQ ID

NO 1), CDR2 (SEQ ID NG 2), and CDR3 (SEQ I D NO 3) of

B3t i néChedrinapdrtyl 26URIQY, ordmchatBed aniilytdy fodgaient ofelpiab® wherein

SRR MR OBy R

mh@yngdhewp eréing sistenbistiforduyickebabng wher ei n t he
humani zed anti body or hunani zed anti body fragnent

Conp“ ﬁﬂ%lé%e ?até‘ﬂg%‘g’l ‘gg}tug?im?z%g%‘&%gist i aﬁaalm 28, wherein

CB@f@Bdn&hb agidatibstRdiibn id AEnbSitidionddTHlysird fr arfitine 2Otesid8d Z1H

gugéii’z{nlzgthé 8&%@ Cr% sgrstegséét fo neKaﬁ) al. he amino acid

roup e % ndi cat ed utilizing
the nunbering system set forth in Kabat. 25 29. The

ni ﬁ?eqlﬁeﬁﬁibﬁd&ﬁtlgéd}h%m&%d %ﬁﬁl‘)&ﬂﬁb’ %n{e%g BBALInPDS, wherein

im?28 erein. sal'd amno acid tion i.s a

ssabisatmme taplérsubwtml%msr@esubwutwbqﬁlp%ﬂlw% é’aléne 3 eesidnge/ SH

2ftizidg! thé hdmBeridd & sRe Forfiingyslagm set forth in
Kabat. 30. The humani zed anti body or hunmani zed

anti body fragnment of claim28, wherein 30 said am no
4. d sTheshuinhartizedrantibody mlhusrlainimﬂiantibcnfy finsggningnd of cleind 88, wherein

' ne r I
SEHE o Abid SRk foR B sulid ] bt RYTREH Adeeid AT
mﬁam&%dnambemwsfmmwmh wiKahati m 28, wherein said

am no acid substitution is a substitution of al ani ne

for |eucine at resi 29H 35, uti li the n er .
st entRedpumpagyizad qrwgwg)b%& humggizeg ﬁ@“ﬁ‘ﬂfﬂhﬁﬁ?@é@tg lﬁﬁ%ag, wherein
Osfalcgéiﬁﬁlﬁlaémuﬁgﬁtuﬁ%dié d suBgitetidn &f leﬁdlﬂbda fﬂr%&tmfﬁﬁ‘k%% fesidue 37L
i.d.ami no acid su a,substitution o
BiitiR R e RR e Rl e 5o o
2004/ 094473 PCT/ US2004/ 012649 a substitution of
tig’ eon’fﬁ]sehl.{rﬁ l}lfédarﬂl'tlﬂgdﬁ& Hlﬁﬁdn%ﬁ aﬂgﬁ)cﬂl fréé'rﬁérﬂ 9 Ellaﬁn 28, wherein

nuriber 1 ng
said amino ac1 substitution is a substitution of alanine for leucine at residue 46L

(H

utilizing the numbering system set forth in Kabat.

39.  The humanized antibody or humanized antibody fragment of claim 28, wherein
said amino acid substitution is a substitution of isoleucine for valine at residue 58L
utilizing the numbering system set forth in Kabat.

40.  The humanized antibody or humanized antibody fragment of claim 28, wherein
said amino acid substitution is a substitution of aspartic acid for serine at residue 70L
utilizing the numbering system set forth in Kabat.

41.  The humanized antibody or humanized antibody fragment of claim 28, wherein

said amino acid substitution is a substitution of threonine for phenylalanine at residue
83L utilizing the numbering system set forth in Kabat.
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forth in Kabat. 33. The hunmani zed anti body or
humani zed anti body fragnment of claim 28, wherein 5

w@ 200d/0237ho acid substitution is a substituti oPCDIS2004/012649
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proline for alanine at residue 40H utilizing the
nunbering systemset forth in Kabat. 34. The humani zed
anti body or humani zed anti body fragnent of claim 28,
wherein said amino acid substitutionis a

s2bst ifhethvatanied lasbetss dr@unahied kintbody fragiiedtier dldith 18) further
utili.zi n%lthe nunberjn sgsi;[em set. forth in Kabat. 35.
FRBPHSHE a8 DAy ﬂ@dﬁ’éf AR AP P8RS ant i body fragment
of claim?28, wherein said amno acid substitution is

Subst tut i £l ' . j gﬁfé"n . .
u’3i'l [ il};ﬂr? 'ﬁ?g&r? gﬁ%{elr#ﬁ}g&gly% f%élr%\égéftlﬁ‘%g?ttfﬁarl n ﬂgﬁ%lfzﬁr% wherein
3B homhan t?wm'ﬁﬁmz%@manglm tsohplested Hipmm Hiesaumentisisay of human gamma
flr, Qﬁiﬁﬁtzggﬁmﬁia@,ﬁhééamﬂa@l[a n said amno acid
substitution is a substitution of alanine for valine
at residue 19L utilizing the nunbering system set

faar t h ThHe Héadhaized 20tiBddy drtentauived hatitsbdgritdghedy obélaim 43, wherein
g{ﬁ?nﬁni zed anti bqgli/t fr.aﬁ nt_ of claim?28, wherein said

F RBmAR her vy SRRt PR iOH 5 At I on of | euci ne
for glutamne at residue 37L wutilizing the nunbering
SMSt e i ] ié . . i 14 .
OA?S_' hurn?a}?}eﬁ{zuéﬁda% E;}griztti i%ﬂ%@?@agmﬁgegg ﬁtclzl alS m %&% \S\ﬁglgﬂhﬁgg’ wherein
3idshynapniged petibedordiranized enibodysiagnagnb Bas an fiNo#lpks receptor-1

Hindhp erfdly wigvs Kperak108s dpRs46L  utilizing the
nunberi ng systemset forth in Kabat. 39. The humani zed
anti body or humani zed anti body fragnment of claim 28,

wWer ei The Inmidhizd antbedy ¢ Inmbsizet] ahiiloolyi fsagment of claim 28, wherein

S B AT A3 e
Agindimp efftnityewmitle @ oaoftl X 6dWM or lestimani zed ant i body

fragment of claim 28, wherein said amno acid
substitution i s a substitution of aspartic aci

: ] . for :
<8k i nelhghymeasiizedeantibedy on hwmapized aphRody frasanang @9 glyip g, wherein
s@td h@hddizddnkiBba@y or Rmdhlzed Btb&URAEZSE hadir IFUYIphA receptor-1
Q?%nl zed .ant.i hody fra(%rﬁ@toqqf g&ﬁh 8, wherein said

88 ity P aRg s 13592 atdli tMri on of t hreoni ne
for phenyl al anine at residue 83L utilizing the
n er . i n. . 4 .
B
haardiimimaadzesrantibody of nuganized apiibedyafragment hasan HRY alpha receptor-1
binding affinity within a range of 1X10°® to 5X10™° M.

49.  The humanized antibody or humanized antibody fragment of claim 28, wherein
said humanized antibody or humanized antibody fragment has a nIFN alpha receptor-1
binding affinity within a range of 1X10” to 5X107° M.

50. A humanized antibody or humanized antibody fragment that specifically binds
human IFN alpha receptor-1, wherein said humanized antibody or humanized antibody
fragment comprises

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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conpri sing human heavy and |ight constant domains. 5
43. The humani zed anti body or hunmani zed anti body

wo e@gientr3 of claim 42, wherein the human heavBCT/US2004/012649
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constant region is selected fromthe group consisting
of human gamma 1, gamma 2, ganma 3, and ganma 4. 44

%&@ﬁ?@@fﬁ%&?ﬁ?&%&f%ﬂ@%%% SR ot Figure 1K
H y bl\g?fll’fﬁ%fiilguﬂélL @DEMSUB);%(Z ed anti body or

umani ze 1 DO ra

hurmnlaz‘éa’ AR BBPIE FoT Aind agtd R e s PAEL Bofh i Bichp
ara)nlletﬁh@d)ﬁSEQ R AEP 0oL Figuvé ABI(KG), SHQ Y NO:M bAFEuRG{K1),

a2 22 of By 2P e RO IRO: %%e%fgﬂ%%én@%ﬂ"b; SERD
e ofdtign CF KB E)oBE OASPHEWE B (1 -64Pe SEQBANO:26 of
%LJF@}?’\P@@/E)ESEQZE NO:2 Db 2@ K'IJD/E)( G D B3 @fF Figure

e MBS e B0 e TBBICEF S SR 3B Houapigure 20

d anti body or hunmani zed antl body fragnent has
an | FN al pha receptor-1 binding affinity within a
range of 1X10-7 to 5X10-10 M 48. The humani zed
agit.i bobye lnmdnimedrantibodyaont livingeayzefl ratjpetyt fragmerit af ohaiz@ 50 wherein

S Gy RO M BB i o
whmmamylowmdtﬁeﬁu%\w@ hagas en amyerogd SRAUGHORS Fef fmt 4w SEQ D NO:8
of o] zﬁfgd @e@%leq{ghlﬂﬁl@ﬂﬁllégﬁ R § Q%@eﬂ%ﬁﬂl@%tammo acid
hFHFCS &3 S%H?ﬁ%ﬂ&@@éﬁ@?&o#? FITOY pha’

receptor-1 30 binding afflnlty within a range of

1009110 B 0 AR SRS DA o 50 whern
headihurh&Etzeal aatihodye olelpmnamz_ed ambo@r fuagafmﬂ Chmpasﬁszae‘canable heavy
a& a'lrpﬁﬂﬂlo%%lcﬂéggéﬂ V1ﬁgtah BN adid SYTRR: £RBPLEBRSS SBO) ID NO:8

neavy chain g@on am no aC|d sequence

s@ﬁ Hevwed B ¢5h alea Bai8 emiRy a5id ssEenqs hawing agramino acid

F |aE sétHgith 1§§@QIIDN@2hooftff @ ®1hD (H3), SEQ
é@gltl\il%ﬁ;%]'fl'ggft Fi gllJre lE (M3), SE(lggLIED I\I(S :bL4 gf %:I gure 1H

(I\/B A), SEQ ID NO 15 of 61 WD 2004/ 094473
PES/ US2ROUAAR Set0antiBody beirari 2828y ibo BERagritertiof thimf50 wherein

aﬁ%&‘ @E@%ﬁ%ﬁ%@@%w %lé%dfgh%éﬁi}pmgﬂ cgméﬁseﬁ(pélaﬁ'{% e heavy

ctimimaminoi aalsl sqnenyiednvimgian @raed acid serenteeassel @azﬁleﬂ SEQ ID
@M ¢ BEriBHRUD (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 (K6).

54.  The humanized antibody or humanized antibody fragment of claim 50 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:21 of Figure 2C (K1).

55.  The humanized antibody or humanized antibody fragment of claim 50 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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consi sting of SEQ ID NO 20 of Figure 2B (K6), SEQ ID

NGO 21 of Figure 2C (Ki), 5 SEQ ID NO 22 of Figure 2D

W@ K04@)4478EQ | D NO 23 of Figure 2E (Kl -D), SEQIDUSO0LRE2649
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of Figure 2F (KI-E), SEQ ID NO 25 of Figure 2G

(KI-C' D), SEQID NGO 26 of Figure 2H (KI-C/E), SEQ ID

NO. 27 of Flgure 21(KI- rng) %Ct) D NO, 28 of Fi gure

NO(H of Figyre)LE ledighErhain amsne o S%u)enwvmg an
Skhinb laciti@eé&n@é aﬁa 6:€h BLSEQ Db N 2Chof Fidr&1C (Kh§:

humani zed anti body or humani zed anti body fragnment of

claim 50 wherein said humani zed anti body or humani zed

afd.i boTye Hiumagrissdt antiboghy oslesnaizedrantibdédy figgment of hlaim 50 wherein

SR Rl TRRRY B NBN A R PO DRI ible heavy

vehaimhimo|acighreqeense haginge Ao ammcuacsfé sRapRes A5501 loethan SEQ ID

W{é@fﬁ@uxﬁ%l@@ﬁﬂ%@ Gnda V%ﬁﬂ?lé éﬁtrbhbﬁl apkirb laBl ANS #c@having an
hﬂ%@ﬁ@f@oseachsawtff%%ﬁ@na@ﬁ ?egwx%%&ém) sai d
hurmnl zed anti body or humani zed anti body fragment
ot B SR G God L M B PO RE iy ST 0 wheren
ﬁhﬂﬁmﬂﬁed:algﬂmdy ilthlqmm)lzedaamdbadyvﬁagmmte;ompgms aYmriahle heavy

Siﬂaﬂf%l?:?*ﬁqﬁCfﬁde%E TR 18 iy Tud &GN goperigig sER

hiYRahi ofdld ganet il EMByB b and a yanibie hglﬁrﬁmwnp ﬁ@‘&rﬁé‘ﬂﬁené? having an
Chaind 2ol WheaRERs s&kabih HHISBQIDaJO2NtIfFdite 9C (RUNRNI zed

anti body fragment conprises a variable heavy 25 chain
am no acid sequence having an am no acid sequence as

s&8. f oThéhirnarHéd iriﬁbbﬂ}t ﬂ)ﬂhtﬂﬁarﬁ:k@lwhabd@ {reghentaddlaim 50 wherein

\z;?ﬁrlﬁhﬁ&lggl?llaé ag’t&i?gﬁgép as se ]?’H‘%Fﬂg%ﬁéﬁ B%Bg%ofv%nable heavy

Fcl@m amite ackdjequete hﬁhmgmumanmz eaid aeruienesds sef forth in SEQ ID

t4rh
ST ST B B e
cwn@evgldaseqa@ncg@ﬁ get ab}n SEQ&DrNQralmfFa@r. nce

havi ng an am no acid sequence as set forth in SEQ I D

no ey buudEgeduthdd pr i soaf iy Boag raedeiy s HBuR 50 wherein
sﬁd hmmmlil_zemarﬁﬂfﬁdy Dr hin2dizaf anfibgdy fra@@erftiompridés Hoariable heavy
0e i11fﬂ &Hﬁ{&gaéﬁ\f'j\%egﬂéﬁé%%‘i% % &n%{f&? h&&g {1&%%3%’: forrﬁlQH%%‘Q D
hN@ahI elligaret ibHOdy), bndgvenable behcheiagming afpldabq@nh@bwng an

CHAD R LQuakicts SAFIRRGESBODNIO? i RRe 28 (K1-C
sequence as set forth in SEQ ID 62 WO 2 4/ 094473

PCT/ US2004/ 012649 NO 11 of Figure 1E (M3), and a

vge.i abirge hi@ibtizédh aitibodonBursiigedSAHBOAE Safavhtnd cBiim 50 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:15 of Figure 11 (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).

61.  The humanized antibody or humanized antibody fragment of claim 50 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: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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am no acid sequence as set forth in SEQ ID NO 21 of
Figure 2C (Ki). 56. The humani zed anti body or

wheovsaidaesl anti body fragment of clai m50 wher eP@I/US2004/012649
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sai d humani zed anti body or humani zed anti body fragnent
conprises a variable heavy chain am no acid sequence
havi ng an am no acid sequence as set forth in SEQ ID

NO 17 of Figure 1K (DI M3), and a variable Iight chain

a6, n ]9 ’ﬂfdhlﬁuﬁaﬁﬂ?bﬁ%ﬁb o @im@hized Ahtilbo B AbnSed UL €latn 86 wherein
set ort 1.N

it TR otz AR B et ElrisS acifiiable heavy

ofhad anhimo 50idweguaica hawag dn hmirericxbstqaendelnedgt forth in SEQ ID

: y : At _
O R ESOIEN, GO AP AR RN hoving
saaneine acigseqesnce of 84 forth BEREQ Bg N@22 of Higurg (K 14¢).

(M3-B), and a variable light chain am no acid sequence

havi ng, an _ api.no .aci.d sequence as set farth i | D
NS o1 % irehling Sibiie e stsg o Sme Thpirion b N Eipba dgpeptor-1
Odn # beThdipredingTFNadpha fecapgsrensomybrisihadontdedingties edllwith the

ai d humani.zed antibody .or . .hu | zed apti body .fr nt
T ARE oGy PR ST DR bR Rlon e
hthe binglizgofAiiNto THN adplregerptarel mdnlgbited.orth in SEQ I D

NG 18 of Figure 1L (DI M3-B), and a variable |ight
chain am no acid sequence having 20 an aning acid |
s@huentle methodof eleim 93 whesgin thehwpanizedyntibogdy, pehyrpanized
(ddtdody Pragrhbst mhmmwﬁgm@_béﬂa&dyw% ABINERE 2EFhigAVHIDRY, of

erein

f f claimb50 sai d humani zed anti body
o{}?ﬂ(gpn%?rglé%?' anti body fragment conprises a variable
heavy chain am no acid sequence having an am no acid

sgguen t f0F [ . FLQure -

Ky eopTarRint; ntelR e halibs ddighy bl Blhudk

hantibody fiagmenti indsslFiNdalpkansesmier- hwithat binding affimtyswth & Bp of
8 Akgure 2D (KI-C). 60. The humani zed anti body

I\B(ﬁ(ﬁrrg/fn?ze% anti body fragnment of claim50 wherein

sai d humani zed anti body or humani zed anti body fragnent

COBYPI | SESmRthadf 3k d3ewtdreinIe B@biizeédhmiibodg ofhumanized

seqyence havi 1.no acid sequence as set .forth in
SEPEY eeen ind A ubha ton] MEHFndbarfinb iy itanee of
chigi 07 MhiortX B’ Msequence having an anino acid

sequence as set forth in SEQ ID NO 22 of Figure 2D

(KI-C). 61. The humani zed anti body or humani zed o

abit.i bodyméthed fsrihibitionlod ErirBmuURpEISBOTE i3 Subipet comprising

Ny R & Fhoa b thdQMbYecO the HiTRRIZE€ Anidiydy R W¥mbhiBedBMbody fragment of

conprises a vari e heavy chain aningQ .acid sequence

ha ?ifgcl%mlsén%@@é@ 28 dfyBE sespenseds hghited- i n SEQ I D

NO 17 of Figure 1K (DI M3), and a variable light chain

api no i d sequence Vi an .am no aci d sequen as .
S8 of ipmefpodt ek Bhoisi e Gt eppgrigstiodfyfes prossion of
MHC class I or MHC class II on cells.

69.  The method of claim 67, wherein said immune response induces dendritic cell

development.

70.  The method of claim 67, wherein said immune response is characterized by a
mixed lymphocyte reaction.
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WD 2004/ 094473 PCT/ US2004/ 012649 62. The humani zed
anti body or humani zed anti body fragnment of claim50

wob@red473 sai d humani zed anti body or humani zedr@nus1vod912649

10

15

20

25

30

35

fragment conprises a variable heavy chain amno acid
sequence having an am no acid sequence as set forth in
SEQID5 NO 18 of Fi ure 1LEDI 5)11 and a vari abl e
1Hlght Wﬁhﬁﬁpﬁﬂaﬁ% & velsiei GUmHHe EyspoRsedeglpdes
SEkivRdEDfAHosRhub@LY Bellsn SEQ | D NO 22 of Figure 2D
(K1-C). 63. A nethod for inhibiting the binding of

type | interferon to I FN al pha receptor-1 on a cell

expr esHiengethbdofitlaha 71 eekegptioraid atlosgonulaiony celtsrara GMASE/TFN
t:h | 4l e 10 humani zed antibody or hunani zed

n If’%géiﬁn%tg&ﬁglﬁt of any of clainms 1-62 such that the
binding of IFN to IFN al pha receptor-1 is inhibited.

6/5. The rﬁ@ﬁ&?&lf t?éatlﬁg ah Hht@ﬁnm‘dﬁ@ﬂl@blﬁelt Iﬁ%niﬁ-ﬁﬁi %J é&ﬂ)n or Graft

anti body aor. humanj ze ant | e
aY s Hegdpewee (G i 2 B B‘?tr?an’&f“ﬁ‘%ﬁ aﬁww@ﬂn&m@u&mmd
%tl%?fd—}@ormlMlﬁﬁzddeﬁﬁlbo&ﬁﬁ agihént @Ehﬂi\}@df &lhing| 1a6m(ﬁz3subj ect such that

B e e e e B Rl T T )
8

afflnlty with a KD of 1X10"8 Mor |ess. 20 66. The

@rrggﬁgg{jmg g%g@glmvrﬁ e R Bin gﬁnrgeﬁnghzepugﬁmg%%&ﬁmm

rcéwécrowhlch/wﬁmﬂmatnw ﬁ@wdeIIS@ﬁSP{(IBH’)E hin a range of
1X10-7 Mto 5X10 1M 25 67. A rrethod for inhibition

of an p in a subject. c i sin

vt i SRR 03 SRR 3uBPaER SILHIRGA b hedte BB
hdisartérz ethichit Sheteinid Tagisdrithehatosmy(SaE).Cl ai ms 1- 62

such that an inmune response is inhibited. 68. The

met hod of claim 67, wherein said i nmune response

nmifdul aflesmethodef slaim 73f wh@einideid wethed is fopfrediiag anl asgimmune
I ' rein said
e i e B e R i B A R (A Cprrent

35 70. The nethod of claim67, wherein said inmune
I'EEPONPRe nSthol ¥TRRLA 7B 2R HerBin sAid mibthed id HRRBaE teansplant rejection.
reaction. 64 WD 2004/ 094473 PCT/ US2004/ 012649 ~ 71. The
met hod of claim67, wherein the inhibited immune

I 285 ponSke mpthodddelaim ] Wheremsanf mathbd $¢ fortreatingr GVHD.
cells.

79. A method to modify serum CRP levels in a subject comprising administering the
humanized antibody or humanized antibody fragment of any of claims 1-62 to a subject
such that the serum CRP levels in the subject are modified.

80. A method to modify serum neopterin levels in a subject comprising
administering the humanized antibody or humanized antibody fragment of any of claims
1-62 to a subject such that the serum neopterin levels in the subject are modified.

81. A method to modify B-cell proliferation in a subject comprising administering

the humanized antibody or humanized antibody fragment of any of claims 1-62 to a
subject such that B-cell proliferation in the subject is modified.
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72. The nmethod of claim 71, wherein said

al lostinulatory cells are GMCSF/I FN 5 i nduced
waleodd447x cells. 73. A nethod of treating an PCT/US2004/012649

aut oi mune di sorder, transplant rejection, or Gaft

Versus Host Disease (GVHD) in a subject conprising

30 Do P ooty DA R0 0BG OF Breeq clums 1-62

S\mndsremhhé aﬂiﬁbddlyear &nﬁbcelgrtﬂagmeht mhibeld bialo gbﬂee@ohsns rindueed by
dIS rder ot %gﬁagt rejection or GVHD. 74. The
8&’3? FEFHY 73> wherein said method is for

treatlng an aut oi nunune di sorder, which is
I g | anmped h

> L6L) UMb AR b SofprTi el o
Aot a ligh chsingeamiablgoatein of SyRFBATEILAR-L antibody 64G12,
BspekgyBhpedt® HuldmheaviPandliiht 8R4iA 06nspint ebis. 73,
wherein said nethod is for treating an autoi mmune
di sorder, which is Insulin Dependent Di abetes Mellitus
(1 DDV . 20 77. The nethod of claim 73, wherein said
nmethod is for treating transplant rejection. 78. The
met hod of claim 73, wherein said nethod is for
treating GvHD. 25 79. A nethod to nodify serum CRP
l evel s in a subject conprising adm nistering the
humani zed anti body or humani zed anti body fragnment of
any of clains 1-62 to a subject such that the serum
CRP levels in the subject are nodified. 80. A nethod
to nodify serumneopterin levels in a subject
conprising 30 admi nistering the humani zed anti body or
humani zed anti body fragnent of any of clains 1-62 to
a subject such that the serum neopterin levels in the
subject are nodified. 81. A nethod to nodify B-cel
proliferation in a subject conprising adm nistering
t he humani zed anti body or humani zed anti body fragnment
of any of clainms 1-62 to a 35 subject such that
B-cell proliferation in the subject is nodified. 65 WD
2004/ 094473 PCT/ US2004/ 012649 82. The humani zed
anti body or humani zed anti body fragnment of any of
clainms 1-62, wherein the antibody or anti body
fragnment inhibits biological responses induced by
multiple type | interferons. 5 83. A chineric
anti body, or antibody fragment, conprising a heavy
chain variable domain and a Iight chain variable
domain of a nmurine anti-I1FNAR-1 anti body 64G12,
operably linked to human heavy and |ight chain
constant regions. 66
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