METHODS AND COWVPOSI TI ONS FOR TARCETI NG | FNAR2 RELATED APPLI CATI ONS Thi s
application is a non-provisional application filed under 37 CFR 1.53(b) (1),
cl ai m ng woi2eevdgosander 35 USC 119(e) to provisional appcirasteosn2zvesber

60/ 692, 786 filed June 22, 2005, the contents of which are incorporated
herein by reference. FIELD OF THE | NVENTION This invention relates to the
field of anti-type | interferon receptor antibodies, and nore particularly
to anti-type | interferon receptor antibodies that bl ock the binding of
type | interferons to the second conponent (BPNAR2) of the type |
interferon receptor conplex. BACKGROUND The type | interferons (IFNs) are
cyt oksnes whi ch NEAH@DS AND COMPE@SITEIONS ROR FARGIETING IRNARDT cel | types.

| FNs are best known for thei.r anti-viral activity, but they al so have

anti bacterial, anti-protozoal, immunonodul atory, and cell-growh regul atory
functi ons. The Type | int erfmmHmAPR’ldeAmKDNSfer on-a (I FN-a) and
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am nqg_,aci.d q ce honol o . ere oxi.mately 25% am no acid
entPty s AN S e e R ek RO BT E B ron r ecaptor - Two

conponents of the hl FN-areceptor conplex have been identified. The cDNA for

the first hlFN-areceptor (hlENAR kD receptor protein
(reported in Uze et al., Cel M‘é‘())l: i 0)). This receptor undergoes

ext ensi ve gl ydissyihentionreiatss Mheﬁddeﬁantlttype)l inietferah moeptorgmhb@llie@,@tndophor esi s
as a muc ' g0 | FNAR2
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conpliéx \itererasgothe atoond venponédt ANNRR 2} pighotype Hinienfefoo mevaptkr coatpleal , J. Bi ol .
Chem, 270: 21606-21611 (1995)). A variant of |IFNAR2, the | FN a/b recept or
(hI FN- abR short), is a 55 kD protein that can bind to Type |I hlFNs but
cannot forma functional conpl exBMEGRIIN0DI ated with hl FNAR (reported in

Novi ck et al, [ ears to
be an al ter nat i ve’jpe : He[rf g(légl?)l ag%tgﬁé%jaeh IW%%Lg%%%lgggggégeﬁﬁ FNARI
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25  with hIFN-f. The hIFNs-a and hIFN-f share a common receptor.

Cli

Two components of the hIFN-a receptor complex have been identified. The cDNA
for the first hIFN-o receptor (hIFNAR1) encodes a 63 kD receptor protein (reported in Uze et
al., Cell, 60: 225-234 ( 1990)). This receptor undergoes extensive glycosylation which causes
it to migrate in gel electrophoresis as a much larger 135 kD protein. The second interferon

30  receptor, hIFNAR2 (hIFN-0fR long), is a 115 kD protein which mediates a functional
signaling complex when associated with hIFNARI1 (reported in Domanski et al., J. Biol.
Chem., 270: 21606-21611 (1995)). A variant of IFNAR?2, the IFN-a/p receptor (hIFN- affR
short), is a 55 kD protein that can bind to Type I hIFNs but cannot form a functional complex
when associated with hIFNARI1 (reported in Novick et al., Cell, 77: 391-400 (1994)). This

35  IFN-o/f receptor appears to be an alternatively spliced variant of hIFNAR2.

The unprocessed hIFNAR1 expression product is composed of 557 amino acids
including an extracellular domain (ECD) of 409 residues, a transmembrane domain of 21

residues, and an intracellular domain of 100 residues as shown in Fig. 5 on page 229 of Uze et



(SD QO) of approxinmately 100 am no acids. The unprocessed MFNAR2 expression
product is conposed of 515 am no acids, including an extracellular domain
(ECD) of wozoeeme@ees, a transmenbrane domain of 2 1 resCuussgocandsn | ong
cytoplasmc tail of 250 residues as shown in Fig. 1 on page 21608 of
Domanski gt suEffa The]ECB'oPtFNmPﬁ]comﬁgsed gf]t@ggo%;nﬁg':ho Q‘n&l%%@nd dg-llﬂgl hlgzlpe use of
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al al so ﬂ’éB‘Grlt@bPag%&]tGO%Q@Qmﬁ@&b@nl .ZeBioh €hemi, %@6@@@&1(1995.) dorral n 1 of

I FNARI . Ei d angh JO¥% euse of TR n&%ﬁ%o@&upﬂc@%ﬁgﬁkl ha%ﬁ go%]r ¢(1995)
reported that 64GI2 cannot ini mihoprecipitate Cross a2 recept or
conpl1Bx e §sseRtishiopHg dspense fasall Txvpém(Mullem amzedxa@ J%181Qﬂ1 (j%@gb | 268")
10895- 10&%%3( 3 I&@gg

t hat bl ocke %’%‘2 {)ﬁoﬁfkﬁk‘)@%@ﬂﬁ@%hsﬂﬁgl\l_ a),&rm@fo @f}%{d% 0'IIl PlgSPe nd U266 cells
and bl ocResgificHEN gignal gans P‘f@ﬂé@@ﬂ?@n@;@(ﬂmt?& er)c maflf@quinicz tUBBe91: 9%60R-er f er ons
on Daudi [ Tl

ant i bodi gg(%t @4923%50%% Wi t2 H&QEN ségjﬁdﬂ?ﬁﬁgﬁﬁ%?%ﬁ lg‘rhdtdg)l}llfde%@%r ecept or

i nt er act Pk Mol Lelh Bigh, KudR0%i{198Dbsed. See, for exagﬂglﬁe us 5516512787634
5919453, 5, 64B78er HOR Aol 58P 3687165

W00320187, V\O96?/ 33?35 EP08’§02830 EP4959079%0 @%077512%\1 WM% EP
0537166 BfG12peguas foundso inhpuidhe bindipg of AReRAT0A) ERJPN G0 DERGzeUsL3 Bl

W0O2004/ Om&hlﬁlm%kgﬁ%@ﬁ@ty AN lac@ ]FNtB anachp@lﬂi@ %L?ﬂmn lﬂ%uﬁ) '%QHS
2003/ 0166228. The rol es played by the Type. | interferon Bj‘aé\ln vari ous

di seases "S1¥ % FlFﬁﬁeﬂ‘@Tefiéh%é“@]f?dé?%P@%%Pn %@@@rwn‘:@étaé@@am ihéf Riany

mani f est atd aﬁaasrow‘y J. ok ovBkieXREY 356951031 (1295) éf‘&eed%aa%mﬁcc'aﬁﬂo@t &
352. It is clear tha woul d be benefi ci al

Quyan ous 2004 13; 34

t oyh @e HB‘J PR Craﬁohquég%B%z‘feﬁ%ﬁtorsz’@l’léf‘?sé&m Pandi gellsgr get i ng and

nodul at i ng t hcsmmamarahamonﬁgikhwamol Themi M@DS%?OE@@MQ@%&%@?{‘J el at gt te(r)It
such co s s. A ef erences cited herei'n, including p

appl | cat f?&\]‘ ‘%IB&F‘%Q&? RsENaREL F‘ﬁgc?r thal Plocked! thy binding PN (Fhei r

entir et yaADo$ah@SeIREnOE-T¢tlINVIANIdEM the antiproliferative activity of different type

Tinterferons on Daudi cells using MTT cell proliferation assays.

25 Various other antibodies that interfere with the Type I interferon-interferon receptor
interaction have also been disclosed. See, for example, US 5516515, 5919453, 5,643,749,
5821078, 5886153, 6458932, 6136309, 6713609, 6787634, W09320187, W096/33735,
EP0822830, EP495907, WO 95/07716, W096/34096, EP 0537166 B1, EP588177 A2,
EP588177 B1, W09741229, EP927252, EP676413 B1, W02004/093908, W02004/094473,

30  and US Pub. 2003/0018174, US Pub. 2003/0166228.

The roles played by the Type I interferon pathway in various diseases are beginning
to be understood. These diseases include many manifestations of immune complex
dysregulation. See, e.g., Schmidt & Ouyang, Lupus (2004), 13:348-352. It is clear that it
would be beneficial to have compositions and methods that are effective in targeting and

35  modulating this important pathway. The invention provided herein relate to such

compositions and methods.



The invention provides novel antibodies capable of binding | FNAR2 and/ or
regul ating biological activities associated with Type |I interferon

si gnal i ngvolaumgdshe second conponent (1 FNAR2) of the tPrgparskodcnt®ps er on
receptor conplex. In one aspect, the invention provides an isolated

i mmnogl obul i g @@L@?‘&?H&H HEeif HIRNihShaRRek aBlichtRASdnd PiMBcatibidDare tadbiRBsedbpur, five
or all f?.@gva“ a sequences selected fromthe group consisting of
HC- HVRI e “%""P‘NRS LC-HVRI, LC-HVR2 and LC-HVR3 sequence of an

ant i body produced by hybri doma ceII | i ne deposited at American Type Culture
Col l ection (ATCC) under Accession No. PTA-6242, PTA-6243 or PTA-6244,
wherein said isolated i MmDBOIOSHRE OF PTHEYN¥BENTHNspeci fi cal 'y binds human

| FNAR2. For exanple, in one aspect, .the inve n isol ated
anti Body conpHiedPysgtion pre %Stnod‘ﬁémuqo\%s Catpﬁél Pbl?é)nfﬁ l%rl\@'lliéejaeﬁg/rO§1
Dc’:pe rvar ﬂeahl\tﬁxg bidrbicas AiRRE ﬁocﬁe&écbmﬂﬂtb'pé i ptterfenen sigraling hongh He |sewgn<bf

HVR2, HC- d LC-HVR3 sequence of an
ant i bodWW@%&@HNWZW?HB%E“@Eﬁm ﬁc%orcfgﬁ]ggl ted at Anerican Type Culture
Col I ecti on ( ARG} atpeetethe ﬁ@exﬁ&slpmldbban Mﬁecﬁﬁr&ﬁunogrﬁbuleam’gyp@ptld@TA- 6244,
wherein said jsolated anti CIfI jn one
enbodi mefRTPTERS 2t IFEARS BYP: fod‘gglv ééf' P’gz{*%ﬁ%‘l&ﬁ s ng at | east
one, 1¢ Wofkh ti! omcohiiisddglaf Helmmgdid HURQIHii@-I—U\fRﬂJ D.CeldViBi J1G-HyR3fan¢iC- HVRI |

HC- HVR2 and. HC- d at Ieast o ted from

the groub® FoiS sggpw@e ggf] an aptihqdpprod Eé(/pébré f%l *R?Fﬁgp&ﬁn&%{r?‘eﬁegi odi ment ,

t he HVR $a@RURMERSCIIRCHRN (AS‘OC;&meldr M&:sshmdi,o BTAEGiéZ iBvet4BonPiAd2¢h0se of an
ant i body rodu brid e nglype Cul ture
Col | ect | Blerpa el p TRl el B e EBDY biids An IR R Pe, [ R
sequenc e@xah@leaﬁh dns @bpatiedie arveitioagyovaks srhisolatad emibodncaarpeising esleasbénean anti bod y
produced by h i

ol 1 661 1 6. (rrckep® Gt Thpere Sl TR ioflaRhy ATECLERR dUBOU NG\

sequencesf HO-FVR 1, $10l-HVEad, IadﬂideyCd{VRhéGHVBatand)hCéd\éR& feauencdf a8n ant | body

produced b br| lin r re

ol | oct 1 aRiopae B Fbritemt S RERGR R Alpe B 1B TUTHE Cofiibil 2

i nvent i ommm)\undasAcﬁasswaaMOaPEdWMTﬁégﬁZ%gﬂH”FAé@)‘?“yﬁ’éﬁ?ﬁld’e‘défdﬁfﬂdl si ng heavy
and/ or t .chai a SAUR hedorieduged by

hybr i donﬁ‘%ﬁ’gﬁlx Splwﬁgﬁﬁepndfsg i m%oﬁ%l r2rer i ca%%oa}lfmeﬁpﬂ@m‘)g Col Tection (ATCO)
undeno Ac iselgil anitidy cHpisBRARleas®IHe, 624G aljof ﬁ%ﬁ%@@@eotm% the &APd i sol at ed

| mrunog! bk RUCBRRLI 8. PRE hid RV DLRCT LAUTRE chE BAiPor LEORVRXAMD €. i

one aspe€ |nvent|0n provi des an isol ated antibody conprising heavy
and/ or | kgbteddioa the gemp atisstinpefdiGHY R UHEY Rrand AL VB d{P 9 oduced by

hybri doma Y bfarPRlokesitahon (ATCC)
under Accegscil%%lltk%g@?g\s?@%%%g %&rnﬁ%i%ﬁﬁpm Tﬁ%%%ﬁmaerr elon sal d isolated -

ant i body astjbedy priodadetl py byidlomh petblinedrpesited at Pnegie BSSHIHECIeHI9R j sol at ed
anti l%g)dy (ATCC) under Accession No. PTA-6242. In one embodiment, the HVR sequences in an

isolated antibody of the invention are those of an antibody produced by hybridoma cell line

deposited at American Type Culture Collection (ATCC) under Accession PTA-6243. In one

embodiment, the HVR sequences in an isolated antibody of the invention are those of an

antibody produced by hybridoma cell line deposited at American Type Culture Collection
30  (ATCC) under Accession No. PTA-6244.

In one aspect, the invention provides an isolated immunoglobulin polypeptide
comprising heavy and/or light chain variable domain sequence of an antibody produced by
hybridoma cell line deposited at American Type Culture Collection (ATCC) under Accession
No. PTA-6242, PTA-6243 or PTA-6244, wherein said isolated immunoglobulin polypeptide

35  specifically binds human IFNAR2. For example, in one aspect, the invention provides an

isolated antibody comprising heavy and/or light chain variable domain sequence of an



conprises heavy and/or |ight chain variable domain sequence of an anti body
produced by hybridonma cell |ine deposited at Anerican Type Cul ture
Col | ect i omo(8dm@G09ander Accessi on No. PTA-6242. |In one echaskovsnt3ses he
i sol ated anti body conprises heavy and/or |ight chain variable donmain
sequence aafiboaf pakded 8¢ Yyhidoay 68 epsREd 4 AT ' Igd at
Aneri can gﬁg ?gUItSregé%llectlonlé T %Hynderr%%tﬁ&éf%ﬁmﬁggﬂ%*§$6243. I n
one embodfheht undpraceession Noe BT Areih Sa\-@dapr P%§2%W?realrﬂdi/dd$oldt¢cb ht chain
vari abl e agyay EpeSEioAlf HRls 86 mmmb%ib{e%r cell line
deposited at 3;\5%” caﬁl T¥S fe | ture Col Irclactnlﬁ)gg g&%lwﬁé er g@dgesm on No.
PTA- 6244 SOPprissheany ieiar ] lglttwbam Haréablei depmainrseqrietieesof am antrbmwmdarwﬂ byody encoded
by ansantihieiha cafiiRtes QAR AencRhal k] the
Aneri can %,' e fa:ul ttljree | lecti on1 { ﬁ@cdmﬂlge({oﬂ%é?g s?%ﬁ%gﬂ%%gss 542
PTA- 6243N9r B"rﬁz‘@ziﬂrom ¢mbydimess ﬁ@eﬁolatq tibaslyesntmptises peay autiéer light éheil at ed
ant i body antlbody
vhrildle RhRRSeqRnde M a8 HBo &lf&@d gﬂ;’%ﬁg@g a L I%R%l y%)%lt%r.ht

produced by hybridoma cell 1ine rican
Col | ect i éeigdncOpe Galtee Cp&%@rs%ﬁc nd@MS@@AQNOPRTIZA62¢B3 Ianud or PTA- 6244.

I n one aspBsdimerdtife k&&@@&d&i\edw{?mrﬂr %%eé‘@eain@g{' r?%h‘?gh@g{& i @Qg rh{]gt conpet es

with an antlbodg pr oduced Aneri can Type
Cul t dP e esgence of Brrntiboroeyodusrddy habridosscolh lingodeppsivad 6 Reridall AyB2d8tuand/ or

PTA- 6244 Codctibh QAT uh@:rMEBRYo) RIVAFRA 6343, one enbodi ment of an antibody of
the invention, the antibody inhibits anti-viral activity of human | eukocyt e

interferon. | ASESREAbEETTERIonGrovides amtiNFgtangibodytracaded bned atibodshe ant i body
i nhi bi t s caiig sefich of ﬁ?lgﬂdbhﬁ)éelplﬁnemé fted SRS ARES, 8&%&%} nfulrep?&{éﬁ g&rpodi ment

of an antlbody of the jinvention | east about e antibody in

full | enftHOgaisdiensssinnNe; Riss- 5142 BEAC24hon RT 2 6244 40% 50% 75% or 90% of
anti 1yiral aCIﬂdﬂeh&be@cﬂhﬁ:hﬁ@ﬂtﬁQ@kﬁw&sé{l%l%d%ﬁlb%@}ﬁﬁﬁt&&g%%g% mPf human
eu r

| eukocyte .interferon. | n one emnbodi nent te interferon is about

10 U/ m . SRigPQpRhumnag S AR s asrantibodyprodyesdyby dbridama; oall ding depasitedat | east about

10 ug/ m Aﬁfen&dﬂeryg@tmbﬂaaoueaucfd{wrdc’a‘ REded ALSRHPNB BTNERIL PrAlspd£ast about
25% 40% ékﬁﬁg%% or 90% of anti ‘viral activity of about 1000 W m of
e enb

interfer odi nent of an anti body of the invention, at |east
about 0.01, OmnQvke adpedt, th®indentibn provitledan 38lad argﬁo&‘_;gl/hmcoﬁﬂbet&h\@lt@éﬂ i body in

fuII en t | G i.n | east. about 25% 40% 50% 75% or 90% of
anti? %3%99 Qf;“f:?/{%fhyEﬁ&ﬂ @Th&? figpogjted php mpticap dppe,Culfuse Q?ﬂ@éﬁ%dl rrent t he

ant i body(m(c)anddratcmﬁon No &HTA-6m9! PPRGM3 /b @TRL6244 For BHQin g at
| east ab O ug/m of an antibody of the invention in fu Iength IgG
forminhrbi'ts”at | east

In one embodiment of an antibody of the invention, the antibody inhibits anti-viral
activity of human leukocyte interferon.

25 In one embodiment of an antibody of the invention, the antibody inhibits anti-viral
activity of human interferon alpha.

In one embodiment of an antibody of the invention, at least about 10 ug/ml of the
antibody in full length IgG form inhibits at least about 25%, 40%, 50%, 75%, or 90% of anti-
viral activity of from about 0.5 U/ml to about 1000 U/ml of human leukocyte interferon. In

30  one embodiment, the leukocyte interferon is about 10 U/ml.

In one embodiment of an antibody of the invention, at least about 10 ug/ml of the
antibody in full length IgG form inhibits at least about 25%, 40%, 50%, 75 %, or 90% of anti-
viral activity of about 1000 U/ml of interferon o.

In one embodiment of an antibody of the invention, at least about 0.01, 0.04, 0.1, 0.4,

35 1.1,3.3, 10 or 20 ug/ml of the antibody in full length IgG form inhibits at least about 25%,
40%, 50%, 75%, or 90% of anti-viral activity of about 25 U/ml of interferon . In one



about 25% of anti-viral activity of about 25 Um of interferon b. In one
enbodi nent of an anti body of the invention, the full length 1gG formof the
ant i body wpeoifdoe@bl y bi nds human | FNAR2 wi t h a bi ndi ngPrafrfuseesy239p3 about
300 pMor better. In one enbodinment, the binding affinity is about 280 pM
or bett erembbdim&nah@mmﬂ%ﬂéemr&tﬁﬁ é%ﬂé&'strhgolﬂﬁbhg)nh}’ 1 Ghe H{B%g%ﬁ’co PM or

about

better. ILn one enbodi nent, the bindin finit 0 or better.
In one edBIdPAKAY ue/imhaf @iaﬁﬁb% ofthe irment}onusflélti@mthmfpm mhlbmaltlmst I n one

embodi meRpeyt Qf%%f‘idtlb@macﬂtllt (g‘eabét)d?%g@} 18L1?%§1§%ant i-viral activity of

interferon a and interf ero subs ntia qui val ent anti body titer.
I n one enbodi Akene en@ndlamuom@rdgntlbtbdytcbfeha invemtion, dimﬂmkenguhbgtﬂ &ortal clifley

equi val e a a first Type
it 2 o Ry R b hiddy IR S s ol e DG bt g
interfer é‘hOI@)embO menteﬁbahqnﬂleg aﬁfm1t30mabem&@iphvtmnb¢ttean1nema emBbdnent B UNT of an
ant i body le of b o .eas bout 50% 75%
3506 0030 r "BATrAPHEE b b% of BRBE i B opb SR S BE R bedon and &
second TyPRpM of batier. fla porembwdiarest, thetlimhngﬁfﬁmfyes amt Gﬂlﬁ\/leabdsiteﬁdm ni stered at

e o SPECL e SRR oo ORI WPl B RPN ol Y ST 1

bi oassay (e.g escri be the second
Typel9 | mt%fefc@roomdun;enfmxe[ﬂ ﬁteubﬂtanbally aquivalenteintioddy mest , the fi rst Type |

interferonis a. nbodi nent rst interferon
is |eukocyte |Idn Hé?%nentfﬁl agp[fo(a%%lg‘eb‘fve?tff’é‘qﬁam%ﬁf“?t@hy E%V%%‘t PHeHy nunber
of fornsin Wmé»kc&lmg enti-girnl astivith oftyfiRi Tiipe & it iesi (e Q1) itéerfifo)n@hi Meri c

ant i bodyé C{Iﬁ’n&? 5% agtl body or _a human antibody. | n one enbodi nent, an
ant i body "8G W& IURIRTISHE+ Liergion §)-nHorsnample. |“b8'&ﬁﬁmbloéﬁmeéka¥rﬁquévaﬂeﬂltl s not an

ant i body apeumdof@dniitvda omaﬁﬁam&@ls( :Sble of%%cﬁﬁgﬁf 1b£&€§bduﬂsdép9/§/73§f79§5) AN
or_ a rrent t héreof (e. g., a

ant.i dy vention.can_b | en
f rag?rent 9(2; ﬂb&%f’%&vﬁf’]&f‘ﬁwlﬁ'&g %fsﬁaWPFgI igts Bﬁé‘ﬁjci)sec‘l’ tﬁél wisslsEnent, an
anti bOdywbérelhlﬂE ihteife bilsi aﬁH’bablSadiiﬁﬁmtaﬂédaﬂﬂl&bf%@pécme(% ﬁﬁﬁina@é/c?m hrffioma cel |

| i ne havj.n HB- 12426 2427 an 12428, or an | FNAR2
ant i body "6 e%%l?lll @W&&%aﬁwﬁg 1% dﬁfgé@i in Exargplesalovey andi wieesin dal

Chemi st r secondallyperBin268rop iihiegesl Bl th IRIdbo@meAtht $igk &4 K0 ihEMABR sant i body

di scl osed |rtn PCT Publ i cations W6/ 33735, W6/ 34096, WO741229, European
Pat ent NBLETe®88q o embydimentythe G Tyme L iptepion isUskPatieiteriess. 6458932 and
6136209. In Oﬂﬁ‘alﬂﬂib&d(bﬂm;wenﬁéh@H%é@?ﬂ%nﬁ&b&ﬂﬁférﬂl\éepﬁj ggm g&q not compete
for bindin %ﬁél?unan | FNAR2 with an anfib roduce ybri doma cel |
line havi 8 e[‘%‘ﬁB‘é‘?“tcaNBea%n%@’@bo@ﬂbm@ﬂéﬂéml@@dwh@mnan | FNAR2

ant i bodyantibsdyt b caibodag@sanldasy to? QSR ks ﬂ&lérﬂﬁﬂlan Qlfltlblg l\ﬁ Qi cal
Chem str Vol.une 268 @agl ished in 1993, or an isol ated R2ant i body

di scl 0s @RI BT BB AP RyRAdceis 6/ ga9mayise (Aapar dergyied W\E@%ﬁé‘ﬁ@) Eur opean
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comprising an antigen binding component).

In one embodiment, an antibody of the invention is not an antibody produced by
hybridoma cell line having ATCC Deposit No. HB-12426, 12427 and/or 12428, or an
IFNAR?2 antibody described on pages 10895 to 10899 in Journal of Biological Chemistry,
Volume 268 published in 1993, or an isolated IFNAR2 antibody disclosed in PCT
30 Publications WO96/33735, W096/34096, W 09741229, European Patent Nos. 588177 B1,

927252, 676413, and/or US Patent Nos. 6458932 and 6136309.

In one embodiment, an antibody of the invention does not compete for binding to
human IFNAR2 with an antibody produced by hybridoma cell line having ATCC Deposit No.
HB-12426, 12427 and/or 12428, or an IFNAR?2 antibody described on pages 10895 to 10899

35  inJournal of Biological Chemistry, Volume 268 published in 1993, or an isolated IENAR?
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25 In one aspect, the invention provides an article of manufacture comprising a

container; and a composition contained within the container, wherein the composition
comprises one or more antibodies of the invention. In one embodiment, the composition
comprises a nucleic acid of the invention. In one embodiment, a composition comprising an
immunoglobulin polypeptide (e.g. an antibody) of the invention further comprises a carrier,
30 which in some embodiments is pharmaceutically acceptable. In one embodiment, an article
of manufacture of the invention further comprises instructions for administering the
composition (e.g., the antibody) to a subject.
In one aspect, the invention provides a kit comprising a first container comprising a
composition comprising one or more antibodies of the invention; and a second container
35  comprising a buffer. In one embodiment, the buffer is pharmaceutically acceptable. In one

embodiment, a composition comprising an antibody further comprises a carrier, which in
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25  modulating conditions associated with aberrations in one or more of these biological and

E

-

physiological functions. Thus, in one aspect, the invention provides a method comprising
administering to a subject an antibody of the invention, whereby a pathological condition is
treated.
In one aspect, the invention provides a method for treatment of a disease or condition
30  associated with overexpression and/or abnormally high level of activity of IFN-a., B and/or
IFNAR2, the method comprising administering to a subject an effective amount of an
antibody of the invention, whereby the disease/condition is treated. In one embodiment, the
subject is a mammal. In one embodiment, the subject is human.
Methods and compositions of the invention can be used to treat a variety of diseases
35  associated with overexpression and/or abnormally high level of activity of IFN-oi,  and/or

IFNAR2. For example, in one embodiment, a disease treated by a method or composition of
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Methods of the invention can further comprise additional treatment steps/agents. For

example, in one embodiment, a patient may also be administered a steroid (e.g., for an
autoimmune disease).
In one aspect, an antibody of the invention is linked to a toxin such as a cytotoxic
agent. These molecules can be formulated or administered in combination with an
30  additive/enhancing agent, such as a steroid.
In one aspect, the invention provides a method of detecting presence of IFNAR2 in a
sample, comprising contacting the sample with an antibody of the invention.
In one aspect, the invention provides a method of diagnosing a disease comprising
determining the level of IFNAR?2 in a test sample of tissue cells by contacting the sample with
35  an antibody of the invention, whereby IFNAR2 bound by the antibody indicates presence
and/or amount of IFNAR? in the sample. In one aspect, the invention provides a method of

diagnosing a disease comprising determining the level of Type I interferon/ITFNAR2
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IFNAR2 on the cell inhibits an IFNAR?2 biological function. In one embodiment, said

antibody does not inhibit interaction of IFNAR2 with its ligand. In one embodiment, said
antibody binds to an IFNAR?2 molecule on the cell and inhibits binding of another molecule to
the IFNAR2 molecule.

30 In one aspect, the invention provides a method of targeting a therapeutic agent to an
IFNAR2-associated tissue in a host, the method comprising administering to the host said
therapeutic agent in a form that is linked to an antibody of the invention, whereby the agent is
targeted to the IFNAR2-associated tissue in the host. In one embodiment, the antibody that
binds IFNAR? is capable of specifically binding to IFNAR?2 located on a cell (either in vitro

35  orinvivo), for example where IFNAR2 is present on the surface of a cell.
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ant i toodyof ha@an leakocyis suieriasen eoneanirationg AHr2BEe ofrppighody F%‘??el‘}raé‘_ﬁ?ﬁc entrations.
FI QURE 63 ! s%ﬁgg a s Pﬁ?z{l dg[tﬁ&ioﬁto'f Qita 8bmAWVBH ihReRn Bloakday it whifter on
i'ch nelitraliza

bi oassay 1n 1on effect of antibody 1922 was assessed over
a range mhtaiiidodipciod auboedieal928nsd 1FBEaRESSTssehIASHNGHEIOR Ol  depi ction of
dat a fro.n}fg_ W SH interferon bioassay in which neutralization effect of

ant i body™ 828" tas assessed over a range of anti body concentrations. MODES

FOR CARRMGNGER BhoWhIE gtapMENTE M Gear data FrofiecMHitntesfeipndiqessar i1 waiclhf t he

present invention wll eqgpl.o unl ess ot herw i.ndi ,- conventi onal

t echhi quUESTEIZaHY) eé%gﬁﬁo&am!r)[‘?)g}' ng?g? kGG susﬁ(li %Vgergﬁé%gﬁ%ﬁﬁgéﬁ%%‘? chni ques),

m cr obi adoagntra@k] bi ol ogy, bi ochemi stry, and inmunol ogy, which are within
t he skil art. ch techni gues.are ' fik LW hiBE

literat ué@%%ﬁm&@?g"%ﬁ%gﬁwﬁ?on gé%t?rf@?n °A'La %'Fegi'? g)rn ;}’%%ﬁ%ﬁl second

edi ti on feoanivhoakeftett dilantibodd 39, wds@hsegsehorck e oingelel Bjibedyeonaentrgtigns.J. Gai t
ed., 1984). Animal Cel]. Cul t.ure" F‘g,@E B30asshd &/ Which Met hods i n
Enzynol %ﬁﬁ’@%a?aﬁ#lggéé? PiFHcn gf giagﬂ)trmraent ir?lgeiéfgf:ooIqma's R e

s 1 n Ml ecul ar
Bi ol mgy " nefufralMatidistsbisdf astibody 1923ewks.assedsa@Fver a rahgpel dngbody cOpatds. " PCR. The
Pol ynerase Chain Reaction", (Miullis et al., ed., 1994); "A Practical Cuide
to Mol ecular d oning" (Perbal Bernard V., 1988); "P e%\(];e D splay: A
Laboratory Manual " ( BAODES F€ : ) OUTDEHE Y )

General Techniques
The practice of the present invention will employ, unless otherwise indicated,

25  conventional techniques of molecular biology (including recombinant techniques),
microbiology, cell biology, biochemistry, and immunology, which are within the skill of the
art. Such techniques are explained fully in the literature, such as, “Molecular Cloning: A
Laboratory Manual”, second edition (Sambrook et al., 1989); “Oligonucleotide Synthesis”
(M. J. Gait, ed., 1984); “Animal Cell Culture” (R. I. Freshney, ed., 1987); “Methods in

30  Enzymology” (Academic Press, Inc.); “Current Protocols in Molecular Biology” (F. M.
Ausubel et al., eds., 1987, and periodic updates); “PCR: The Polymerase Chain Reaction”,
(Mullis et al., ed., 1994); “A Practical Guide to Molecular Cloning” (Perbal Bernard V.,
1988); “Phage Display: A Laboratory Manual” (Barbas et al., 2001).

35
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As used herein, the terns "type | interferon” and "human type | interferon”
are defined as all species of native human and synthetic interferon which
fall w thwo 206moobassan and synthetic interferon-a, interPerars2eweanido3
interferon- b classes and which bind to a conmon cellular receptor. Natural
human interferon-aconprises 23 or nore closely related proteins encoded by
di sti nctDg@fesswith a hi gh degree of structural honol ogy (Wi ssmann and

Veber, Prog. Nugkd hedGhdhe (B8 "tyWPI intdBiefn) akBhuiiad typd 9 Bfdrferoh” atent er f er on
Res., 13: 443-444 (1993)). The human | FN-al ocus c%gtprl ses two subfamli es.

The fi r sdefigeismalisnegics effaiivg kumgp and synihgiq intexferon yehishdalh withigdhe lymaa) i ¢ genes,

i ncl udi %dgfrnﬁe‘élc SRGRANNS ididthéréti bddribteEon- gl Jtddsed Bnd tiridh @&)1 to 4 EdMuAda
(IFN-al O, TFN-aD (IFN-ai), IEN-aE (1 FN-a22), |FN-aF (IFN-a21), |FN-aG

(1 FNS asyeliulprxpestos, Natrmed finn interferopas cqmisess?3 qrppereglos laFeﬁrm%f‘PFls(l FN-al 4),
and pseudogrRA®S iR g&e@wﬂ ﬁﬁagﬁ d&@e@o@@ﬁwuﬂgmomxt@y SWeRRAnnWRA @ebby, ap or

w, contains at’| east pseudogenes and 1 functional gene denot ed herein as

"| FN- apl Proggyuct. #“FMJWS)M%B@E B 1L 989) 7’0%’%&% Ry I VA-4HEPER: agenes
(Vi ssmepp @Ry WeRE iochd R8Blikes thH QubfiaRdy. bkt hlﬁ)f&gﬁﬁf‘doﬁhétyoitzﬂ%ﬁlhh to be

encoded by a single copy gene. As used herein, roms. "first human

i nterf er@nct@nalmqnfqﬂal)c ge@??elﬁﬁléﬁimg genppgeadng I‘ﬁ?“f‘lﬁﬁﬂ “2) IENEEARFN-08%nd " Uze

chai py afg.ge Zﬁ ﬁrﬁYa@rn:N%a(m@tamcm@m (APRGDS), mmlaer(ﬁm by Uze et
al, Cell, 60: 225 34 (1 |nc ud i ng an extracel | ul ar, dommi n of 409

r esi dues®S)aFNrod AN kN -t FRY-#0. BFN-07 jand JENHLFN-g4H). aid nseIPEES | ul ar

domai N Ofa3Qs fe 88 BEH BSmo1BSy. SIHE \Wkohdsubtaehil fy5oc19<5} op@&ﬁalﬂgz& l&fst 5JZ€ et al. In one
enbodi nent, "t he fore%m ng terns include fragnments of contain

the ext rsgedogeiieasn tienal gexs)(dqngied petgigrag n %Ifl”toﬁ‘é[FECfD)) "‘6’!‘011Ie’f’—e B As used

her ei n, 0¥ ndB816% ﬁﬁﬁ@ﬂ@h 8 LERA(WAlsBiah@ RNWabdr (198b)) 2T hé REEPIBR-Bis " | FN-
abR", "hI FNAR2" , " and "Novi ck chain" are defined as the 515 am no

aci di¥ ecEpeBiy ﬁP‘éﬁhéiorPeép‘ES’ﬂ%‘HbWIWX Bt™%et al ., J. Biol. Chem, 37:
21606-2161 1 AJ@8@hereihn! ncﬁé !éﬁhsﬂ Qflrﬁfhuﬁl&ﬁ g Rkdndd, @i’[FN‘-QDYﬁJcépt@f' ‘PAN-oREsSi dues, a

transnmenbrane donai n of 1 ues racel |. Iar domai.n of 250
r esi dues’ MERARLoWRNAR L "Lize(‘} %f@%ﬁeé%%%stg?gﬁ ARG Efepé?rp% "one

eLrbodl ”Eﬂbneld}bb?élzé oageutxl:dmgéa %%5;1334 (llgﬁrc(l)dﬁclﬁmﬁgﬂﬁémﬁf celifilat EOMRR ot 408t cont ald n
the extracel lul ar domain (E rag nts o e ECD FNAR2, an
sol ubl e TSRS ffanfpyppne dg Ogéi) éB“f %gh’?atrgoﬁfl& gi%d a portion of
ag lmf;lnﬁéﬁhﬁhi@tdslshbxﬁﬁﬂlﬂﬁgsen pAR 229 sfoliat el &nbnebmdmdmnom folagaife has been
identified an arate rec vered fr its natural
envi r onniSHES mgiﬁqs‘?t it @@%&g 2 the e?“ﬁgl%?‘ Omg rl? igregkﬁé’nt are

mat eri al ﬁagMiunfsrmfﬂ@M)bﬂmAfmre W|th d| agnostl c or ther apeutic uses for the
anti body, and cl ude enzynes horm)ne @ grot.e \ceous or
ant

nonpr ot ei naceéﬁugyegh?rﬁ’lne BCtefps ieond AR HHSS eton” f/orvm be purified

(1) to gufFat BHIFNAR2", "IFNAR2", and "Novick chain" are deﬁned as the 515 amino a01d
25  receptor protein cloned by Domanski et al., J. Biol. Chem., 37: 21606-21611 (1995),
including an extracellular domain of 217 residues, a transmembrane domain of 21 residues,
and an intracellular domain of 250 residues, as shown in Fig. 1 on page 21608 of Domanski et
al. In one embodiment, the foregoing terms include fragments of IFNAR?2 that contain the
extracellular domain (ECD) (or fragments of the ECD) of IFNAR2, and soluble forms of
30 IFNAR2, such as IFNAR2 ECD fused to at least a portion of an immunoglobulin sequence.
An "isolated" antibody is one which has been identified and separated and/or
recovered from a component of its natural environment. Contaminant components of its
natural environment are materials which would interfere with diagnostic or therapeutic uses
for the antibody, and may include enzymes, hormones, and other proteinaceous or
35  nonproteinaceous solutes. In one embodiment, the antibody will be purified (1) to greater
than 95% by weight of antibody as determined by, for example, the Lowry method, and in

some embodiments more than 99% by weight, (2) to a degree sufficient to obtain at least 15
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than 95% by wei ght of antibody as determ ned by, for exanple, the Lowy
nmet hod, and in sone enbodi nents nore than 99% by weight, (2) to a degree
suf fi ci enwotoo7aloe@sn at | east 15resi dues of N-term nal @ecTiust@ecn2d99mnm no
acid sequence by use of, for exanple, a spinning cup sequenator, or (3) to

hormogenei PAGE under reduci n onr educi ng condi tions using, for
exanpl e, dgn%osf sﬁlDt 8"’E)lf“§];éz’r e”?; fryp add 59 Henc? E%'T‘S&tognf OLEFIBIS Y SHUIFEIESHBS t he

ant i body sequersudr Lor m)ttdnhmndgemmby BBBIPMZ}H ﬁrﬁieﬁ‘ecﬂﬁéﬂlgaﬁ nbf8&icin@REndispRonent  of

t he antlggnq g%{ envir nrren wi | aﬁ@ E §>p sent. Odinarily

however , Rl 08‘5'(?1%5‘6 C10T Byelyiiny Jlsplated, gntibody E‘ﬁlélfiesdhf“ea“ﬂb?qyf‘ﬂcatl on

st ep. ASSMS\emme:cmlﬁnarit Bﬂlsklﬁédﬁt'leaﬁfohe &dﬁﬁ%ﬁ@n anthé baghwdy's @faghis to an anti body
t hat %s capabl e of  bindin herein, an anti body of the

ENVILONME t ill not ? rd N% C!c
i nvent i ot i Lo A By Bp Rrepspt Q PapE LIS %?ae%P‘H@Ri%\jﬂ]tl?‘Fé’r?ﬂaﬁdl %g of a
type | |attleersf@1e<pnnﬂmubrF$\bﬁR2 is defined as an anti-I1FNAR2 anti body capabl e

of binding to,l ENAR2 such that t ility of IFNAR2 to bind to one or nore
type | interf&rBifd pgm; %ﬁéﬁr?eﬂ‘t‘#ﬁéﬁgm‘w&cﬁefeﬁ@ aﬁﬁ?td%’éy thatip sapable al | y

simlar, 'éfbm;dﬂi@tbdﬁNARizl y the same”, "equivalent”, or "substantially

equi val ent ™ herein enqtes a suff|0|entl hi gh degree of
simlarity bemseeﬁ%‘?% ‘?ﬂﬁ?&?‘?dg Oggﬂeﬁﬁ’gm(q‘d’?‘t SBePHIPEY o AEPABIERE ated with a
mol ecl e"Haoutinghie Woidigy ofase diratregoib N ART'f @rRRe 8¢ HORRAFRARD Mol ecul e)

such that of skill sider _the difference between the
two val ua%l%? ‘gy %Ba%‘ otjlengéo ﬂ:‘j\mﬁ{? %VygﬁﬂBtdp%%}ltéﬁgW%zttatbi@tt? B%f1°Tsi gni fi cance
within thnreaypetlenmfamﬁnshhﬁlpbnr@lldﬂghmhte@har acteristic neasured by said val ues
(e.g., Kd vaI anL Vi rgliy ffeq,“s The difference between said

two val ues |s pr by a%lwaqu S1 é‘ﬁ’é‘iﬁf‘“a@%%e BPET eFHBIAE e¥s t han about

40% pr efsbadkiylly epivaleiti s aimdthtareﬁoaénotpg ﬁilemcaéﬁtw higstgted ansiabauy 20%

preferab s than. abpout, .10% as a functian the value for the

r ef e?genc{ée}fvg%eﬁ%g? ator°m uesc(tﬂrgxaﬂﬂi% OBhssLe s"‘Gﬁb&l QHIF?"E‘T i thegibred, * or

" subst ansssedidtad vdtﬁa‘zefemnté/qon@sratw edlchde)sineh thd@ﬁ@bﬁﬁqlﬁm&hlsf zfrt woat |y high

degree o r& Nyd wo n nmeri.c ener one a oci at ed
éngdiér tl?e %&{c%%%tw etwo E safto é)a %Il\lﬁ{ Ofin(f Igl?lgglgﬂ

with a ecul e an 5550 or
mol ecul eélglsﬁnahcetmatm i eonpdxt aikthé biolopic4l hharadtetnsmmeﬁkufsa by isgle Walﬁeh;e(e gL fference

bet ween k@@al&é’s\oanrwuﬁg%fae%t? ePce) %e gtf e}elncset | dvesn S%g I f %aésgpr? Dt he cont ext

of the biologica eri’sti ¢ measur e yleS?(d val ues,
HAMAR e s pibpisaboutaitd, meetrablly lasstthamabw 40%rmeﬁtabhyéese oe abmtt Ge%rprsiataﬂlyt wo val ues

is pref elgg%ay]ag&ﬁ%% %glg /1130%21 9(9{036 hg;at uﬁg‘}ﬁqgn about 20%

preferably greater tha pre era gre bout 40%
pr ef er abt® fet}}?%@ﬂf@ﬂramawleaﬁieut 50% as a function of the value for the

reference/ Conﬂﬁrp"ﬁ;agé “sﬁpslt ﬁ‘,iqu‘educ& ’n&l“%S%tEB;llgl(ﬁj% rerlgenelgsg‘%l ké/r fefers to the
We

strength of the sumtota noncoval ent racti ons &N a si ngl e
bi ndi ng dpetes pfuificigngy bigh degr¢eeof differenpe atwieh tuy humerit viatuss tgematallygne

25  associated with a molecule and the other associated with a reference/comparator molecule)
such that one of skill in the art would consider the difference between the two values to be of
statistical significance within the context of the biological characteristic measured by said
values (e.g., Kd values, HAMA response, anti-viral activity). The difference between said
two values is preferably greater than about 10%, preferably greater than about 20%,

30  preferably greater than about 30%, preferably greater than about 40%, preferably greater than
about 50% as a function of the value for the reference/comparator molecule.

“Binding affinity” generally refers to the strength of the sum total of noncovalent
interactions between a single binding site of a molecule (e.g., an antibody) and its binding
partner (e.g., an antigen). Unless indicated otherwise, as used herein, “binding affinity” refers

35  tointrinsic binding affinity which reflects a 1:1 interaction between members of a binding
pair (e.g., antibody and antigen). The affinity of a molecule X for its partner Y can generally

be represented by the dissociation constant (Kd). Affinity can be measured by common
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partner (e.g., an antigen). Unless indicated otherw se, as used herein,
"binding affinity" refers to intrinsic binding affinity which reflects a
1: 1 int erwotzoamob@bween nenbers of a binding pair (e.g. pcaruseimody3vand
antigen). The affinity of a nmolecule X for its partner Y can generally be
represent e. loJol] ) f be neasured by
con’m)nrre“f‘eﬁlggloci1 ?}éﬁ&r@v\%% a§t Cﬂhing %Olgén)&]%&g{é& h&gﬁols“gﬁ %ﬁw%%nbg’aﬁer ei n.

Low- af f i gahdrgilyalied d!mg«meslm@ig aed @hd go dmsmiattawadlb'ewh@t@\lﬁgjn @ﬁndtytaetﬂnbdtes

di ssoci at e_r.eadi bind antigen
faster ang r?lgﬁbdh(% %tlgéwntglgtg%ﬁgger? inq) E%\l 1&%{ %I?e?y &Q{E«ﬁﬂo S %f measuri ng
bi ndi ng mdaburingtbindingefimiywre known hlrethaattt, annng/whlf:h vahubc lseddor fiweposssedi theor

purp ses_of e i AV o) fic r odi nents are
des C b é)aesent 1{\;@!% ﬁgmﬁc i &{5‘1{@ ano%ﬁgegg are de'tséribgﬁfn tﬁt{ggﬁgwﬁ vkd val ue"

accordi ng t o Ihlhsembodendnt, mlne ‘1Ksl” roe diSdivadut” lycoadimgtd ithos mb@itlenllsarmslg@h bi ndi ng

assay ( % Ai) a(ﬁ)lceﬂab éd?ﬁg%en ti rhl&gtlare_slsaygﬁwg)'ét%rg{éd gvflth% P%Btv&lg (BSIXf N anli Fest and

its anti escri assay that nmeasures sofution
bi ndi ng dﬁﬁterastagd nﬁanﬁmsﬂascrlbﬂnthygmfobqwlegaﬂshy tbatamamgesl%aluuw bihdiag m ni mal
concentration of - l.abeled antigen_ in the Ffsence of a Tlist rati on series

of unl alFéiRity %ﬁ?‘?sgférrﬁmlgﬂ’é??( equibibraHRs by hadminieal gangerfration of(“adki - Fab

ant i jpodyaepAtaafizapliding Eegé'h%é' of £fitraliba ser&é‘-&gﬂ)abéled MaibeBieh cdR2ing®5uRBl) . To
est abl i sh condi tions F

he assay roI iter t coat ed
over ni gHtigEnHthsn Fgiikpd E‘f“bﬁdkca‘ﬁfe& ?R et ¢a99§é??7 %66@%@3&)63\%%1%5) in 50
r oM sodityeseslideaaditorsFé ik @lay, ﬁiﬁb@otﬁétl@m @Ey}iek)/ar@b&t‘dd%del’ﬂlghmlaf/ﬁ (W v)

bovi ne serumalbumnlnPS hour s _.at r omte ature
(appr oxi YL copftayng anf-Fab gy }]Po%w&ﬁ?bsk) é&ﬁﬁﬂﬂﬁm ﬁglgéﬂ pM or 26
pM mi Xe%%ﬁt?e@:@ﬁtlﬁﬂodﬁ%% lé'l;h Q%S(_\mf) b&vﬁ%&ég@ﬁ alblﬂfuﬁlilgBlBS o tvgo tofB/@ m&uri g cga 9; with
assessnent of an anti - ant i y ab- in Pre

Cancer F?é%oon‘st?mﬂ‘?@tgretﬁ@é‘}“mﬂ\‘glé 23% Gt 3 R %B‘Tnt P@tet(ﬁ *ﬁﬁ%@%é% over ni ght ;
howevef Mbﬁédt&ggbﬁ}] aglﬂgéﬁ%ﬁleaahm@e apaﬂl@iohwqq-fabsﬁmefégt(@ , 65 hours)

to insure umis reached. Thereafter, the mXx ures are
t r ansf erqoagstens withassesspenirag ap prtt- ¥EGE antihedy Fiabildrin B{CStﬁGb% t18P&raedaire (e. g.

for one 1@9%)4595 hSos5 Okh@ﬂra%f hﬁerééaﬁrahanqmw@d @Jagughqumaae& qhdvasiiagbei ght
times with 0.1% Tween-20 I n S. Wen the plates have dried, 150 ul/well of

scintil IWCOPMU&{@%PW@I mod%&k@iwr%ma%ﬂaat egyilibrivmeispeagheds are count ed

on & lopARHAfe IR MR &RYUAE erans(fé%éa l&aﬂhglapmé 1h@ Ror' ThddWiR% at feocent rat i ons of
each Fab that give |l ess than or equal %0% of maxi mal bi nd@ﬁg are chosen
0

for use PHPEYHISES-E+ foyanafiongi Ry salvéay s theAé%‘B?"di‘ ARyl theplatsStaphse © di nent the

Kd or Kdiali o.8% Teesied PRx. mlemegweﬁmdﬁk@as@{w&mraammassays usi ng
a Bl Acore(tm-2000 _or a Bl Acaore(tm-3000 (Bl Acore, |nc Pi scat away, NJ) at

25C wi t HMi 1305 Baskardl is gedsdang theplases aéﬁcoﬂitﬁ PR FORFRNt M8 CQURS . Bri ef | y,

car boxy @&AM@%& ©ndRNhER ToRicAE/IOBO6E Bkl m thedeMe 168 &OGRqhdl € 2)0%1619 activat ed
with N-ethyl- (3- dinet hyI am nBE opvy ) -.carbodiim de 8ydro | ori de ( EDC)
PR

and R hyﬂ%xé‘%lé’éf@ﬂgrﬁr?ﬁhﬁéﬁn( NHSS 150 ndihe@piayss uppordlRs @ ructions.
Ant i gen dnfhodinleHt 88 Kok Rd 3508 s ek 8GR 1Ina b@fack blasmon resonance assays

using a BlAcore IM-2000 or a BIAcore ITM-3000 (BIAcore, Inc., Piscataway, NJ) at 25C with
immobilized antigen CM5 chips at ~10 response units (RU). Briefly, carboxymethylated
dextran biosensor chips (CMS5, BIAcore Inc.) are activated with N-ethyl-N’- (3-

30  dimethylaminopropyl)-carbodiimide hydrochloride (EDC) and N-hydroxysuccinimide (NHS)
according to the supplier’s instructions. Antigen is diluted with 10mM sodium acetate, pH
4.8, into Sug/ml (~0.2uM) before injection at a flow rate of Sul/minute to achieve
approximately 10 response units (RU) of coupled protein. Following the injection of antigen,
1M ethanolamine is injected to block unreacted groups. For kinetics measurements, two-fold

35  serial dilutions of Fab (0.78 nM to 500 nM) are injected in PBS with 0.05% Tween 20
(PBST) at 25°C at a flow rate of approximately 25ul/min. Association rates (kop,) and
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4.8, into 5ug/m (~0.2uM before injection at a flowrate of 5Sul/mnute to
achi eve approxi mately 10 response units (RU) of coupled protein. Follow ng
t he i nj ecwoanof2@at i gen, | M et hanol am ne i s injected techlusesocoesvenct ed
groups. For kinetics neasurenents, two-fold serial dilutions of Fab (0.78
NM to 5Qfssbdicalfed (ﬂgf%r@&ldu[htéa%n‘@ﬂatsﬂn&e Se%-bueEmgAlir bitdmEmcdkl 25C at a
flow rate of approxinately 25ul/ Associ ation rates (ko n )

anddi SS(IBHMdr@EvaﬂlaltmsS((fWé Ve)rs1ar332)dxyls¢mulan®ds fiting gheaswrinfineandne- t o- one
Langmui r I i f by

st e R R AR SR Bl Gk R SRRl 196 & ARLRLET: de Blo"Y,

equi | i bripmgli Ssoeigathean Ycenalt, &1909)Y Kajo! B! 2838001881 eH tizsonthe exmadso ko ff/ k
on- See, e.g., Chen, Y., et al., (1999) J. Ml Biol 293:865-881. If the
on-rate wWeagdds! Hﬁ)assdﬁalceﬁiamomrhs@nwcﬁaaﬁahgweslrmﬁher@sfehqam® assay above,

t hen the on-ra can be determ nec g

t echni q el“ﬂ’élfé ﬁ’éusélhgra O AP (éé%get&hlﬁ%dé‘gglra grggghl’gg l%? Fnﬁ%traseegoggﬁcggsgm ssi on
i nt ensi tiy finepesdeh@teindssion iR&Bity (axcienbs s RBhnm; é%mi@smm 341)61rrmiﬁbmrbdn<bass) at 250C

of a 20nM anti-antiaen anti body (Fab form in PBS 9 7‘2 n the presence
of increxs AR e Q?Mtaﬂtérﬁ%“gé!* anipsly,&Ab fsmiad Sy By 7i2nind %B@é‘?“%ﬂfet er, such

as a st opehisty BRtdhRRREs &Qﬁﬁéeh%@ﬁféﬁ@%e@ﬁnéé})ébﬂorhdﬂ&t bR SJp-fsw & 8000- ser i es
SLM Am nco spectrophot onet er _( Ther noSpect r oni C% with a stir red cuvette. An

" on- Wat exquipped ﬁpa%t@Pb@mfa%réé&ﬁVé%ﬁtlaﬁwn@ror 2 20Wseerigt PIM-4BPE® or "ko n "
accor di NGediRphdtbBetbi T8 roOpechahic)alifi sieredetesidl ned wi th the same surface
pl asnon resonance techni que descri bed above using a Bl AcoreTM 2000 or a
Bl Acor eTM 3008n (BHAES et nassodhitionatrdassyciathabyatet ordB gy ahaordingtadiis | i zed

antigen CMb chips_ at -10 respaonse units (R Bri ef rboxynet hyl at ed
Gloxt Can BHGSENLBDie JEoEE " e G STritee Pl SRer s SRam b N ot hyl < N -
(3-di net iyl 375 DORE BH}{% %\IBH%?; LRIV biods a ME&W%@O@@IKX&P@%@@S%MWW -

N- hydroxysucm ni-m accordin he supplier's instructions.

Ant i en NB ati2iGiwishlinwnetilizzdpnizso a@@t 'altoéeSPBﬁelI!m@ Rt Bigflig/ i (~0. 2uM
bef or e '&%&%ﬁ&%%%d @e)étxlaﬁ’ﬁ\(ogeﬂgcﬁ cRibs @15, 'EIRH&@ 9 RENE¥EI AP Nyt el y 10

response uni protein. Follow ng the injection of I M

et hanol alf- ﬁ%dmﬂmmlp@pmwaaeltbe@wgﬂ%lw&ochlvﬁﬁle (Elfetapd A-hydosyvesimide two-fol d
seri al ddl\fﬁg §d119gt 'ﬁ?et%u%ﬁleg 8 idMiiOn > QhidM) is ali@ed ﬂiﬂemm sbdiui@BS Wi th 0. 05%
Tween 20 PS;% flow rate of approxi mately 25ul / m n.

Associ atdcgites piL4s. 16‘1&)5“&/“)1 (a3 ‘%eﬁ‘tié}nﬁql@?ﬁtlaé{oé’sra‘(: PH Fmyinus ko ACBPYS| at ed

usi ngy a gip m%hﬁatém@o Pe@pdh@ceuﬂt@Wﬂco@l%r@@n@@hu{g&hfﬁj&ﬁm@f&hﬂat I on
Sof t war e "ver si on” 3. 2) si mul taneous, fitting the assocklrfg?%ﬁtland

di ssoci aftth%lﬁlaglé‘?‘?st%??”@%ﬁﬁreamé ZEys- | o Hnﬁ'i*ﬁsé‘?e%%‘?fpeé‘fsr Bye-e UHRY) was

cal cul at §dw,8%0.741MkSSG0hNY) éf@msbcéeal PES @ith 0.05®MTwe¥n 20 @HBsab at, 25((19&9) / . Mol
Bi ol 293:.865-881. However on-rate exceeds, 106 'Fl tg

surface BrRERN aP@%W&F?&Ye%&g@’eWAé%’S’%OH i o &f?s?céﬁt%n faéesrg P &F° abI y

det er M NGk odd$nBY sl HRIESEEDIn: AR R dud BABIAGNERI Mt SARIEES L NE

i ncrease or ecre uor esce ce em ssSi on | ntensi ty (eXCI tation = 295
nm 291 swrden 3:2m1mmane1c@s fittink drechsqeaistion and dipB@iasipn gensorgram. The

equilibrium dissociation constant (Kd) was calculated as the ratio kofe'kop, See, e.g., Chen,

Y., et al., (1999) J. Mol Biol 293:865-881. However, if the on-rate exceeds 100 M-1 -1 by
the surface plasmon resonance assay above, then the on-rate is preferably determined by using

a fluorescent quenching technique that measures the increase or decrease in fluorescence

30 emission intensity (excitation = 295 nm; emission = 340 nm, 16 nm band-pass) at 250C of a
20nM anti-antigen antibody (Fab form) in PBS, pH 7.2, in the presence of increasing
concentrations of antigen as measured in a a spectrometer, such as a stop-flow equipped
spectrophometer (Aviv Instruments) or a 8000-series SLM-Aminco spectrophotometer i
(ThermoSpectronic) with a stirred cuvette. The “Kd” or “Kd value” according to this

35  invention is in one embodiment measured by a radiolabeled antigen binding assay (RIA)
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20nM anti-antigen antibody (Fab form in PBS, pH 7.2, in the presence of

i ncreasi ng concentrations of antigen as neasured in a a spectroneter, such
as a st opwDl2oev/eensspped spectrophoneter (Aviv | nstrunmenteX/useooa/ 08308€- seri es
SLM Am nco spectrophotoneter (ThernoSpectronic) with a stirred cuvette. The
"Kd" or LeldiiAl v thEEHVeidADS e ahttiody hﬁ&/@ﬂgdmﬁoua@lm degeiberdyans ment
measurec})b a radi ol abel ed ant.i gen b| ngl ng fg@g é’é égerf rrred with the
Fab ver sfPWlBg appethatmsapBensolHen Wpdipgaiimivhpians gL g’ﬁa BY the

fol | ow as@a %%?%C&%?Iﬁ%[l&? oﬁmrgg 168 Linfi8l g tlﬁe rés %%f ?& off %R%e Qr antigen

by equi li concen ratlo antlgen
in the pfeskbdeal :mhgan thieh captirmg bsmdlaesgemelthrﬂnaibu*ﬂ:eldarmbpﬁbg@ﬁtedpm capturing

b i i t al., (1999
3 BBl a8 b AR B BCRY SR al Bl ol dp Ry °L % 1 ottt
pl at es (d¢rgixy phates (Rpekpde maeadnwghnghwmlhs ae/mbdfd capfuring avigfabrenitpdant i - Fab

ti bod 50 tl
bl ocked (P b, O e cSLh Bk GHE S SBR[ bicka d w2 GRATCHLE Y
room t enpeinatsernm a(tmpm B Sefoetwp t@8@) houksat soomoivmpetsoreapiroyaiely (Nunc

#269620), 100 pMor 26 pM[125 I]-antigen are th.serial. dilutions
of a FapPXe)- |Iﬁta@P@§@S°{1¥:‘Btr§4t%@BWP 260680 a%@é%@?égrﬁﬁg FnH D ar 6‘\)‘%@:5‘;‘5 ant i body,

Fab- {2, ith RriesdiRi&ls oRh Fab iRl (@%E!i@t@ﬁt WRBSasseosbinthidbt a4 BAPYEGFhe Fab of
interest 1s then incubated overni conti nue

the i on
for a | o¥gBedypE bainfresj et a‘a’él?ﬂﬁgg'}cef Besmﬁg%gé ‘Pﬁg)t Tg‘ﬁgft&i fjﬂ?tf”ﬁ?hl r eached.
Ther eaf t ggn 1nt:1hﬁte%¥érhﬁ@ﬁt5 héWeer ﬂl@ﬁlﬁ:ﬁ@d’tﬂbﬁ ¢hal QorttinGe R Rldhger pptiad @.gf, 65
i ncubation at roomtenperature f H our. The solutio dste\tﬁ}&en renoved
and t he BAUEY & REEhdE eélll’é‘ R fSrFE%C ererltet e JiE s 3 thm n the plates
have dri g ?turel;ﬁge edr/ivabdtionkt 1%6ﬂnlﬂéd1ﬂefa&ﬁé f&%@h@ﬁ@‘h&tselﬂﬁbn 1P&ﬁkﬂ:lhﬁb)ved s added,
and t he ates are counted on t%OE%p&;ountz %gg &@éﬁn % for ten
nm nut®s. a"éé]i‘Fd?&?fF athed Fighidmes 3¢ OS‘P [ }Waﬁlu a‘éq *to 20% of
maxi mal htsorimdwlanbg gﬁﬁcﬁltﬂlﬂlﬁiﬁﬂﬁ:nﬁ%[ntﬂeﬂzabm@ﬁmd tan&exetpla(tjnélmom&hgtsa %Accor di ng
t o anot her enbodi nent Ki Kd val ue_.i s sur ur f ace
pl asmon F RSB SABME SUFL @]Fa}'i‘ac%&r :l %Feéﬂﬁnfﬁﬁff‘%é??s cgegi &%?héill%v 3000
(Bl Acor elesslthe ar efflias @a0emetimaxiidgl baiding a8 shbdch fwrmhnido'mpetdlvahmdlygn CMb chi ps

t -10 t hyl at
hi ps.( BB BrREBRIE o fnofet ribodieny ect Gt eat Rttt By Skt osensor
(3- dwe Xén?dﬁ'r&%%fepxésa s(a@ihg%w&émbmb&%m&@’ﬂvﬁﬁ@@mm&e Inc.,

Nhydroxysuccinim de (NHS) according to the supplier's instructions. Antigen

i s di | ut Becaigway NOswvSouithimmbdizad @Ugﬁ‘kpwghlpﬁ ﬁtt HO3esgPRe UpilsdRYN) before

i nj ecti Oﬁn@ﬁy @arﬁé;@i&ieﬂh?fa%d%xt&ﬁ Ib{dRa Rk Ripk QCIAG NBEAEre )Y @xhdimdted it O r esponse
units (RU) of coup protein. Follow ng. the inj egﬁbé}ﬂnﬁf antigen, IM

et hanol affiegl-Vs @ﬁ}r@fﬁl@yéﬁmpeprmy&cqerh?ﬂvr@@e%léﬁog}%@ﬁ Wnetics

measur engfkS SoysicbBirhi@d lab@rdifld doWd RPSliet ifsalictbBs. 78ntizbh f-@ilOOwih) ar e
injected’in I‘D/BS wth 05% Tween 20 &)PBST%%tEt 250C at ﬁ‘?f I ow I ate of

appr i nineYlpodiniarqiate, PHASS dpp Aps/Bh(-Pap £ ipesionate U Bt tat i on rates
(ko ff) &fignifab fcRikbRthppfixitthtdly $0 RBjoRscQids (RTsTeokpdtigtottin. Bollukiing

the injection of antigen, 1M ethanolamine is injected to block unreacted groups. For kinetics
measurements, two-fold serial dilutions of Fab (0.78 nM to 500 nM) are injected in PBS with
0.05% Tween 20 (PBST) at 25°C at a flow rate of approximately 25ul/min. Association rates

30 (kop) and dissociation rates (Koff) are calculated using a simple one-to-one Langmuir binding

model (BIAcore Evaluation Software version 3.2) by simultaneous fitting the association and
dissociation sensorgram. The equilibrium dissociation constant (Kd) is calculated as the ratio

koff'kon. See, e.g., Chen, Y., et al., (1999) J. Mol Biol 293:365-881. If the on-rate exceeds

106 M1 s-1 by the surface plasmon resonance assay above, then the on-rate can be
35  determined by using a fluorescent quenching technique that measures the increase or decrease

in fluorescence emission intensity (excitation = 295 nm; emission = 340 nm, 16 nm band-
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nodel (Bl Acore Eval uation Software version 3.2) by sinultaneous fitting the
associ ation and di ssoci ati on sensorgram The equilibrium di ssociation

const ant wBapoivm2@al cul ated as the ratio ko ff/ko n SeepcCe/Uus200602mn3 Y., et
al ., (1999) . Mol Biol 293:865-881. If the on-rate exceeds 10" M- S by the
surface S o te n erm ned
by usi ng¥P SS% %F@g eﬁ&&ﬁ%ﬁ?ﬁ?xa&{%&ﬁaﬁ H)%Iﬁ} ]ﬁg)f% n%g?r glstﬁ?aﬁ%egeﬁlﬁggf;ase or
decr eas an¢reasﬁﬂgwommﬁmmn90fam1@|as)measntedmsa $pgcttametirf sath ore stopABHv NN em ssi on
= 340 C_of ?G(M nt i t| en anti body (Fab form
in PBS Hp?e({}pec F‘Hlée%%r eS| ncg mfnts)ﬁlb(r:?eam%aesc%%gen P& i ons of antigen as
measur edspea\\ro@hcsqnﬁﬁérr((ﬁhmmSpecsmn&) vdth aaustedpmiektaw equi pped spect rophorret er

(Avi v, I nstrunents r..a OOQ ser i.eS.SLM ¢t rophot o

( ThermoSpect :%ﬁ’fle mﬁﬁdtuﬁen ALy PITYS §T VS ?Ssocuﬁlmoﬁ SSNBISQOnr%nt an "on-rate"
or "rateqof” &%&Qﬁig%ﬂhféﬁﬁveﬁﬁoﬁ'@ﬁ&élﬁh&ﬁ'vﬁm thddafie sﬁlrfac'é iSBeror?&%BﬁUeng to this
invention®'s determned with the same surface pl asnon resonance techni que

descri bec@clﬁ%@es%eﬁQb@ve@'sﬁﬁ@MMfM—@O@ br aemﬁl:&e”ﬁMesto BQofeBhbcore, Inc.

Pi scat awa with immopbilized antig i ps .at_~10 response
units ( FRsycataBﬁy,é?J ) 9t 25Carihgmpebilissd antigen Edx P]r"ahatb‘ilﬁéf‘él’@’é‘? uRitsiRY)- ( cvb,

Bl Acor e gigyy) caﬁfo@yﬁ@th*lﬂt@&l 85koah bdsds @ chipt (dN15, BIAcore Inc. are actwated with
(3-di net hyl am no rop car bodi i m de. hy drochl or de

Nhy dox y¥adeh-Ni- fi-ieethyiagynoperpsburivgd 1%”&“1? hwdrechogids & @ai“ﬁévfr uctions. Antigen
i's di | utigdroydubcidielidd GOH) deBorkeL B 1R supptletts Rstrichbid. Akl lim@ddud) before

injection at a flow rate of Sul/mnute to achieve approxi matel y 10 response

units (RUYMMsodigp prede BHG % o Syebnt GUr ) belere inisdior MRl aiegtet hanol am ne

to bloc kSu‘U’HﬁIQQ&t*o%&nQJe gﬁ%xmﬁfbﬂy wrethgésmﬁmagroeea@te& préipfmliswmer i al
diluti ons of Fab. 00 n areln el]gcy?(?gln PBS with 0. 05% Tween

20 ( PBSTe Wiecheyofd %FhﬂOW?%IP gl%’r ‘%?ﬁaﬁfeéﬁ% SRR, Y%t i on
rateg (b sBridl dﬁﬁtcbn@l bEEMED A8 hioINo 560 AF) 4K tjdctel iaPBS Gath WS Brkey20Ng a sinpl e

one-to-on Lan nd| n rmdel Bl Acaore Eval yation Software version 3.2

by si rrul(f‘) 1‘(??tta ga"? Iﬁ?fﬂ ‘%ﬁsg“%?f’(‘?f’é'i‘t?scfgoééﬂior gram The )
eqwllbr t ; | io koff/kon
1 g g fﬁ%gg R g o T ag

t he o] n r(MmB@&dﬁoﬂ%ftwdréwrhyn 3. h)eb}&umﬂaﬁﬁ)up haslgﬂfe aswsatanmd assay above

then the.on-rate is preferably det rescent quenchin

t echni qucgssf"ﬁ%donr?ﬁlggﬁf ﬁ&q”i“% GE%SO%? 1085813/%%@@&5 N o f%%u?%%dzaéﬁ%e gm SSi ong
i nt exsi tiytid gk dpatSear.gs 8 Yinat aB . 999) HM ot B3A0IT8G5-330. Mowoeands (rass) at 25C
of a 20nM anti-antklﬂ%en anti body (Fab form in PBS, pH 7.2, in the presence
of i ncr eashrgxeedcWiMIAtS bby tefsugatippemoassomeaciases abgveathen Bpectatonet er,

such as ;2,3 eé%'{;{ et L Esﬁ?% Opﬁo‘% scé’n‘B ﬁl%te&ﬁi‘( %tﬂa?ﬁfe{lsHICE? Bfs) or a

8000- sert BS m Nco S er noSpect r oni Wth a stirred
cuvet t e.indrhase brerimréaa@mtfmol;e!Scease mnsss@bnhmpmtm {expmtnonFéﬁﬁiem, ¢oissigf p4G 0 a

i) oSS SGuL. S3880Le, Bl 1 LASROL L 18 ANBLIS WELS! 5, 751 o vhich

25  the presence of increasing concentrations of antigen as measured in a a spectrometer, such as
a stop-flow equipped spectrophometer (Aviv Instruments) or a 8000-series SLM-Aminco
spectrophotometer (ThermoSpectronic) with a stirred cuvette.

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",

30  which refers to a circular double stranded DNA loop into which additional DNA segments may be
ligated. Another type of vector is a phage vector. Another type of vector is a viral vector, wherein
additional DNA segments may be ligated into the viral genome. Certain vectors are capable of
autonomous replication in a host cell into which they are introduced (e.g., bacterial vectors having
a bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., non-

35  episomal mammalian vectors) can be integrated into the genome of a host cell upon introduction
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which refers to a circul ar double stranded DNA | oop into which additional
DNA segnents may be |ligated. Another type of vector is a phage vector.

Anot her twpeoofoor®etor is a viral vector, wherein additipomalS2ekidzesment s
may be ligated into the viral genone. Certain vectors are capabl e of

aut onoNpys HeqRlicBRtah@heleBy e ABtat&Piibng WilHAWNMASE FenbREY MR virNddiaduced (e. g.,
bacterial vectors_ having a bacterial origin of replication and epi somal
mamal | 4ectois eespraple abdiseqting gheregpressio of geneh P isthepare ﬁ@ﬁﬁ%ﬁlwéwkﬁzﬁgép@% s) can

be i nt eggabgdrelrBtRed D BedBNR R AibifmPOGkessith VeckRONol hpI9dW&hingbit © the host
cell, and thereby are replicated along with the host genonme. Mreover,

cert ai nveeesor & geperak gpsessien secters plarililhig recrmbinan TINA teghnigyes gierpiign inghévhi ch

they sar ¢, APSTkie! ¥ the P&G spebiBibu¥e OhRESRIdARR BEEG! R bk Ascler ei n as
"reconbi nant “expressi on vectors” (or sinply, "reconbinant vectors"). In

gener al inteschangesblyss theedaseridsis dfe st ¢qmpponlyused LM Nedier- DNA t echni ques are
often in the formof plasmds. In the present specjficatjon, "plasmd" and
"vector" may BelyRRskgtident oy BirigReith| %ﬁ“é%‘[’f‘f?éphﬁ‘?gﬁ% herf’lg’ eERIBEo monl y
used f obh&flecti8&lobny lei@h, Yhd GlcRAt DR, and MNA.IMUE hedlétided dn be as used

i nterchangeably herein, refer to polg/rrers of nucl eoti des of néSLrength, and

i ncl ude dpRyyDRpRRCIRRies. rhanyrlrofidsst meriliednpslepiideg Apbases: dregop
ri bqpucl.gptivdese thamdh bé Reopoialee aitd 8pSly@Er BYINES or RNA/lyniciRé,lor 8@l 0gs, or
any substrate that can be |nc(?rrgor ated int o}e%g%g bél DNA o NA
pol yner &¥@hetigreagiion, A polymsiepide aaysomprse ﬁocgﬁ% i Wﬂ}?%aﬁgri se
nodi f i equag&ldgpaﬂddmnanmug@ as net hyl at ed nucl eoti des and their anal ogs.
"Anti bodi es" (Abhs) and "I nogl obulins! (lgs) are glycoproteins having the
same structur g‘intﬂl‘?ﬁléﬁs a&bé)r fiq'g]t1l %fg‘.m%ﬁlb?@sa é’i) %{?)cﬁlgé’pré’%ﬁ?ég‘? 05 5y
S pgci f L@ir&mmharaawﬂci | Whihdnitigedies dxhilli BgingBpdcifitity i wdpaelfic lnighn,ant i bodi es
and ot her antihody-I|ik | ecul es i ch geperall ack antjgen ecificity.
Pol Jﬁept“?’ﬂ’é‘g"%‘i‘q’“ﬁﬁ%‘nﬁﬂ}i‘fﬁt%’% ‘H’iuH?fﬁ?ra\é\Q 0&‘8?391@%‘{;@'1(8%“%?’38%&3@8!1 g?nef%‘&)/ | evel s by
t he | ynpleksysieampaifiditat Polypémidsadt theduedr Kind yirafte bonmse, piddecetiatlow " ant i body”
and "i n%g)I O@eﬁl i nl?a are uaed i nt eéi:haln eablﬁ in the broadest sense and
i ncl ude HERYI APPSR A akmprgasyd levely BY myeldmisy or i ntact monocl onal
ant i bodi es), Tekyak tandibodNtbdtnimasoglshnlioVat esd interabdngasdlyein thedndadisndi es,
mul tispecific,antibodies (e.g.,.bispecjfic. antibodies, so | . t hey
exhi bi t SPHE %@%QG@NOSE’B%}%‘%?M%@% @%};lengtﬁ‘d) ' %%/cg)a %(gl?n%lc ﬁge le%gr tain
ant i2bodyofychgaentit®dieasnaesdert bedtivateng aredhddies, dattapdcifivemgbatlies (An, ant i body can
be chineric,. . .human.. humani zed and/. £imit t ur ing on the
i no. ad B RGPS tes aanepe Bhinel bitesl R i aRERSGL0,
ant i bodiietudeicomamagibodyuliragnehts canielreibedmi ayraed detail bhir¢ife rAamntibddyssebe Ther e
are five,_mjar, classes .of .| ylins: IgA 1gD I1gE I1gGand IgM and
sever al C% étnﬁ’ehsuénanrf;ly%b%lél%f’du%%?R%%tggjé‘lé%&i nto subcl asses (isotypes), e.g.,
| gG |, | gG 2,Ddpgmlinig onl theharino acid sasmiencesidfahduvastynt dpmiins efgheit keavy domai ns t ha
corresp . (i . LS ed a, d, e,
o 20" Aot Bl Bh e S B AR A B TR e A o

major classes of immunoglobulins: IgA, IgD, IgE, IgG and IgM, and several of these may be

further divided into subclasses (isotypes), e.g., IgG-1, 1gG-2, IgA-1, IgA-2, and etc. The
heavy chain constant domains that correspond to the different classes of immunoglobulins are
called o, 6, €, ¥, and ., respectively. The subunit structures and three-dimensional

30  configurations of different classes of immunoglobulins are well known and described
generally in, for example, Abbas et al. Cellular and Mol. Immunology, 4th ed. (2000). An
antibody may be part of a larger fusion molecule, formed by covalent or non-covalent
association of the antibody with one or more other proteins or peptides.

The terms “full length antibody,” “intact antibody” and “whole antibody” are used

35  herein interchangeably, to refer to an antibody in its substantially intact form, not antibody
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configurations of different classes of imunoglobulins are well known and
descri bed generally in, for exanple, Abbas et al. Cellular and Mol.

| mmunol ogyo 2d4¢tnoemds (2000). An anti body may be part of @&cClrasgeec/02isss on
nol ecul e, forned by coval ent or non-coval ent association of the anti body

with o ”?ragﬁleﬂzpésede%&%ew Of‘lf%'t&ﬁls 9£rt1aﬁmy ¥R 1o ahhagtiBoay Whth htalylchdigngt h
ant i body, I ntact anti body" and "whol e anti body" are used herein

i nterchahﬂyeialtﬂllythetF@f¢%‘?I’er to an antibody in its substantially intact form

not —ant i bodyfhagpsRtssemsnidelhpad B8l PY8ridd 6 ah it aftdbdy, k@il die refer to an
antibody with heav ﬁal ns that contain the Fc re Ant i body fragments”
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nor mal associ at ed that” portion when present in an intact anti body.
In one @nwmiv fragmentgAmpHes @b@ygffnr‘a@%ﬁlte@é%r“it%céént‘é’ﬁdhﬁldlt@@r‘ietﬁ‘ﬁd| ng site

of the i n%ﬁgy FBihPAd%eRNd o {1)(9&%? efnB5dinB, e{nhﬁtl@&!ymakﬁﬁeﬁtQOpéﬁ Rﬁaﬂinb gen. In

anot her e i ment, an anti fragnent, for exanple one that conprises
the Fc rkaycemprisesthaiFasegin, lle@e@tat lease onstof fliecbiglpeirad §inetins ngially ons nor mal | y

associ at cféfe& Withife 15&6%1819{”9&1 PR iRELReRE aﬂueo%gscdcnwpamwﬁdﬂgody, such as
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ant i bodifeagment. e the individual antibodies conprising the popul ation are
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'n ant 1 boai oS harTvElel RS PP SEsTnBa e R g B b AER “ant T body
cl ass oOra jsudisal R 8ise, heady a&ﬂlok lighs chaiiag fidentical oith suhxhnciimgoubtod:oar&powg ong as they
A L St Lok 80 S il ol g i) one
25  class or subclass, while the remainder of the chain(s) is identical with or homologous to
corresponding sequences in antibodies derived from another species or belonging to another
antibody class or subclass, as well as fragments of such antibodies, so long as they exhibit the
desired biological activity (U.S. Patent No. 4,816,567; and Morrison et al., Proc. Natl. Acad.
Sci. USA 81:6851-6855 (1984)).
30 "Humanized" forms of non-human (e.g., murine) antibodies are chimeric antibodies
that contain minimal sequence derived from non-human immunoglobulin. In one
embodiment, a humanized antibody is a human imnunoglobulin (recipient antibody) in which
residues from a hypervariable region of the recipient are replaced by residues from a
hypervariable region of a non-human species (donor antibody) such as mouse, rat, rabbit or
35  nonhuman primate having the desired specificity, affinity, and/or capacity. In some instances,
framework region (FR) residues of the human immunoglobulin are replaced by corresponding

non-human residues. Furthermore, humanized antibodies may comprise residues that are not
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"Humani zed" forms of non-human (e.g., nmurine) antibodies are chineric

anti bodi es that contain mnimal sequence derived from non-human

i mmunogl olwol2ber/00kav6one enbodi nent, a humani zed ant i body PCI/Us200d023993

i mrunogl obul i n (recipient antibody) in which residues froma hypervariable

regi on ghyfgheme ?&ip%neaﬁlbaaﬁx §EiRé AGRHadi¥odye Thedeasodifitiv® Ay Raleuar i abl e
regi on of a non-hunman speci es ([gonor ant i body). such as_nouse, rat, rabbit

or nonhdwghsr vﬁmmtléowwfﬁgnap% &ETRb H‘%‘BE’&’FWW‘POdya‘YIp CAMPRSe and/ or

capaci t y, Stdﬁtlﬁm Jf BSERNGR Sand by RABY oK vdrRBle @PmbiKin WBRhdwes of the human
i mrunogl obul i n~are replaced by corTespondi ng non- human resi dues.

Fur t her obstantitllyrpdlof the dhypasvarialleloers sorrgspeBhighose of 2Bt hat are not f ound
in the ri?;ﬁhﬁ(?] (ﬁ)tuhﬁ‘%d aﬁ’lqg)(uﬂgfanﬁa'ﬂy b 6f HOPRY ard ol Mhumbh §fRuiBblicat i ons are

made to er refine antibody” performance. In general, the humani zed
ant i bodyseqyende. doerpwmasized aibedinptignally wall plsqgomprisy étal%qst opfEtiongi@nt ypi cal | y

two, variah 1&1(?)%@ t&hRtant ng1Wtﬁ chllﬁﬁat%?@ﬁﬁrﬁem 1h§1|1dn)5g1€i)lhln0 frof ﬁﬁher

hypervarl a 0o0ops corres hose of a non-human II’TTTUI’]O% obul in and

all or ﬂg@gﬁ,awpwswalav\ﬂawm3&1%215%(1%@ Rigdunanp g7 4. Nawsnd32mamdd! obul i n

Sequencetwsw%n@wé&g'@ﬁﬂ @”SMEP@YOZ %B%@@kﬂ%zws'e«l: a@L ﬁl@f(ﬁmgr@ﬁe\@t least a
portion I rmunogl obul 1 n constant region (Fc pically that of a

hunslf i mm@nwtﬁrwes opig# therging Meswapieng Hegiltog et 6?4@5% dthie & Nat ur e
321: 522- ﬁ%z@n&lﬁﬁ@lls'i\’i@%?mﬁﬁ Ezbchfélm SAXaTMﬁﬁcz%@ 23483 3223(198R)Hurend Presta,

Curr. Op. Struct. Biol 92). See also the follow ng review
articl ewéﬁ@sﬁ st Qﬂc@lgteé’i t5é‘88‘f"%(r1 ?‘H Vaswani and Hamilton, Ann. Allergy,

Asthme & | Muighermthffdpvadidtte 3398 )HvRAG: AV, &&ﬁh}@é&lheﬁgﬁefeﬂﬁwctl ons
23: 1035-1038 1995 Hurl e and Gross, Curr. ..Biotech. 5:428-433 (1994).

The t er rFEEIPRFE Ay i afb’l‘@ﬂ?'éﬁii@??m whigh gze hYRS"F"amF'R]P In SGAREHC 'iEPein refers to

the 1%eg's%§tuﬁfly @éﬁn@d‘fob?@(fﬁ’le lé&éﬂs aﬁtea_rﬂe"ﬂ:@' @re%ﬂl@kh@-fe@mhﬂlv@”\bafmm e in
sequence and form structural defl ned | oops.. The Ie[te 'HC' and "LC

pr ecedi ﬁ@fe{sh@sﬂe@ﬂ‘ﬁy’ 1QVR¥R gy HY Hf/a saxy ghain and lighjchainy Geperallyoanihediey Ly of a

heavy chaid gnm Ryp&RiriablRatHons GARE irEthé YH (ﬁmtmmm) efd BREhiIISEVS (0K,
hypervarlale regi ons ree. in the VH (H and three in the VL

th

(LI, L2,Y%59)- Hotighp %frhyB?WﬁS?‘B]éF‘?%?nldﬁb?eétl?r‘éﬁedﬁuﬁee?“flﬁ?efflf%?&assige in use and
<(’vlf e e)ncqmg Sﬁiéédhﬁét@oﬂ}plelﬁéﬁtaiﬁ@tmter@mh@gﬁﬂi @DRsy aﬂ@ﬂbh&ﬂmih@deqﬁglcaegl ons .

CDRs) are hased on sequence varia y are t npst commonly use
( Kabdt e‘ta“%l]?”tya%?:fﬁgﬁé&twg ‘ﬁ@é%ﬁ aﬁng‘“r%f'&fﬁf roeﬁ’fgf est, 5th Ed.
(Publ i )C) Heahhblo SediViest, NaBd. CPIﬁBchlic Héagh Eéruilces\laaéndﬂm?mmﬁ oBHEdIhsda, {\/Dl

1991 S fo the cat t he ructLr oops
( Chot hi f%&%@kﬂﬁ’ ﬁ)é d’%ﬁl ?@’@St%lltoglf % Stq‘ﬁtgr% efr%varl abl e

regi ons #nepegsemol. &dIQIQBdQOHDE?EﬂMDMHBaAbhHlyKabaﬁabW@oMpr@mtd]| a

structural |oaq uI ar nti hody nodel i ng
sof t war ec.om?FPémgej’SH‘feﬁ% he %{){Zﬁg?ﬁ%@%ﬁ? g&c%ﬁ Are aﬁgse o(ﬂ) a(?fga%al ysis of
t he BvaiMalblutars oM exibalyysddalingsbftwat | The Sconfae hypaivatislk régiomagdekedf t hese

hyper var I ab Ianalyswgof nesav%[a%lencg;[nelgx Qr?rstgl structures. The residues from each of these

- Od

hypervariable regions are noted below.

Loop Kabat AbM Chothia  Contact
30 - - mem e e
L1 124-1.34 L24-134 126132 L30-L36
12 L50-L56 L50-L56 L50-L52 L46-L55
L3 1L89-L97 L8&89-197 L191-L9%  L89-L96
H1 H31-H35B H26-H35B H26-H32 H30-H35B
35 (Kabat Numbering)
H1 H31-H35 H26-H35 H26-H32 H30-H35
{Chothia Numbering)
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Loop Kabat AbM Chot hia Contact LI L24-1L34 L24-L34 L26-L32 L30-L36 L2
L50-L56 L50-L56 L50-L52 L46-L55 L3 L89-L97 L89-L97 L91-L96 L89-L96 H

H31- H35B wWib@et13BB9ki26- H32 H30- H35B ( Kabat Nunberi ng) H pPE3ASRIBS/02EE3 H35
H26- H32 H30- H35 ( Chot hi a Nunberi ng) H2 H50- H65 H50- H58 H53- H55 H47- H58 H3
HO5- H102 HAOBISHIHGE  HPsD-HB 115085411 0d4/ fs@mewor k" or "FR' residues are those
vari abl e _donain. resj other than the hypervariable reglon resi dues as
her ei n dggi E@é‘?ﬂ?ﬁeh%@iﬁ%tﬁ% I'ligl;}l oR93-8H0T yarj abl e domai n" of an anti body
refers to the am notermninal domains of heavy or light chain of the

anti body. These dommj ,ns are generally the nost variable parts of an
anti body and cOATEVY t‘Pfng Terigess a5 these meyiabledemainpesidygsratherthani thody” i s one

whi chs posgreafslergRidRuatds deRgR@e Whi ch corresponds to that of an
ant i body pr OdE ed b a human and/ or has been nmade using any of the

t echni ques fo 1Ei9Rnora Niiabledomain? of apjastibagy eeferis 69 e Amin®hi s defi ni ti on
of a humapmARtdoRRRY oﬁmcy i1R] dnin QX Gk uﬂ%dﬂ THBRAGM A0 Oéah&?@tggo”p“ sing

non- human an%&%’zﬁ bi ndi ng .resi dues. finity mature ody is one
with one™8ftV m@@aéﬁnﬂ?%lylaﬂfl%@ﬁﬂhem@mgsmy eof which result in an

i mprovenent i A “hhi@addntib&tyt ¥s A whidg p@é@éésgggﬁmilﬁ Cﬂ@éé{lﬁﬁ&i’w gpared to a

par ent antlbodg whi ch does not possess those alteration(s In one

enbodl mefitrrespordsipshat pf ap agibady eepdaged |bb6(1}9mﬁh@dﬁah@r¥9¢fama®usm€@ny ¢i conol ar

af finiti es wchiqied SorthkBie hudi ingiBokiesAf fi é’lbstebfhé@ﬁxu'T e produced
by pr ocedu% knoﬁ?a}l' n ?hg art. I\/Elle?S ks gt al. Bio/ %3%1‘@8%‘%%‘“%9 783

(1992) dELRPEHLBEC Vﬁ?@%@h@a’ﬂwaat%ﬁmb%\mmﬁanmondmmnmntsgmfbﬁndmgg Random
nmut agenegsigu®f CDR and/ or framework reS| dues is described by: Barbas etal.
Proc Nat. Aca%h“§§i, USA 91:3809-3813 (1994); Schier et al Cene 169:147-155
(1995): Yel t oft? cttHnityymatineh) angipody isene pjGipne ghmore aliggjons Imeriesomoet al , J.

| munsol . HYﬁél(hEI)eoB\ﬁﬂ.l@h &s&lﬂqﬁ%}mpr@%ﬁlemﬁ\/ﬂie'&ﬁ’nﬁy 3k the Qntlﬂgﬁir for@ht@en 226: 889- 896
"antagoni st" antibody I's one which

1992 A "Dbl
|( nhi bl) t scog}paﬁﬁgg‘l&%age%fi‘?ﬂ 8 Fh‘é‘%?ﬁfl%l’f’?e%ﬁ shatesien@enly epi nds. Preferred

bl ocki ngelmmﬂmtmd b sffiaity ﬂlaﬂh&gaﬂﬂﬁ)ay BRI RREHIL Sr %H%Ic@ Aibiagbhifikied fO?ﬁlgpl etely
i nhi bit the b ol o%mglﬂ{y actl f the antl agoni st anti body", as
i

used herelgetam%ena IB%'&BEI W’i RHeS AR edIced wa%efiursﬁ@mn inthe aftunct i onal

activitiMskeér ad Piollypieiplog sl €0:D9-78B Y BIOESdescribes affinity maturation by VH and VL
20 domain shuffling. Random mutagenesis of CDR and/or framework residues is described by:
Barbas et al. Proc Nat. Acad. Sci, USA 91:3809-3813 (1994); Schier ef al. Gene 169:147-155
(1995); Yelton et al. J. Immunol. 155:1994-2004 (1995); Jackson et al., J. Immunol.
154(7):3310-9 (1995); and Hawkins et al, J. Mol. Biol. 226:889-896 (1992).
A “blocking” antibody or an “antagonist” antibody is one which inhibits or reduces
25  biological activity of the antigen it binds. Preferred blocking antibodies or antagonist

antibodies substantially or completely inhibit the biological activity of the antigen.

An “agonist antibody”, as used herein, is an antibody which mimics at least one of the

functional activities of a polypeptide of interest.

A "disorder" is any condition that would benefit from treatment with an antibody of
30  the invention. This includes chronic and acute disorders or diseases including those
pathological conditions which predispose the mammal to the disorder in question. Non-
limiting examples of disorders to be treated herein include inflammatory, immunologic and
other interferon-related disorders.
An “autoimmune disease” herein is a non-malignant disease or disorder arising from
35  and directed against an individual’s own tissues. The autoimmune diseases herein

specifically exclude malignant or cancerous diseases or conditions, especially excluding B
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A "disorder” is any condition that would benefit fromtreatnent with an
anti body of the invention. This includes chronic and acute disorders or

di seases wochardionget hose pat hol ogi cal conditi ons whi ch prediss@esesdwhe
manmal to the disorder in question. Nonlimting exanples of disorders to be
treated hg Iﬁﬁﬂﬂoﬂné‘ %&t&i FynldﬂBlhé’s'ﬁU%%rﬁﬁa (Amyuaﬁémyﬁ.pﬁda%@w&ﬁm (CLL),
interferon-rel ated di sorders. aut oi mmune di sease" herein is a

non- mal i giaeell pkesna éndcﬂhf@icsfé}‘%hlasﬁf‘r]ie‘élfeﬁba Exapalesrd agipimsemng disepgetidst  an

i ndi vi dyglyfrQiudel 5% Y& Sot Hiitedtb o ARGy HsSHoS 888 iftlanaReFidd cal |y

excl ude nal i gnant or cancerous di seases or conditions, especiall excl udi ng
Bcel | | mmmclué@&tmomaywmﬁﬂrmtmsée B-ADISTACHDAAR); Jystertr ssleradenmamphocyt i ¢

| eukgm gscfggsis msopﬁﬁdeg xss&%éd WAL AhRaBR boR Bl dRhE (F¥ELOBLASS fsch@uken a.

Exanpl e aut oi mune di seases or disorders include, but are not limted
to, i nflueemiiverglitisk sspirpery distiesn sypdromef(inglidiag adu respirpfogti B¥ases i ncl udi ng
psori asigs, a8 daUHB! bdintitlsCmbhin @%&pﬂﬁﬁﬁﬁ%ﬁs‘ Salitis; SQfétﬁe%m)ﬂé Bédser oder ma and
scl erosi' , responses associated wth Tnfl anmat ory bowel di sease (such as
Crohn' s alliexgiseoonditions smh@ép@nem@encb@mm agy othfsrégmlﬁa%us@rvylvmgs@f#l@wn@p drone

(i ncl udi ags ﬁﬁ%%oufe%?f%ﬁ&%&& Yespingds! ﬁﬁéos%léf@fsqgﬁqocﬁB%smg@e’h@Bﬁd tis;

meni ngitis; encephalitis; uveltis, colitis; Ionerulonephrltls aIIerglc
condiot | chenmatritarghsitiscsysteric Aunys erythamaoms §S16D ﬁ@?lu@%mtﬁlpfdﬁgﬂeﬂ P ng

infiltr (a:rfe ﬁlﬂlsoéuta}_le&ﬁ lhlp%s Al et miefs (e 3 Tﬁgm&&% theHRROS &8 in

at her os rosis; |eukocyfe adhesi on deficCi ency;, rheumatoid arthritis;
syst emi clependes d@b%ﬁh@?}h@%ﬂ‘éﬁlﬂs&@mﬁ Reyiad ny Qe ORI ed t o | upus

nephri tigyrofitisaiQfitrd S Y RIditid hab %E %&eﬂﬁl&rﬂy%htfs éj%gﬁns QEMH’I%mle jileahet es
mel litus or i nsul i n dependent "di abet es Fitis); iple Scl erosi s;

Reynaud’ @seyigetetrend imumop rtemmecsapipriaied Wﬂth §G“th-ﬁ'§IﬁlPlﬁ¥ﬁd6’YBef§eHWYﬂYdl tis;

al | efs0i Gn&RGEPNAN RIS dddSiy h&gfee &aﬁyﬁqﬁ@mbefcumalsbleo@mset di abet es;
and 1 nmune responses associ a acute and delayed hypersen5|t|V|ty

medi at edPobyRYOYiiserFRBlomaogis Fud ‘gﬁﬁcp%w?@sm@weeaq (Addisorhdissare)1 458 ul osi s,

sar coi dagistvinPRh d%%/\@%ﬁabécﬁzsw GERFHhG Vs @Fdcin @NS) WAk fklatdry Gsor@ey Ni Ci ous aneni a
(Addi son' s di sease di seases invol ving | eukoc apedesis; central

te dj
ner vous TEYEPlE ATSETNIETY SYRdromer AR C FnEBiR das “dl?ﬁil%’t"i"ﬁF f48n injury syndrone;
hermlt yt '&yc%'ﬂ%'iﬂeﬁna(dr%bhﬁgé PBitivB tkenBOt; rﬂyamamcgrm ?fttg&ghrﬁibbdyajm@leﬁr dOo?rrgs
positive anenja) ; enia gravi s en- ant | x_nedi at e
di seXsesvedigizd dlﬁlafﬁ’ﬁ’é“m iﬂmeﬂﬁ ?’Pg?‘ ﬁlsa?sgeaag OSé‘r?fPlgp bipid
sy ngr ONBilledtid &ﬁﬁa@ Gﬁ’eﬁzﬁd b§’ :dltsbgse, Isamm&jatod hr@@s’iﬁdﬂlc shairhiag; TpelEﬂingd bolRsd; henih c
syndr one; goj d bul | ou ndocy i nopat hi es;
Rei t er’ spemgg’{e?ﬁ OWWPWW@Q%WH%R@Q Iﬁﬁﬁ‘ﬁc?éjg nmé&?&‘g‘ Sﬁf@ﬂ‘fw ﬁ%}] ?ar teritis;
i Emjx C@géaéeeglaﬂitQHMrteIrms ;imbAe Confpxaippliciig; IgAgMamqie;gﬂeIgI\Dpat hi es; i m"nrJ]ne
t hr ombo peni c_.pur ocytopeni a etc. The
terns léﬁmﬂﬁ%ﬁwlePﬁ?WV%&HPE%W&@PMC3W8£2§$§1??%?HPP g dPsorder refer to

di sorsdertrodbatytapeniagesoci ated with some degree of abnormal cell

proliferatio nfhe terms “cell proliferative disorder” and “proliferative disorder” refer to disorders
that are associated with some degree of abnormal cell proliferation.
As used herein, “treatment” refers to clinical intervention in an attempt to alter the

patural course of the individual or cell being treated, and can be performed either for

30  prophylaxis or during the course of clinical pathology. Desirable effects of treatment include
preventing occurrence or recurrence of disease, alleviation of symptoms, diminishment of any
direct or indirect pathological consequences of the disease, preventing or decreasing
inflammation and/or tissue/organ damage, decreasing the rate of disease progression,
amelioration or palliation of the disease state, and remission or improved prognosis. In some

35  embodiments, antibodies of the invention are used to delay development of a disease or

disorder.
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As used herein, "treatnent" refers to clinical intervention in an attenpt
to alter the natural course of the individual or cell being treated, and
can be pewbanimd2®@ist her for prophylaxis or during the cedgras2ab/ioeidwni cal
pat hol ogy. Desirable effects of treatment include preventing occurrence or

recurrence OfAﬁi"e?ﬁa%an@hﬁtefef@; o QR a@bur® YARK0 B dodhddh MdBIRAbAF iy di rect
or indirect pathological consequences of the disease, preventing or

decr easinggeshaiy. It‘aﬁ‘ﬂ’eﬂ"Péﬁdaﬁiﬁﬁé}efaﬂ’?‘@&?épf@ﬂ@’éﬁ?“ﬂ&ﬁ‘ﬁbe decreasing the rate of

di sease prog r&%&bﬁpeuu@an@'ekf@&ﬁ& hABurRY ofRahbstALd/ABlc&tle iR 1qbélﬁ@1§§la}5{'€@§ e, and
rem ssion or inproved gyom s. In sone enbodj nents, antibodies of the

i nventi dscudiag tPs’fé@FOtSé“@é‘F diredse laisnasat Seofand Weigkich dhe individal and e alfity

" ef f aCt i yen ANDWHce/moRERE So mltaameafée Wbt fnRd indiRidudl AIRSAREEcaBP SErdcAYe
periods of tinme necesshmz: to achieve the desired therapeutic or
4

pr ophy| sesduat is alseipue in shich jgwy tejsie ot fetamenjal effecicefithesubsipgefimolegyle gre
subst an &&m%&@% %e%er&ﬂ%ﬁudaﬁyﬁéﬂéﬁ&ﬁ eﬁ@afs V@rmo@ﬁ&eﬁgnpgffécave‘ AR SefSYCh as

the disease State, age, sex,” and wei ght of the individual K6 and the ability
of the stabsemeeseHestiseat dosagesand fopperiogs Qi@meméwssa@/swé@vq the dasised ndi vi dual |

A ther aﬂtﬁbﬁ%ﬂyﬁl@h&! ¥l T éau\,/%u%%ea&ssm 3l0a Px%ﬁh;llébnwﬂbs%'i's @&Ymtsﬁ’éﬁéc@s or

detrine fects o t e su stance/m) ecu are outwei ghed by the
t her Wpeurrioe il aryt aneaselier etpgel of dispase tthe prophylaptisghhy eEretiyecamaupt W%'&lw &agnpunt "

refers t,Q. aRrpiRAly BfefiRehingnt. at dosages and for periods of tine
necessary, to_achieve the desired prophylactic result. Typically but not

necessari |y, Eieriem gyiorosisiagenicasivge Eeé“iegefﬁfgédu‘?sﬁn%q}f}?té@’(‘@tsml or to or at

an ear | i gtveatsauRiiod bBQRAS Snd/dr RBusEY RRRMliGEsier.| y ef fective amount would be
| ess than the therapeutically effective anount. The term "cytotoxic agent”

as used herein refers to a substance that inhibits or prevents the function
of cgl | spaneagacapsgfosest ruction of cells. B. GENERAL METHCODS . In
general, the invention provides anti-l|FNAR2 antj bodies

th?lt;ﬂrare useful for
treatment of WrERieie- thedivertion Prvidet ErIENAR2 wpfitories thatare sgful 8 t ot al bl ockade
of t t yFE Ntklgtzrﬁgneﬁfflﬁﬁlﬁlﬂb 2 e%&%atéﬂ Eﬁéoﬂd&s deshitiedpartidl PRI BoEQH Rl t he

anti - anti bodies of the inyention are to .t reat —autoi nmune

di sor der8terfeign Retydty itflgsired; Hﬂ?@ﬂréadl%ﬂv@e arfthﬂ;mzf?@flg Gﬁ‘ﬁe nt, the

ant :c - DFI%ua;mh&blaguglt@&e@wmhﬁlﬁ@le bR 6:aErs, sﬁtﬂﬂlslﬂliﬁdmﬂﬁ?técﬂ ﬂ:ﬁb’fve gnhafldithd’rEj ection or
graft versus, host dis ni qu erties of the anti-

ant i Podi FLogimeph ghe; aﬁgiﬁﬁgg% RE% 8“9%:;{\" SILAP WPEf P TRebyT reFESPOIb?rf ecting
target |gxeb&s@ihostityiesTRNmamS popertits ﬁthbaianHNARE@ﬂiubp&H eMtes requiring
acute intervention, the .a whi ch cause

broad spBEFHIEE tH?IPB?Fl‘é aryﬁ‘é{%ﬁmﬁ?é get?r(gﬁﬁ%c?i) rogilrf"g} Iboﬁw%f)eéswtélg& to effect
t he | ar gesientp GRS hddletts cPing ﬁ@lﬁ@ln&fveﬂﬁbwmd&&l—mmb@hds@&pfmde For

TARNEC LN T T T A S

al |') 255 petié Bggespobsytfle cdmprorhiee <f>femanndesmed fvimund rdspansd  Hebic bzﬁt&ne metqumng
maintenance immunosuppression, the anti-IFNAR?2 antibodies provided herein which block
one or more (but not necessarily all) species of type I interferon, or which block different
species of Type I interferon to various extents, can be used to effect partial compromise of the
patient's immune system in order to reduce the risk of undesirable immune responses while

30 leaving some components of the patient's type I interferon-mediated immunity intact in order

to avoid undesirable side effects such as infection.

In another aspect, the anti-IFNAR2 antibodies of the invention find utility as reagents
for detection and isolation of IFNAR2, such as detection of IFNAR?2 expression in various
cell types and tissues, including the determination of IFNAR? receptor density and

35  distribution in cell populations, and cell sorting based on IFNAR?2 expression. In yet another
aspect, the present anti-IFNAR? antibodies are useful for the development of IFNAR2

antagonists with type I interferon blocking activity patterns similar to those of the subject
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species of Type | interferon to various extents, can be used to effect
partial conprom se of the patient's inmune systemin order to reduce the
ri sk of uwoesewembioe | nmune responses whil e | eavi ng sonePconsement®Inf t he
patient's type | interferon-nmediated immunity intact in order to avoid

undesi r abh@bodictl eF@fek 8RS, aBHLEIN A2
anti -1 FNA ar?tl bO(‘TI esﬁ of the i nvheﬂ%h{blg%% Hithe lh%nﬁ?r%ag%ég&rﬁg(g&téeﬁ

det ect i 0AMGIIERLTY othgk qughodigs thatheyrshe sgue EFI‘é%R%lbméleg Phﬁm@hstiOF NNR& aetx-pr es si on
in vari owkala®dckink ¥RBSIABI Ad SHHES exdnifid, HHH ﬂ@q&ﬁfmﬁﬁéﬁésrﬁg E%tlﬁvgn of 1 FNAR2

recept or den5| ty and distribution in cel ﬁ)o ul ations Ptllo sorting
based on® ottty antj-FFNAR2 @ﬁb@dﬁ@rt %bmé@mbstanmlyplnmmnt anti - | FNAR2

ant i bedi epm%é@)mpﬁquszapﬂuefaﬁtﬁméﬁé/&!e Hﬁé?ithef)ef E&Nﬁ?ﬁﬂ@&%ﬁ@“' sts with type |

interferon bl ocking activity atter sim 0ose 0

subj ect affHipEEfieral eﬂi@t’ese;ﬁ?rﬂllltém\%ﬁ% anfipodigRaf thtlmb@t@hne@nbéusbdhm i nvention can
be used tNARI g B6n i e sane

| FNAR2 bi ndl ng %Tkr%r ac?taﬁetﬁog?s?%é t%%(rjé/%g?&aﬁ?md\?%?glkQ%F%OQ%ES OIP?ﬁg\gp%igl lities.

a f urt heVhisk 3 pehibipsimilarphagngroolegieal plfesisan blykingitbe bindimgof ype Ean be used to

i denti fyinadrieedns &iFNARPDNAR2 ant i bodi es that bind substantially the sane

epi tope(s) of |IFNAR2 as the antibodi es exenplified herein, including |inear
and &@nf or mat C&pRARtESE £33didlate amtthodign canbeppliged asing bmdnee@llbﬁn thherti nventi on
can be Uﬁ@mding thokbWRS:itels 43k, LERASHLFHABmA RS ShelRa SGLER f]@{ sl |

nmol ecul e an ni sts of | FNAR2 exhrbrt sim *Facol ogi cal
effects ihﬁp faRgs ?fr?@dﬁ‘ilﬁﬁlie%@esoffhﬁwwtmdfi&f@é’pﬂﬁﬂdﬂshetdonthﬁmm Gener ati on

of candi date Bﬂ&ﬂl ) @b 86 TERARD Enc B MEENRRE ' s in the art,
i ncl udi ngo t hose escrl bed her EItI’l such als%nagn%y%%lng’o }Nfénlcghnl gue and

screenin Kbraics b0 scyeea farisyathaticantibsrly Blopeserithriht desimedestivifhese met hods
are el | agisttia)| n phigéple rl;yﬁtﬁ&m%ﬁbod?'bloﬁ@é afe se‘ie}aﬁzd@ tdradn r@%ﬁ%ge%[‘ah@g dies of the

i nvention can b ma&] usi ng conbi natori a rari e screen for
synt het | ©"§HT F“dﬁ%’%ayv\’ﬁlt“l’llstﬁf‘i‘émﬁé%i’fraéﬂb%tvﬁf%b!%ﬁegpn &bl fossdttbes, i n

princi pl ghagsyoat réieirc Stk pHAGEINbENQRRSpBRE Q%%%QO%tO%PW%?&%ﬁ%]gggy

i brari esg. ﬁl ni rEha e that display various
vari abl € F’é‘ﬁﬁ? 3*)9 gestige Bﬁg@%n@éﬁétap%’ﬁe(ﬂfé’iqﬁlmg%% dptiradentigebarar i es are
panned b@dsﬁrbéd tithieyan€ifenQia g Es'p@ﬁtéd%ﬁi S ﬁoﬁﬁlﬁdlﬁ’%c%ﬂe@ﬂl @0 ib N T ones

Fv fragne to the desired antigen are

expr n]tgdm 2 ts1 ‘%nfa §1§Of bi ndi n i

adsof § Aenes At geélr’f‘ uk ag%%&afaé}fié@ Yerfggther ﬁ@l%@fhbymdﬁﬂlpwg clones in

}3 hef | i brcan:ly:s of Eneigdai adﬁhxﬁtg)élébllmﬂaﬁSA?y Sfthdlslﬁm E‘#\l@%ﬁﬁd@ﬁ@sgf‘ﬁe ﬁﬂ&dtﬁ/ﬁ @zlm and can

e further addi ti ona cles of antigen adsorption/elution. Any
of the ral)%tolb%fnfﬂlkﬁg éﬂ%(rlgbaosmt%bée %lltlg?"r%r‘ieﬁ{}%ﬁ‘PF?ﬁiﬁreéaﬁPl‘E?éf%B{ea’?‘%&?ﬁl%y desi gni ng
a sui t abiféntemdtifgjlowed by ecﬁﬁmli‘tgopbﬂcﬁdllﬁ’r@tht&tﬁENRRR ahtMod§ A6nARAGeheqdtvone of

i nt erest contrutlono | ength anti -1 FNA anti bod
cl one usl %&hﬁ%‘f‘% tgg%haﬁ 218%6 ° tgﬁ?ttaﬂ%subtﬁ%lﬁéo"éiaﬁﬂég%‘f (Fchiegpe®ess and sui tgbl e

Consitsantdescexyp(bm Kabat)et slacﬂa@zmm oﬂ&%ﬁ‘eﬁﬂs@dmhzﬂzo[@@&@lln@%sﬁ FifthPesteances of
Pr ot i NspficalifiH9289hGRsah DEP168D; voie. 15" sE0hLd 8% pi¥ Wo03/102157, and

references cited therein.

In one embodiment, anti-IFNAR?2 antibodies of the invention are monoclonal. Also
encompassed within the scope of the invention are antibody fragments such as Fab, Fab',

30  Fab'-SH and F(ab'), fragments, and variations thereof, of the anti-IFNAR? antibodies
provided herein. These antibody fragments can be created by traditional means, such as
enzymatic digestion, or may be generated by recombinant techniques. Such antibody
fragments may be chimeric, human or humanized. These fragments are useful for the
diagnostic and therapeutic purposes set forth herein.

35 Monoclonal antibodies can be obtained from a population of substantially
homogeneous antibodies, i.e., the individual antibodies comprising the population are

identical except for possible naturally occurring mutations that may be present in minor
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Publ i cati on 91-3242, Bethesda MD (1991), vols. 1-3. See al so PCT Pub.
W03/ 102157, and references cited therein. In one enbodi nent, anti-I|FNAR2
ant i bodi esoabodeeodsnventi on are nonocl onal . Al so enconp&sTar$2aveiobions t he
scope of the invention are antibody fragnments such as Fab, Fab', Fab'-SH
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pur pos esofgeethoipknaynip ghsiag, mﬁlﬂ%éﬂ!@rﬁ‘&b“d&w@lw&“ assribrd hydtohich @ f r om a
populsat i ony, Rf 25%%9%2@75) a} Awéniam@m@}eﬁas%@fﬂade R hbinantDNA 3ol di vi dual

ant i bodi es conprising t popul dation are identical except for possible
nat ur al I(ygeéb‘iuf’ﬂien@fmﬂ@éﬁﬁ@?is that may be present in mnoranmounts. Thus,
the nodifier "nonoclonal" indicates the character of the antibody as not

bei ng a WX iR sl hsf&bRbARINGGRIgeS. The anti -1 FNAR2 nonocl onal
anti bodi'es of tThe invention can be made using a variety of nmethods known in

the art, inclugi ReodiendYREdue@s ofah Nadbddy’ st udeameddead tﬁzymmm aeidet ah,
Nat ure, 256:495 (1975 or alternatlvel they may be nade r.econbi nant

DNA et hesedipgit és isolpedsandgpesid ingya repligabip vegtpy for %F’é’nmﬂ&%’ephéﬁﬂ"g and
Recofi ngithe HRIUNOCST EQrestibie OIDTQA"&QEHdn%rtHBjMﬁbb@ﬂs RhdidNisaittd BRd¥qehceihe

invention, the nucleic acid encoding it _is isolated and inse dinto a
repli C absine ey gtiopdd roreqieR fe-g4 Bhiusge chgqpurleotds: prabes dhatiate CM§f br for

expr essi QAdinPNRcRRE8ioNEnb N ercadhs *ﬁ@dhéa*/}s afidEBght |cHaihs 6f b Qudtllﬂi'clﬁ) segienced
usi ng conventional _procedures (e. i ng ollg cleo pro es that

are capaBrEroe Fvaltlkg glffeﬁl}"f‘iecoil ‘ieﬁto’f Sglﬁ%%e’? Ié’ﬁ‘c% Of%‘ée ht8 y*S&hd |ight
chai ns ofierdehfly aftticROONIst cdiliA of BRkD DHEokadyBticvadukabbi. (sdieellg hahealiaf) vect or
depends in part on the host cell to be used. Generally, preferred host

cel | ¥ ar¥ig¥ either prokaryotic or eukaryotic (generally mammalian) origin.
Cener at | Qgheahink RRMARSs UShBroRlrakR IO ckils: host cel | s: Vector Construction

Pol ynucl eoti de sequences encodi ng pol ypepti de conponents of the antibody of
the inveptio can he obt ai ned using standard reconbi nant techniques.

Desi r ed g IR Bf”é‘(?f‘?’ble sequences may be isol ated and sequenced from

anti body pr odeaimgleotde ssquench eading polyphptide caiposentifitier antibady of the

pol ynucl eotl des nt h u or PCR

t echni qué’§ ehed obP%nﬁé T andgrncecs()%{gﬁ%%g%%h%ﬁ% %s@é&%%iﬁ%@e@ﬁare i nserted
i nt 02t r@qmmmsnwytbe\x@d}t@randaqmmced trbmpatiiody atorimgnaqeﬂs sxch pekybridegma

het er ol OdRES AR ;%wgl?' po?};nuglggtldepcan be synthesized using nucleotide synthesizer or PCR

techniques. Once obtained, sequences encoding the polypeptides are inserted into a

recombinant vector capable of replicating and expressing heterologous polynucleotides in
prokaryotic hosts. Many vectors that are available and known in the art can be used for the

25  purpose of the present invention. Selection of an appropriate vector will depend mainly on
the size of the nucleic acids to be inserted into the vector and the particular host cell to be
transformed with the vector. Each vector contains various components, depending on its
function (amplification or expression of heterologous polynucleotide, or both) and its
compatibility with the particular host cell in which it resides. The vector components

30  generally include, but are not limited to: an origin of replication, a selection marker gene, a
promoter, a ribosome binding site (RBS), a signal sequence, the heterologous nucleic acid

insert and a transcription termination sequence.

In general, plasmid vectors containing replicon and control sequences which are
derived from species compatible with the host cell are used in connection with these hosts.

35  The vector ordinarily carries a replication site, as well as marking sequences which are
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prokaryotic hosts. Many vectors that are avail able and known in the art can
be used for the purpose of the present invention. Selection of an
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be inserted into the vector and the particular host cell to be transfornmed
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No. 5, 64®/i2&392.l n additi on, phage vectors containing replicon and control
sequences that are conpatible with the host mcroorgani smcan be used as

t ransf or mi ng Viecxpressidnyveegtonefdlas inwmtion WRAY HRPEISS s SOTERIOMERE ,

bact &1 i 0phadRe StiaaSot (FM M ideloofBohlS. Nikbiidiads il a_r econbi nant
vect%r i ch %an g u%ed toy%ér?sf?or m.esusceﬂrti bl eS host cells such as E.

col i LE3Gulatqiysequeptedacsicd Hpsjsamés) gfa cisten thatmedulasss iheyPresioBri se two or nore

pr onot erp i3 diRBrRMideS rypRe i1 Mo BAases, hARIHROANMRERit e CRERIIENt S. A
pronoter is an untranslated regul atory ?sreoguence | ocated upstream (5') to a

Ci st ron PIRBPteIS & RTARAER that Witiaes ircaeaedrevels;ob Ransiartioa ophs st WIEHs cally fal |
i Nt o t WO dn8ISR B porkS Uil EindRruf @R bidifitnl ¥.€.thd fedeaddrabepapher is a
pronoter that initiates increased |levels of transcription of the cistron
unde0 i tEUESHHPTFhangs 1R BEPEHSE-t 0 changes in the culture condition, e.g. the
presence or absence of a nutrient or gchan einte rature. Aglkarge
number of pr of A& WIOSE I FEPBUEFS PSP PY BrVgrIhy © eé‘ﬁ&ﬁﬁftcﬁ HC W&l 1s are

vel | KnowdwnThie ssRHECHORoRF bk @pertiy lilied apastalDNA efdodigiie lighsdrr on  DNA
encodi ng]ilthe | i ght or heavy chain by rermvb?\g\ t.he pronoter from.the source
DNA vi a peagy ?qa&%ydﬁn%%%tﬁ% ng% ?I‘P]alrlihe source via restriction enzyme digestion

and inserting the isolated promoter sequence into the vector of the invention. Both the native

25  promoter sequence and many heterologous promoters may be used to direct amplification
and/or expression of the target genes. In some embodiments, heterologous promoters are
utilized, as they generally permit greater transcription and higher yields of expressed target

gene as compared to the native target polypeptide promoter.

Promoters suitable for use with prokaryotic hosts include the PhoA promoter, the -
30  galactamase and lactose promoter systems, a tryptophan (trp) promoter system and hybrid
promoters such as the tac or the trc promoter. However, other promoters that are functional
in bacteria (such as other known bacterial or phage promoters) are suitable as well. Their
nucleotide sequences have been published, thereby enabling a skilled worker operably to
ligate them to cistrons encoding the target light and heavy chains (Siebenlist et al. (1980) Cell

35  20:269) using linkers or adaptors to supply any required restriction sites.
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and inserting the isolated pronoter sequence into the vector of the
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Gene, | 190798 b eI B a RS s e S AR RS s e B B s lced by

usi ng amekpties siactongyisited At lleafst inhag by tsivenlteueandly tadilstngtabsiaiondl expressed
pol ypeptide . c ngsul ated in order to maxim ze the yield of

secret edStreI?%hSth %pegﬁ?e Cnﬁpo%F anti bodi es of the invention. Such
modujsation | So&‘i&%ﬁﬁhé P G abeirgGARLad R RE AP oRLIMALRA SRR ¥ Odul ating

transl ati on
U.S. Pat No. 5,840,523. It utilizes variants of the translational initiation region (TIR) within

a cistron. For a given TIR, a series of amino acid or nucleic acid sequence variants can be
created with a range of translational strengths, thereby providing a convenient means by
which to adjust this factor for the desired expression level of the specific chain. TIR variants

30  can be generated by conventional mutagenesis techniques that result in codon changes which
can alter the amino acid sequence, although silent changes in the nucleotide sequence are
preferred. Alterations in the TIR can include, for example, alterations in the number or
spacing of Shine-Dalgarno sequences, along with alterations in the signal sequence. One
method for generating mutant signal sequences is the generation of a "codon bank" at the

35  beginning of a coding sequence that does not change the amino acid sequence of the signal

sequence (i.e., the changes are silent). This can be accomplished by changing the third
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strengths for the pol ypeptide conponents. One technique for nodul ating
translational strength is disclosed in Sinmons et al., U S. Pat. No.
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speci es Mﬁe@._a,_r Biblogyeval R m&amgtoﬁab 0 Rahdrigant §qivtyrior Mcrpblskegy ansa, prar cescans,
Kl ebsi el | 0 Shi. .t reqsci coccus.
one ?é)nbo]d?%ﬂg E*S@rﬁeﬁ% \;Z’?’%ghalné g%ﬁvgmﬁeé S A (%?fiem %St d43 ey coI |
cells argenm@dwmommmmm pmzcncmq/eznm mpmmfezsli)aﬁeg@z kod) (U.St r ai ns
i ncl ude Lai n | ar y, vol. 2
(Washi ndf%ﬁ‘? Sl oiRe oaic}?égenva vRnRlE i %o%gjff?l 28 e . "1100- 1210;
ATCC Demagidb), Bocolidi] E32431), wmiXAdE]d Ma$3i7yﬂle_laeli RUBOS(AWCCLBdiGﬂ@) asd alsd N 33D3
havi ng gen WB110. Afli.yA (Dton r3.lac 1g la T nrrpcfepE)
degP41 %&’ﬁ%ﬁ% %ﬁ@e e’ﬁ&fplesﬁﬁelﬂgs,tégﬁr @é‘l)%a“érﬂl g'Slﬁthlo Cnoé' qug i%atives
t her®of ,defivtifve & ahy ofahd aboROhefitfoh€lbacteria having defined genotypes are known in

the art and described in, for example, Bass et al., Proteins, 8:309-314 (1990). It is generally

necessary to select the appropriate bacteria taking into consideration replicability of the
replicon in the cells of a bacterium. For example, E. coli, Serratia, or Salmonella species can
be suitably used as the host when well known plasmids such as pPBR322, pBR325,

30 pACYC177, or pKN410 are used to supply the replicon. Typically the host cell should
secrete minimal amounts of proteolytic enzymes, and additional protease inhibitors may

desirably be incorporated in the cell culture.
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31,446), E. coli B, E. coli%776 (ATCC 31,537) and E. coli RV308(ATCC
31,608) are also suitable. These exanples are illustrative rather than

i mting.whBbdmamdsosbor constructing derivatives of any ofPCrhis2006/023993
above-nenti oned bacteria having defined genotypes are known in the art and
descri begbsy Frouckmanpl e, Bass et al., Proteins 55:309-314 (1990). It is
general |y necessary to select the ag%?roqorl ate bacteria taking into

consi der at i ofoseEHT FaBrIsiqriped it Hig 2 e3ied erpraseion wickoss i caltled t eri um
For exanpldwedtond htientRRdlahbdBiiedds aﬁﬁbﬁfﬁﬂﬂ’of ﬁd%dr@ﬁot@ﬁ”seﬁ@n@u' tably used
as the host when wel | _known plasm ds such as BR325, pACYCl177, or
pKN410 dreBstoraeptsas 2aplifying ﬂi‘er@“?%,fﬁ}?‘?d(‘,‘tﬁﬁ efifmctsgmﬂeycqsr]e host cel | shoul d
secrete mninmal amounts of proteol ytic enzynes, and additional protease

i nhi Bi tors néfyana@grp%tt%wmbsemv?f&l&ng EPtP?lPrtOH%Y%t&‘PS‘éG thatthe DAHY isbody

Product irgylic4ths bitieehd & eAfrRhl AR MREnNrbY chidghodli Bnslest Meperipx pr essi on
vectors and cultured in conventional nutrient nmedia nodified as appropriate

for i ndwaithedopesihicdrtensieamation isipne psitecyarerd frchniagss BPFAPHAS/P§EF M he genes

encodi ngeﬁsh@héi%&mnesﬂea&ﬁaweﬁgmmgwaaﬁfcﬁroﬁaé is@PneiRBNBed 10} bARHaI defls DNA into
t he prokaryotic host so that the DNA is replicable, either as an

ext r achrbtEainTbgrisheetl-vrll hayricsh ﬁ&ﬁ‘ﬁ%rdﬁeﬁlll"di At GSEORPationEFRINgf ng on the host

cel |IOUS%lyeﬂmg_éxﬂb%ﬁlbUBMS@‘Ybﬁarﬂ%ﬁteblﬁﬁqﬂgué’eH&ﬁ@l@du@ pbi@6dH)i ques appropriate to
such cell he cal ciumtreatment enploying calciumchloride is generally

used for bactpefagbti€&dik gsetl hdproagati ﬁ@ly@&;ﬁiﬂ%ﬁéﬁth@ﬂnv&ﬁbh aﬂé@l’dwnllﬂr riers.
Anot her net hod for transforr@b{oon enpl oys pol%et hyl ene gl icoI/DMSO. Yet

anot her TedriRPHRE Peaterdsy Fouree fsiveleppdiast Fdsi Bxi et used to

produce shif®lenldaitiidedase ©btht(hB) plas RBEssAH nﬁ’th@ntgﬁ@lﬁndnfk meshn@ known in the

art and s CEiable for culture of the sel ecteg E cg s. Exanpl es of

sui t abl é’ fgnts. e YL 3R SeR H GeHCUCBERI GROSHR Rased gt e RAATRENE ©

suppb e &Y &preksionS@EEr, &Nk VEBNeEmit bR tHiBfHrékagotio caBRbbiAfgthes el ect i on
agent, chosen based_on the construction of the. expression vector,

Se oct | FENSBRORIG SPBTERPIST SRR O Ao oL BT AR SRE BEbr essi on

vect or . alpicilxasiphet,.geerpi cillin is added to nedia for growth of cells

expressing arnpicillin resistant gene. Any necessary suppl enents besides

carbon, nitregemeceanty supgegeamns besmhmmmalmusgeurﬂdsndmmqihssphm i ncl uded at

appr opr Isg' trcees(%r?nglengé 1ar'1tcfu8 rEfgat Iag trg Orlae oncenlrat ons mtméluceél along,( (%ru & 4 t n anot her

supplemelf I'um suc RO%6 ﬁ fro en sou ép?oalythe

cul tare wmdmotmrrmgplmt Qnrmdmmsmch asmccenpi@dutmgmg sagenostlamllgdbedlufrc omt he

group consi st tathiaon tein I ol | ate,

di t hi oer%glt ke c?gc aﬂlgb Eo Eﬂ Pt ?ége Sel%ae&ﬁrgé&% Con%&glé s are

cul t ur eghwthieng, tiateire, dsfanlpmeaﬂhmgéxsoﬂaﬁodlﬂﬁoeryibmol gxddmhim,thrél@i exanpl e, the

preferred tenperature ranges from about 200C to about 39C, preferably from

about 25C t o Tabpukargqtic hogircel eara bilipredtat suftalle te3@OGLurFhdopk awfi gtdvah.medi um may

be any for example, the preferred temperature ranges from about 20°C to about 39°C, preferably

—
=k

25  from about 25°C to about 37°C, preferably at about 30°C. The pH of the medium may be any
pH ranging from about 5 to about 9, depending mainly on the host organism. For E. coli, the
pH can be from about 6.8 to about 7.4, or about 7.0.

If an inducible promoter is used in the expression vector of the invention, protein
expression is induced under conditions suitable for the activation of the promoter. In one
30  aspect of the invention, PhoA promoters are used for controlling transcription of the
polypeptides. Accordingly, the transformed host cells are cultured in a phosphate-limiting
medium for induction. In one embodiment, the phosphate-limiting medium is the CR.A.P
medium (see, e.g., Simmons et al., J. Immunol. Methods (2002), 263:133-147). A variety of
other inducers may be used, according to the vector construct employed, as is known in the

35  art.
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pH rangi ng from about 5 to about 9, depending mainly on the host organi sm
For E. coli, the pH can be fromabout 6.8 to about 7.4, or about 7.0. If an
i nduci bl ewproemawermei s used in the expression vector of Phe&/tiSaaenives,
protein expression is induced under conditions suitable for the activation

of the prondt e enclehbOMiGeASMEE Eedt omoters are used
for controlling OI}tereanscr |ept| on}Ep(g& T &@péﬁﬁ@%ﬂtﬁ%re@ﬁi&e@{l %Fe)(;r “he

transf or h‘ﬁ%la‘}ﬁidg‘fo"%ré‘ll frgmélrea)e@pipqrmpféhe liqu}t e lp h%QiQth@Vbnyrtymctaﬂig invetiesim f or
i nduct i oaxsmbﬂngaﬁﬂ@n@mgdnfmﬁgene&h§=bpéiﬁﬁ H{éaﬁs%ls hélﬁ}etfc sﬂ%k”%%gt% | é}égf 1§3 R 14A7)P

medi um ( see, Si nmon
A vari et )9“6?03 fﬁéfhsfuﬁtfddéﬂéehm@r kYéOlﬁlsfé]d mag be cametivadjby @ntrifegadecbor const r uct

enpl oyedfiltagoh. STHEHRMInd Havi ba&u ek plrikied V6 e_expressed
pol ypepti des of t%e rrlesaeytnt }]n\fe trlmgn arre sggr‘gpﬂgnlt};rhsdnand recovered from

t he peri Wa@ﬁtpwpftyh équ@gmvetye proteins Pﬁroheetramsmd)m the tylpircabdiyaidnvol ves
di sru pt [ [Eglafeh %ef@u@ r(%g g’ﬁp bé Ogm({[ﬂé]k ¥ulmfe aﬁtﬁ% cfe%er]ilagana tic shoc k

soni catign or | yS| s. Once c s are disrupt e ®Mhol e cell's
may be r BHpebIdisonceriFted pifyethdr pprifiation ofttheprptoims pibdecepr Bhedxpsessedy be furt her

puri fi edpollspri®@s @é‘,mJeqturtIQYm@lfafeH ghd Mﬁrftl‘ﬁ%& Psu? g.%%h%?eé AI Ler gat ively,

protelns can be transported into the cu Paand edsratied 4 her ei n.

Cel | £ mapolipstiamids esd clesteapherpss @dﬁﬂhﬁ@Wnﬁemh@t gudyt ur e supernat ant bei ng
filtered and concentrated for further purification of the proteins
produced. ThelP&30prwedofths smpprion: andbedypaerupiéonfineqnidusted in ddrad @unttdy adent i fi ed

sing commmikiiolf Rt TPARAdRSUCH. R8.vRRh YARERLA A ARL, £l SEHLGRRET oS S

(PAGE) and Western bl ot assay. In one aspect o L nvent i on - anti bo dy
pr oduct | BFRIYcEOR efiferombant pRoteins. Jerrggcrsrle fanpenigtions have ﬁblmsatl@(@dltqzrs oﬁ:es S.

Var i ous d:a@ﬁcﬂ@ Si€ftaBlyfaBélt DAOE 1 16606@1%1%? dpadify O%?sg'f&ﬁleﬁt'él% Y tlﬁ%pl e for

pr od tion I? I’eCogglI nant pr oteins. Lar ge- scal e rmentation ave at | east
10007 i t EPEIGT to ferqryeaad ByEety cwppeiaily dumen(theprafegeddatonfenags of

capaci t ysouthe Snafl 8l irtntatibi® RfRGkdnarbBy tol AR aﬁ&ﬁnta(?erq{eﬁtrof {nlyE §, 0xygen and

nutrients eci al.l I (the preferred carbon/energy source). Small
scal e fe??ﬁ?ﬁ{agta??fﬂ’“ étf’]g 1§8 g@ﬁ%‘? Xplpipetyip canapifye Ardan eanes from abet dditeree t hat i s

no nor e dboerioafiptoxi mately 100 liters in volunetric capacity, and can range
fromabout 1 liter to about 100 liters. In a fernmentati on process,

i nduction of IpndérenaidaPi@sss, BAudidn bRbeRl kiredsitintid @f)i@ﬂly‘aﬁlftl@ﬂéd tig cells have
er .suitabl e condi |on to a desired density, e.g., an 0OD550

been,gr n
of a ouﬁ 14%31 g%"ﬁ be TN 'tl,nrﬁlersstugﬂée ‘EOH itipns tp @ dggired depsitn &-20 4R IOPsw 1kt | onar y
phase. /buarBe£90,of whictttiape g dehyarb i thes @y sﬁﬁ@r&bd%ﬂaéb tOvdRE o ekcdulds CONSt ruct

enpl oye n.the art and de bed ove. Cell's may be grown
for shog{lﬁ %f)ltsaérsdl% g\ﬁ% TS FELT SR ?tSPi‘P P%‘sgf‘%“"h’é‘dléq qrianddasceibed f or about

12-50 hotre,; Calls hauigherbomfpe shonter jshiodst peior td"iddiﬁﬁan MCellk B ub@Yly RRjusigied. To

: m;g;’e pra%oﬁ)crla%(ﬁBurg alt ough?on%grdor uo?t'e%fn uc%]:)n %lrr;lgn‘l?l lbg B ept I des of the

25 To improve the production yield and quality of the polypeptides of the invention,
various fermentation conditions can be modified. For example, to improve the proper
assembly and folding of the secreted antibody polypeptides, additional vectors overexpressing
chaperone proteins, such as Dsb proteins (DsbA, DsbB, DsbC, DsbD and or DsbG) or FkpA
(a peptidylprolyl cis,trans-isomerase with chaperone activity) can be used to co-transform the

30 host prokaryotic cells. The chaperone proteins have been demonstrated to facilitate the proper
folding and solubility of heterologous proteins produced in bacterial host cells. Chen et al.
(1999) J Bio Chem 274:19601-19605; Georgiou et al., U.S. Patent No. 6,083,715; Georgiou et
al., U.S. Patent No. 6,027,888; Bothmann and Pluckthun (2000) J. Biol. Chemi. 275:17100-

17105; Ramm and Pluckthun (2000) J. Biol. Chem. 275:17106-17113; Arie et al. (2001) Mol.
35  Microbiol. 39:199-210.
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various fernentation conditions can be nodified. For exanple, to inprove
the proper assenbly and folding of the secreted anti body pol ypepti des,

addi t i onavovectme®eover expr essi ng chaperone proteins, skCH/B0009L39p3 Ot ei ns
(DsbA, DsbB, DsbC, DsbD and or DsbG or FkpA (a peptidyl prolyl

cis,trans-i SW%Z%&@O@Q@H‘%&ﬁ}Qﬁe@K&&MbéMﬂs p@&&nﬁ@sp’é&ﬁg’ th&se 4Rz hkansform

the host prokaryotic cellS. The chaperone proteins have ‘been denpnstrated
to faci Inreteqlpicetinsensitysarcentain bieshyjrains deficiang Fir|pratsplisic epryimes eAndyaises! f9¥ ot ei ns

producedyd felachfhkial. Mp %an%ﬁzl heit ce@@ﬁrﬂnselhaﬁiae m()élﬁ&ﬂ)) eﬁ’e@%&e@ ém
274:19601-19605; Geor gi ou . Patent 15; Georgiou et

al ., U, Sutpignihin thbgen@s ewqul@@owsb%mmof&ﬂws P}Cbék?lﬁﬁ’ﬁse(IEMPTd Bi ol .

Ch 2 7 mbinat¥n® there e
e s b A prod 050 BRITH ARG RN (PRI lna G Oliercbl e 1 i ze

pr ot eol yi&iceli piboteaserslefieignt dirdies e @aéﬁﬂﬁ@dﬁﬁiﬂlé?% f@é@iﬂé’@lealoﬂvt@hose that are
pr ot eol yﬁ@@?'shﬂr&iﬁéﬁﬁ#&ﬁ %8)., U S 8Pt Ro.MO%l, 3857 GdoRofi& kil ab.§ MatehPRo PT Ot €0l yti C

enzymes can resent invention. For exanple host cel |l

strai ns B 198 Heswietral. efkiwmblaé%ﬂégc@es@@ﬁ@ﬂ@ﬁ%t(&%bn(s) | n the genes encodi ng
known bacterial proteases such as Protease in, OmpT, P, Tsp, Protease |,

Protease M, Ipowt wkodiment, By enlicsiraias daticispifor BiRisOlAS praes wért%%fomséne E. coli

protgas %1%1&%&%el%§§r@§s1ﬂ§ of! & nﬁ)‘f@éﬂaﬁé%r% ;ﬁ&ém@ 68 ©Eddg Hodt Polls iPthe €XaNpI €,
Joly et al. (1998), supra; Ceorgiou et al U. S. Patent No. 5, 264, 365;

Geor gi olP*Biessign system of thopp@ilionNo. 5, 508, 192; Hara et al., Mcrobial Drug
Resi stance, 2:63-72 (1996). In one enbodinent, E. coli strains deficient
for proteolytic enzynmes and transfornmed with pI asm ds overexpressing one or
more chaPEPoH 564 @ ns are used as host cells in the expression system of
the inventi onm ofdrhitatyenB el ahiiual el fro@Red aabiads mmr,puﬁm tabthipnody

protein produced, herein is rther r|f to obtain prepar tlons that are

subst antqp %ﬁafe\?o‘i‘f&%%rf&gi@t‘?l& Oflﬁig‘f“ﬁ @fsfa%?ﬁ%s aﬁ@&%es Br ot ei n

pur i ffsi quuhﬁﬂati(’mﬁﬂéﬂﬁﬂs Haid @in ﬂhélal’tbtﬁbaretnplbﬁffd bEhedfOlpdvayegtocedives drel | owi ng

procedur es re(g nBl %fof Sui t {fﬁﬁ”ftlcat on gPe ures: fractionation

on i murfGEPPFRI Y JHEPePEHER E‘?‘fh‘?f&cé’ %ISSI pna é‘fnhc’&ﬁglfnug?a RiY & on, reverse

phase HRxhanghé¢oummtspalizaplpreciyitaga, rewasmphamHBLC,adhrmtc%mphﬁmgﬂhaaemi n such as
DEAE, chronat.of ocusin Mm sul |tat| and gel

F1r at (BT RTHGEgr el Shoh s Drag, ATBR Eu . pEST AR Bt M1 o

i mobi | i Eedpitatiorg asbgel flltpli@aseingsfousaopleo$ephadeifid@di.f i nity purification of the

anti body products of the invention. Protein Ais a 4lkD cell wall protein
f r omoSt aphy| dooocaspech Praseis Avihinmhilizedeisa salid iphase v uybd faf fniminogifinidy t he Fc
region of nt 8 1-13. The
solid pt‘Pase dogvﬁh S%ntBB!gﬂgf”&fc§0§ heﬂvel(t I%%tdm é&%gg%wélo 1' Otgl(g)rrprl sing a
gl ass orfran oplyleacde@ecasorhich bmsﬂntwrltb Ialh@h affomity tgthed’s reginpfpntiodias.si | i ci ¢

aci d Colpyfilna k B 50883 P PiAGi3k MRS 62198 iR 408 phate RGP Yl R " €ageNt,

immobilized can be a column comprising a glass or silica surface, or a controlled pore glass
25  column or a silicic acid column. In some applications, the column is coated with a reagent,

such as glycerol, to possibly prevent nonspecific adherence of contaminants.

As the first step of purification, the preparation derived from the cell culture as
described above can be applied onto a Protein A immobilized solid phase to allow specific
binding of the antibody of interest to Protein A. The solid phase would then washed to

30 remove contaminants non-specifically bound to the solid phase. Finally the antibody of

interest is recovered from the solid phase by elution.
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such as glycerol, to possibly prevent nonspecific adherence of

contam nants. As the first step of purification, the preparation derived
from t he wel2bomwkdar e as descri bed above can be appl i edromtus2@6ezdvei n A
i mmobi li zed solid phase to allow specific binding of the antibody of

| nt er estg o, dahPhaivaddy usﬂgﬁ‘euﬁr@_wt@hp})@a@ woul d then washed to renove
| Ca ound

cont am nant's non- specl to the solid phase. Finally the
ant i body of |’H’@e‘1’aé‘§t qu@oﬂ@éi)gfé‘i%‘@ﬁy Pels. tibare Pt ]t‘)‘mf)el‘}e{g’e"“ﬁ)?r more Of the

el ution. tﬁi‘?&ﬁhgt 4 Q?na@ggqbgfeg'aﬁ%n%ﬁ loP fepBeakian, Vad bicmde SarkeLgdnss, anlhac@et Of
conmponents generally incl ude ut are not limted to, one or nore of the
fol | owi ridemeat, §|P§Cﬁ%ﬂters@d@ém%9ﬂp%ﬂ’i‘ IRRIAN $AYEED| i cati on, one or nore narker

genes, an enW@)n&@ﬁaz%éﬁ%gfwmﬁon@ﬁtom)ter and a transcri pti on termnation
sequence. (i) 'Signal ‘sequence conponent A vector for use in a eukaryotic

host cel | mayAapder feowre dl mewkagPinkast SHquRe cORRBAIASEIFRER Ot havi ng a
speci fi g ?@@ﬁﬁ’d@gﬁdvﬁgt £ sﬁetclffchaeﬂééee&f@ RUe q#-tetrmumt e @o&up lor

pol ypepti interest. The heterol ogous signal sequence, sel ected
gener al | Bplspspliskieof tirfgtesti sTheé@@gﬂ‘?gPEﬁjSIM sesueRce seleged E@eral ety a signal

pept i dasg)oeh¥ed Qﬁ aa&égsegel | clehved Ww&&hmgpt@@éeb wehelhe@wprm nFRaRLA an si gnal
sequences as well "as viral ‘secretory | eaders exanpl e, the herpes

si npllex 5B eéprgfmn, mameabiapasignghicguengies (iRl af gira §Ef€ﬁ°rr¥rlﬁaéﬁrﬁ’§8'i eme’gleon is

l'i gated gopg r@qimexfg]ﬁg{gnaﬁ AreddNVAIBRcOdi ng the antibody. (H) Orl gi n of
replication nerally, an origin of replicatiqn conponent EOt needed for

manmal i an ex pT@s@NérfOY\ﬁé%}t b‘@@lfsq‘:éergwé‘k%}’&ﬂteéi n gqpding {ape &} P@Mn &9%i cal Iy be
used onlyyh&sause it contains the early promoter. (H) Selection gene
conponent Expression and cloning vectors may contain a selection gene, also
termed a sel eé dbre AElEFomTypi cal sel ection genes encode proteins that

(a) ponfer regéRtANCant Qighhtds Dieplidatién Qbmpcsda@tr 1§ @asﬂ RSade® . fgr maddidlien | | i n,
neonycin, methotrexate, or tetrac cl | ne, g, rgB z)mant ayx ﬁtro hi c

def i ci erfePssionpestass., Epegianple. die T¥: %/ Qtgh ey ynigafly Be usedk 1 Reen

avai | abl @nfatiRMReCcanpp@roedi a. One exarrpl e of a selection schene utilizes a

drug to arrest gromh of a host cell. Those cells that are successfully
transforned wifSerchotenodtamgons: gene produce a protein conferring drug

resi stance and thus suyvive the selection re
doni nant sel e'g’fﬂr%?ﬁloﬁg‘éi %%“%Yeﬁ‘ﬁés SRS Selﬁ%bo&%ﬁléeng??% Olec%ﬂe
hy gr @y CinfirkerATDypi@r seeacaﬁrpg@eoéncsnu pratie thel(®atoafst esivandean snditdoticsmnmal i an

ﬁgl ![ rS] eagc?eﬂle%rgggf?s%ggtr eq%‘g)?‘ %,d%gogfﬁ}/%ﬁegﬁétﬁgtr%g‘attl On %Iracyellme (g)ogg%r%leergentt o take

auxotrophic deficiencies, where relevant, or () supply critical nutrients not available from

complex media.
One example of a selection scheme utilizes a drug to arrest growth of a host cell.
25  Those cells that are successfully transformed with a heterologous gene produce a protein
conferring drug resistance and thus survive the selection regimen. Examples of such
dominant selection use the drugs neomycin, mycophenolic acid and hygromycin.
Another example of suitable selectable markers for mammalian cells are those that
enable the identification of cells competent to take up the antibody nucleic acid, such as
30 DHFR, thymidine kinase, metallothionein-I and —II (e.g., primate metallothionein genes),
adenosine deaminase, ornithine decarboxylase, etc.
For example, cells transformed with the DHFR selection gene may first be identified
by culturing all of the transformants in a culture medium that contains methotrexate (Mtx), a
competitive antagonist of DHFR. Appropriate host cells when wild-type DHFR is employed
35  include, for example, the Chinese hamster ovary (CHO) cell line deficient in DHFR activity
(e.g., ATCC CRL-9096).
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DHFR, thym di ne ki nase, netallothionein-I and -H (e.g., primate

nmet al | ot hi onei n genes), adenosi ne deam nase, ornithine decarboxyl ase, etc.
For exanpWwe,2o@@lob®et r ansformed with the DHFR sel ecti on gemasowg/0Riopst be
identified by culturing all of the transformants in a culture nedium that

contains met UQ{eﬁFaii@él heMcesﬁs, atiGRARekild y¥ShARIUEM RSk emog%ﬁaﬁmpr opriate

host cells when w R_i s enpl oyed include, for exanp the
Chi nese tieasfermss Obeta?rw{ With [N/ FSECTGRT SrEPdRE an #HDRSRVAREID0 |11P§F1Y e.

ATCC CRL; 43! Bhd AhdiBE Btk Ynarﬂépﬁch%ﬁ’ |ahlﬁlo§]9§Js§de(Bublﬁfsi)ﬁbtt’é.\ﬁslféiiasgXRPHT'OS'[ s that
cont ai n ‘endogenous DHFR) transforned or co-transforned with DNA sequences

encodi ngamke aplegtesoby celhviropth Jih medimpeontaiting & selegiign agent Hey thg Selecittdpl e nar ker
suchsas A Qeth¥%s 85 bilfoslycRIRSRRBLEANRST, KhasS cln ARInyERNo18ekecy8d by cel |

growth in nedium contai hing a sel ection agent for the sel ect abl e mar ker
such as PaienilNe-A&§Py2bsi di ¢ antibiotic, e.g., kananycin, neomycin, or (418.

See U.S. Patqpy Ii\pmotém%%oﬂe%? (iv) Pronoter conponent Expression and
cloning vectors usually contain a pronoter that is recognized by the host

or gani sm and Hxgregyey and| cjoningnvestors wsugllycjoatain ppioposh tatis riefognifrdI by gkt i de of

i nterest, ogt%r@msrr%dfi‘d“é ePaEBﬁb’])mkeE’ fPRRERS ac&ﬁé]x@&ﬁﬁgeé &&&pﬁwrim&% (Egkaryotes.
Virtuall eukaryotic dgenes have an AT-rich region | ocated approxi mately

25 t18 3@n@a@@§yb Esqmcé%trﬁﬁ‘ﬂq%?ﬂs taprekngip foRppkpiyotes. o Ngially il eikafystic gives at ed.

Anot her h%@é%l?ﬂ‘f’%cﬁ %gﬂ&h 1%Qatécpa;§>90xhﬁ§ta§ 29 RS B AR m%s@}erarﬁ h%msth@gﬁe Where
tl‘anSCI‘IptIOI’lO d‘geenes IS a I‘EIOI’I ere Nma eany

nucl eot itgascripgion if émt:%ate niynQsier ﬁ%lﬁn‘@lfk'ﬁ}dﬂ@tm &0 pasee ypstigary #OMW 8kquence

that may &b o?'l&f@lgerte@ lis AENCAAANESbn WhEe POy B 41 duclb&tide @t the 3end of the
codi ng sequence. All " of these seﬁuences are suitably inserted into

eukar yotehe obipi 68kIoHC RISt by AN Epeps 3 & iba dhersieaplder 399108 RE £ r om

vect@r s thd pdRMBI BAh19SdndCl the cofil RGuenea!t Mal dfafese fs@fueea bRl Qitathy
pronoters obtained fromthe genomes of viruses such as polyoma virus,

f owl pox 1HseerintoLYEHPRACCHRCISEUCRCIS: Adenovi rus 2), bovine papil | oma virus,

avi an sar COW%B%S olGYEpRIE BadsONptiod Sfrord vE&@brs QY I nidiSmalias Baét dellS <& wd I US and
Siman Virus 40 \/p fromhet rolo?ous manmal i rom) ers t he

actin presngtiist: fBTrexé‘i"i‘P erLRTORP G DT FIg RGPS enOBEs v ‘E)léf?%n%r onot er s,
provi dedissl ClowioR Matuel SdeAd@rus QpaRat dsbh@nwvhitdd Hheohes ba;ﬁlﬂﬁnha sylsz evisn The

early and |late pronoters of the SV40 viruys_are co enl O(B ned as an
Sva@Dr SRR k. PRI 3o 4B SERAT Ro i BPey A, | iy 0 *73% of
repli catfigem het&bﬁ)gbmmaﬁmepwoinystew; Q@Qttﬂé aafn plbmoiau R AN (hyifmmgﬁhm\/l rus is
conveni ently obt ﬁi ned a thl ndDl %s tion t ment . @ﬁs"‘é?‘ m f or
expr essiPAYEBRIAT HO G P EnPRBSE: QE‘%V § tS‘ﬁC Bow? ﬁré RETTHERR s as a
vect or imestdeBeyseged in U.S. Patent No. 4,419,446. A nodification of this
The early and late promoters of the SV40 virus are conveniently obtained as an SV40
25  restriction fragment that also contains the SV40 viral origin of replication. The immediate
early promoter of the human cytomegalovirus is conveniently obtained as a HindlI E
restriction fragment. A system for expressing DNA in mammalian hosts using the bovine
papilloma virus as a vector is disclosed in U.S. Patent No. 4,419,446. A modification of this
system is described in U.S. Patent No. 4,601,978. See also Reyes et al., Nature 297:598-601
30  (1982) on expression of human B-interferon cDNA in mouse cells under the control of a
thymidine kinase promoter from herpes simplex virus. Alternatively, the Rous Sarcoma
Virus long terminal repeat can be used as the promoter.
(v) Enhancer element component
Transcription of DNA encoding an antibody polypeptide of the invention by higher

35  eukaryotes can often be increased by inserting an enhancer sequence into the vector. Many

enhancer sequences are now known from mammalian genes (globin, elastase, albumin, o-
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systemis described in U S Patent No. 4,601,978. See al so Reyes et al,

Nat ure 297:598-601 (1982) on expression of human b-interferon cDNA in nouse
cel | s undeo 200moe®at rol of a thym di ne ki nase pronot er Promshespe®si npl ex
virus. Alternatively, the Rous Sarcoma Virus long term nal repeat can be

used as fetagropeﬁrp AR ﬁ.guhn Vv)ypﬁfahﬁl%%ve@loﬁmq ueQRRARAHN: frihANS&iyRd @1 of DNA
encodi ng an antib g%éa ptide of the invention by higher eukaryotes can

often beVlﬂlrﬁcEé%(%Ié%F lty;}udeﬁ Y‘?Q@hﬁ}?e‘éﬁlﬁh‘h@@rﬂ@éﬁﬁ@ﬁ@@cﬁtfﬂﬁl@ﬂgﬁébk’/ or. Many

enhancer e que %ﬁnﬁ% d,kﬁfamatei E AR R a%ﬂﬁﬁa(cgﬂ RDIaR si®l @St ase,
al bumi n, oCfet rot el n, Insulin). Typical éga however, one wll use an

enhancerthe F@hvaéloé @Rlalmy@‘{dl @eﬁ,@lﬂls Wha’ﬁFs?fS 5P S5 vin Mpitrcre247Hd- 18\ 8828 nhancer
on the | &h%c% egrllﬂefo{ LRl iRtk Qﬁkaﬂr'bhg promoRds. 11@1(3 “enKafir mdyR spliced

cyt omegal ovi rus ear pronot er enhancer, the pol yoma enhanCer on the late
si de of intvethe apatercastai nosition Soet3' tethe 2aikasy\ROlPSPtikisasRdmEse®aee: BN Yani v,

Nat ur e el ements for activation of eukaryotic
rZ% e Tlh el%geﬁél g%l)te 9 @roﬁ-{}ﬁ@@%ﬁ@@r

pronot e ancer ced into the vector at a position 5 or
3" to the ant(VBoByanPWémmWER@ng sequence, but is generally |ocated

at a site 5 ﬁfﬂ?é&l%ﬁ'eed&frg)ﬁ&ﬁ%eukﬁx‘&bt)w Ms@é&lg wﬂptybfeaw aqgomoﬂainl sealgueﬁ&aaponent

Expressi on vectors used in eukaryotic host cel §| cally al so
cont #i n mesepsEh éeshaienrinaionpf frapsciipiion ped far ﬁ'i'&bhhélﬁg 313 nﬂl%l‘éfhs thrfﬁl‘t?ﬁceand for

stabil i Zarggorhlﬁ&ﬂyﬁ?vuﬁabmsa REH D 063siB ALy 30 ﬂﬁ%kl)(te@i’e%iolnﬁgﬂ e%kérp&marhe 5
and, occasionally 3", untransl ated regi ons of eukaryotic or viral DNAs or

cDNAs. Tﬁ@é eDNAg ansDVHAt aiThessuEdskns | oataie Jielptisle  sogments  trsgrriged as
pol yadeny, &%}Jté@ﬂ@{&hé ihMhd BRrdQhERPSkioh @ ROGRNANeneSditd 18 HiNAaencodi ng
ul

an anti bo e use transcription term nation corrponent is the bovine

gr owt h h@?erm?ﬁéf“boﬁwﬁél@?ﬁvpattqr@ﬁlaﬂ@gl e¥npomené Yootk 1bavEEs @Rht RErBBEr essi on

vect oy  dictehBsemioh REIAI Beo W%M@zﬂ £6 teRRpRbnive@nsiRId®L h&hinof host cell's
Sui t abl e host "cells for clon or expre55| ng the DNA in the vectors herein

i ncl ude hi ghe(l*’”é§ﬁla‘f”5?6f’@d@@Sf%’"ﬂfé@d&fﬁ‘b‘éﬁe Kerein, including vertebrate host

cel I's. Propaggtilaee neft c\éEsl’ foelaroaing o @kpr8ssing tﬁéJbN‘Arlﬁ thd b&ﬁiﬂ@h&éih bRy has
becone a routine proce ure. npl es of usef ul ?ng an host cell lines

are nonkEghe;yhrayotegrlly f‘??é“'ieflahr?éf‘”br Bipg, vex(ahept hs’ AFeragadon 145 1);
human  erisraie Celld 16 BEMrd (e CHB@Fe)Has BR3mE @lrbing pid GédﬁféEExzﬁ‘@ileswf g i n

S AT T L T RETMECIVEHE L YEL Toe
(CHO, Ur¢ru b1661) Humalre@bryodRt kidnAchek (BeLolUSS Ellsdaib8ofeli IR0 )growthnpus e
P e P T e e
ATCC CRLEBH8 ATCAOaBNOg elmnbﬁs&iarrﬁtﬁf ®lanyodeHs/aBiFES (QHdEumauNm Plc. Byf. cani ne
Ki dney CE 3. SSC(I '\%(’77 @_l%cil% m ﬁse%léllftgﬁa (lze(l)ls (’?IE/Ml Mat%er %lol lI?ep‘o%R&S:géﬁf- ATCC CRL
25 251 (1980) ); monkey kidney cells (CV1 ATCC CCL 70); African green monkey kidney cells
(VERO-76, ATCC CRL-1587); human cervical carcinoma cells (HELA, ATCC CCL 2);
canine kidney cells (MDCK, ATCC CCL 34); buffalo rat liver cells (BRL 3A, ATCC CRL
1442); human lung cells (W138, ATCC CCL 75); human liver cells (Hep G2, HB 8065);
mouse mammary tumor (MMT 060562, ATCC CCL51); TRI cells (Mather et al., Annals N.Y.
30  Acad. Sci. 383:44-68 (1982)); MRC 5 cells; FS4 cells; and a human hepatoma line (Hep G2).

Host cells are transformed with the above-described expression or cloning vectors for

antibody production and cultured in conventional nutrient media modified as appropriate for
inducing promoters, selecting transformants, or amplifying the genes encoding the desired
sequences.
35 (viii) Culturing the host cells
The host cells used to produce an antibody of this invention may be cultured in a

variety of media. Commercially available media such as Ham's F10 (Sigma), Minimal
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1442); human lung cells (W38, ATCC CCL 75); human liver cells (Hep &, HB
8065); nouse mammary tunor (MMI 060562, ATCC CCL51); TRl cells (Mather et

al , Annalwolvo7/0be@d. ScL 383:44-68 (1982)); MRC 5 cel | spCE@2@el0b®93 and a

human hepatoma line (Hep ). Host cells are transforned with the

above- dasedntiRade iR [ ENIP (5ifha) CRPVI-DEHOMS i), and Dalbadtb’s Madifiepragust i on and
cultured in conventional nutrient nedia npdjfi e léz;%laggl@lroprl ate for

i nduci nMeHEREDMEN, Signeny e spitablefpcqulipnrg{pehospee PRy Mehgenes

encodi NgnddededGibed ﬁﬁ{ﬁ@&%”ﬂ% Er(zV58 44)%%)twmdagt &ihandIoBlocienl 103:25he host
cells used to groduce an antib

| d
vari ety @98Mdgp Fat @9%?@»791‘445:653\?&? I4a%7€6%’:§&v %té:?r% sggyﬁé%v@ouﬂt uOr ?Sl Igza?

M ni mal Eﬁ)ﬁ%ﬂﬁo @Vo Nedb 13 ér(UNEMatenu& 90935 mEyH usb64 cu(tSie GiERIa forMelndul becco’ s
Modi fi ed Eagl e Medi um ( [gma are suitable for culturing the host

cells. mll%ld%mtqfélwse medja mﬁy b%%lppﬂ@ar«‘ s IerSsHEGW It hquarpesiand(pr othgst b~ Enz.

58:44 ( rﬁﬁ@é Pe Géﬂ%ﬁlzgrg@&fﬁ 3QAlts (ShcBPas fAtum NOS.
4,767, 7? g‘%f%? gga’a%tmﬁimit mg %‘ 655 %%;23 e WD 607 05430, WO

87/ 00195 hlogide. galgumpmagnesiuRean 3@0@%6)@5# Bolsudic PE%’E(%L PEGlrtideR@icl 3 or t he

host  celdqsnos/iB ¥ndhyrid aﬁmﬁa&s (Savh RGENDAVEENtegduASrRECRESRAEY W th
hor nones and/ or ot% rowt factors (such as insulin, transferrin, or

epi dér neefiredat WW%‘B? 6‘?11ij0“§>%§| ysually prrsent finabeangeAtations i1 e Miramelat, m

nmagnesi YghoeRRAd %ﬂ&ﬁ@@@éﬂe&mwglb‘ﬁtfe%@y £0%H,%hA@ O!'HEIPI%&SS&I‘? blﬁipl%ﬁfehtdﬁﬁl (such as
adenosi ne and thém di ne anti bi ot cgﬁlgsuc 3? CI%JSf drug), trace
el enent stlyodsfinciidgd étsaPPli‘?B‘F%j%?ﬂ“&e‘k%%B woyld G%lFP‘S)”IHP Sht i} the gt

concent rfel Qe bohditofs, Fhdhra9 MR pRfatt€ PBCAnd tBé1EkePhrd BRSEpOVioRIY BewitRl ent
energy sourc

e. Any ot her necessary. suppl ement i.ncl uded at
appr opr i tB¢ BOSE‘Eﬁlllé%%‘Et?da{OF B’Wéesflﬂ‘étan%ml?faﬁéarﬁﬁé‘?/ﬁ?ef’@y "taﬁb’ssgl gg?‘iuﬁaé‘d inthe art.
The gul ture qg@@ﬁry@m&,lofuﬁtbog&s tenperature, pH and the |like, are those
previously used with the host eJI &‘Fecteg for ex eSS|on1 g,vm |1 be

Sal Y FB’EBI £

apparent to tW@er‘FSH}gﬁ‘é‘i"i‘qbﬁf‘a%W qhpiggesafhe pithy PR Tant i body
When usi di@ctﬂ}eéé@ﬂ@iétl Radthe heafufi. JEas antibbey arptddb&dynteaaammypas@cm@teebp,

intracel | ul arl r .directl ted into the ned he antibody is
pr oduced® ?W%’Xaé? ‘?@P%ﬂe}ﬂ?’eﬁﬁé %ﬁ‘ fy§‘fddf§i sy HeePg ?41?' Eeﬂﬂoé{? debrl s, either
host celdxample, byyeatiffcaago nliafilaten. g¥has &ielaynhioﬁprﬁnmdgte(ﬂ ito thx aremhm by
centrlfusglatl on o% ul tcilafiltrati gn \Wher e rﬂh ? b§d\§d' s _secreted into the
medi Wm  SRPBFHLL AT &P O SIBAY SO &8 S %5&5 EWEATEC g8t al 1y first
concent roa»heﬁkmialymgal&bteqmmhebr&bxht;auawﬁltéraitolr exaptpm; en AmgponoeMiltipdre on filter,
for exanple, con or MI]i Pellic | t

pr ot eas?%”ffﬁ?ﬁftﬁa@rtragﬂ]c‘wl 24 BRIER rlrxgl i1 Sulchg 19l\éléd |§fbemfug% ]3 nﬂot%%gm ng

st eps tcfofelglmhgisttepspb ihéhid p;&ecﬂdeammdmc@mag be mayud@etmpmbmdwdmwhpf event the
growth o %glx‘entlt ous cont am nants. The anti body conposition prepared from
t he ceII Bep p i¥8d using, for exanple,

25 The antibody composition prepared from the cells can be purified using, for example,

hydroxylapatite chromatography, gel electrophoresis, dialysis, and affinity chromatography,
with affinity chromatography being a generally acceptable purification technique. The
suitability of affinity reagents such as protein A as an affinity ligand depends on the species
and isotype of any immunoglobulin Fc domain that is present in the antibody. Protein A can
30  be used to purify antibodies that are based on human 71, ¥2, or ¥4 heavy chains (Lindmark et
al., J. Immunol. Meth. 62:1-13 (1983)). Protein G is recommended for all mouse isotypes and
for human Y3 (Guss et al.,, EMBO J. 5:15671575 (1986)). The matrix to which the affinity
ligand is attached is most often agarose, but other matrices are available. Mechanically stable
matrices such as controlled pore glass or poly(styrenedivinyl)benzene allow for faster flow
35 rates and shorter processing times than can be achieved with agarose. Where the antibody

comprises a Cy3 domain, the Bakerbond ABX™resin (J. T. Baker, Phillipsburg, NJ) is useful
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hydr oxyl apatite chromat ography, gel electrophoresis, dialysis, and affinity
chromat ography, with affinity chromatography being a generally acceptable
puri fi catworroarwbevsque. The suitability of affinity reagemis2edobsns
protein A as an affinity Iigand depends on the species and isotype of any

i mnoglf&lﬂﬂ %f@atf)ﬁ t@ctﬁl ks fop pRG %Hﬁﬁéaﬂoﬁ Q&h%tftaQQ&MtlorP&QE@Edh-A can be
used to y anti i es at are based human ?4 heavy

chai ns (emhammlu@n, q;lpanol grec1pﬁq§agn,o]{evew§tﬁhaseteP&C,lghrmgggygﬁy ‘F‘r $etn Gis

reconme T BnibFUSsti6 ex@hangEMBO J.
5:15671 g@ql(a g{éag% Jm e l?rg???éut@gﬁmﬁlgorﬁ%gr ?%Pralllgté;(}%agd ?s aétmtgt ached is

nost of tresin Gyelr @s@polmparm heif cplgmp), chemaiafocayiag. d- FARBANYY st abl e
matri Cgﬁgl?ﬂgﬂeaﬁna%gﬂye%sg%q%ﬁgl@%e&k@iﬁg oRfhe RREBEES IoeaBRAENANY| ) benzene al | ow

for fsa rates an orter processing tines than can be achieved
wi t h agar ose Follwing aphprelminptypyifiestion ster(®)s thg mipmresomaiinng heantbader bond

ABX(tm) I Edt&lesg dnd c-l;nta%ﬁ{s 'm ﬁ'% ol R4S ErrthDHpurikiSatidh GepY, hfecBdr ftbecat i on.

O her t echni ques for protel purlflcatlon such as fractionation on an
i onexchangeple by lomrpH bydsephobic prtesadtion chromategrapi wsingan phige byffr et 2 pH

chromat QBRI b2 5 I4'5I éller 253%9@5@5\9 ¥a1%n&§19§t‘idn§‘ (e%zm{ 6-m

chromat ography on an a i on cation exchange resin (such as a polyaspartic
aci diocol0.pd saltyhr omat of ocusi ng, SDS- PAGE, and anwonlun1sulfate
precipitation are also available depending on the antibody to be recovered.

Fol | owi ng anylt $hoaldibrinatad {hap if genprel teckmaues aist BythodoingiesfrPiRPa R npr i si ng t he

anti bodyanﬁﬁodﬁéatf&rugéﬁl BRGcE QAN R aITRY ard Ve RLREBIBh&MN U kT t her
purification ste as necessary, for exanple by | ow &ga‘gﬁdrophobl c

i Nt er actaopsten Wé ng}/oa@ﬁdﬁgm%ﬁwapemflﬁ y B fkilfed a1 iRt ween about

2.5- 4. 5,-0R06F AlibydRgideeded at | ow salt concentrations (e.g., from about
0- 0. 25|\I/I) salt). It 'should be noted that, in general, techniques and

nethodologles for prepari ng anti bodi es for use in research testing and

cli nf5C6|ACJ¢{§EZ,ﬁ{g%ZSV\B| | -established in the art, consistent wi th the above
and/ or as deened appropriate by one skilled in the art for the particular

anti body of ixdtBoaisd ofuecf&wwubycamﬁayaao@mzjadbﬂﬂkm phfsidalieheininabnt i on can be

characteri zed f their aI /[chem cal. properties and bi ol ogi cal
f unct i orfECn5Y “’95‘? ﬁlgg%%léc‘sv é’v\ﬁn?“ﬁafsﬁ%sgﬂgf’vm h?a'gl ed antibodies can be

[t her Char 45500 A PERRE: QhuBRRNy LAY My Rl il 1 H 00 L0,

N-term nal anal'ysi's, “non-denaturing size excl usion
hi gh pr eﬁ)slimﬁed ﬂoqmndnmhd mquetmglg,aqninyo PGy sis e siesgpagigrsometalysioni on exchange

R o R R T S

the i nvemtdrmnogaerphymp@ainﬁ@esttohel r antigen binding activity. The antigen

bi ndi ng assays that are known in the art and can be used herein include
wi t hout Where necessary, antibodies are analyzed for their biological activity. In some

embodiments, antibodies of the invention are tested for their antigen binding activity. The
antigen binding assays that are known in the art and can be used herein include without

25  limitation any direct or competitive binding assays using techniques such as western blots,
radioimmunoassays, ELISA (enzyme linked immnosorbent assay), “sandwich”
immunoassays, immunoprecipitation assays, fluorescent immunoassays, and protein A

IMmunoassays.

In one embodiment, the invention contemplates an altered antibody that possesses
30  some but not all effector functions, which make it a desirable candidate for many applications
in which the half life of the antibody in vivo is important yet certain effector functions (such
as complement and ADCC) are unnecessary or deleterious. In certain embodiments, the Fc
activities of the antibody are measured to ensure that only the desired properties are

maintained. In vitro and/or in vivo cytotoxicity assays can be conducted to confirm the
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limtation any direct or conpetitive binding assays using techni ques such
as western blots, radioi mmunoassays, ELISA (enzyne |inked i mmosorbent
assay), "weandewmwhkivéi nmmunoassays, i nmunopreci pitation as®aydais20060e39escent

i mmunoassays, and protein A inmunoassays. |In one enbodi nent, the invention

cont enpl g4 REoAM ﬁt% libesrtb@nd/hodycd hatvitkes $6§e$<§§;?§%e&'ﬂfor mk all effector

functions, which nake It a desirabl e candi date pplications in
whi ch t Hendied gssays ¢aa befcondyeted o enpriel {hat the gatibedy lgcks ket bladmg Q@ﬂcedé@]b’al n

Gol or or Aty @@§Ct§Vﬁ%gut2§algl ment s, gr@ng){: actllr&?fceﬁgg)?%aﬁaﬁg i

del eteri ous n cer vitles the anti body are
measur edAPGCENK aells, ¢xipeess BayIRYIL phig, \MMWS eonpnytsp express dicafleFentilhamdi ned. I n

vitrq a VIVOCtOtOXICIt S, C t ed firm

! her caucie B o RP RO P RSP R A8 PO S e Do

r ecept orR4veek}ndiinet] AguaBsalsmoahd:HE-20NeU0t ad eka)npémsﬁnnen t)zh-atassahm ant i body
| acks FcgR bi n he ce ty Vit etains FcRn
bi ndi ng fﬁsﬁs‘ﬁgb g‘ﬁ ty;ﬁ’??fﬂgl ugg%lngmi’s ltsq%éﬂ%eg l?gjéﬂﬂﬁwg lQléla ?#%r, express
FcgRm org,§21, MeUm effenaayliefor axhaasg 1ﬁmg1e@bnptﬁmgblabd1 manshubleay cBlld | . FCR
expr essi e 464 of
Ravet ch @%&l&ﬁlaﬂi &Eﬁﬂﬁr Ce*lsmﬁ}l;?gfa%q @’@ﬁ?ﬁj" (;aC%V% (g of an in
vitrm asmﬂycm@fM&esmaAm&se@éd Mivivg, f., ia annnlnsabmb@l &ichlaslﬂletrdas;:ﬂoseﬂandescrl bed
in US Patent 337...Useful effecto | r such
assays |@¥Pﬁﬁwppé§4sg&%ﬁz?gg%%5§ (ﬁigjgé)nég be“é%rm%esﬁys "{agé#\slﬁ%e gaer‘{%msl\%]t ﬁ’r al Killer
(NK) cel do&ﬁnﬂh‘aﬁhmambmefl iy ynable tatiiil I1qaad hepee ADCCIRAC 4dtivity. yl“qyfssetsme nol ecul e
of interest e in vivo, as t hat
di scl osed™H henﬁﬁwg‘éa%g? S(YS&(;% (glféﬁesc e%'ﬁ?]aé%é‘g? ng]lé))e?%d q ?'{?ILQI ng assays
may al soMbods202: ﬂ@:i(lmﬁ) thay teqeffommadt FeRn bihdingatd ib ooty cllBQ“aJLmélbllf éfe 0 bind Clq

and ence | ack ctl VI t activation, a CDC assay,
180 Foaee R fong o A Phirmed 882 R AP S0P B S0 VAL DD 42 S0 69

(1996) may be perfor med. FcRn binding and in vivo clearance/half life
det er m ndtwiamiced dawbodleso be perfornmed usi ng nmet hods known in the art.
Humeni zed Anti bodi es The invention enconpasses humani zed anti bodi es.

Vari ous net hobls ifivsntionameeripasseg hwoanited aatibodies| Veriue metpds IRNBYRRIIZNE he art .

For exanp nSunfin RHTRGLZ 50 1M iR BarC 30y &@Mlsleomr@me@a&ma&@ £ hadd Ghe' €si dues

|ntroduce Into it @rom a source which i s non-human. These nonhunman am no
aci d restrduese aning agif residuesdnteqduesd intg itfEom  pRYERerwhighds pepauman HiesHnogr o

typi gal l]?ﬁlﬂaﬂiﬁﬁﬁho A RR Adhes B BRES refeliBl (AR En éféﬁ”ﬁ'slﬂuesWH@ﬁ‘hr%%tﬁl&Hy can be
essenti erformed follow ng the method of Wnter and co-workers (Jones

et al. ( onngit ifpeort ygriabiexdoymin. Hyrpakaden e bapssertitdgponstdr e

332: 323-Bhdwin ﬁfehﬁé@%@%f Wu@tt:r an(ilsg-&%}ke@qﬂ&BQQt a239983 Rrurdd$236p2-505
substituti ng pervarl ab | ONn se ences for the Corresgéggjang sequences

of a hun%ﬁcwpﬁm}%w%&%%ﬁ”m [333-32 (i YprRasyRPesh Pl E358)aster re chimeric

ant i bodi g36{ by Substituting hypervariable region sequences for the corresponding sequences of a
25  human antibody. Accordingly, such "humanized" antibodies are chimeric antibodies (U.S.
Patent No. 4,816,567) wherein substantially less than an intact human variable domain has
been substituted by the corresponding sequence from a non-human species. In practice,
humanized antibodies are typically human antibodies in which some hypervariable region
residues and possibly some FR residues are substituted by residues from analogous sites in

30  rodent antibodies.

The choice of human variable domains, both light and heavy, to be used in making
the humanized antibodies can be important to reduce antigenicity. According to the so-called
"best-fit" method, the sequence of the variable domain of a rodent antibody is screened
against the entire library of known human variable-domain sequences. The human sequence

35  which is closest to that of the rodent is then accepted as the human framework for the
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is furt rmren@bmmmsmémorlwneepﬂwbhqu%emdé@s W%HW%}WOWt h retention

of hjggh rﬁ(;cfelsrb'fﬁﬂé p&@ﬁtaltan@haﬁérﬁzggse@a@eptmée &%\4@1@4@1 Bkioebesiigal properties.
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par ent al and humani zed sequences. Three-di nensional i mrunoglobulin nodels

are conraoRToymasipRs sawTEesoh gelegted cpagidats Wmyngelohyseqiensese Psprrtiphel ar ¢
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ability Bt compingdfia ﬁ'ﬁf%IWﬁWd@P%EHWWC?%SOBP%&“el greg Aptihy In this way,
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sequences so that the sired. anti ract ris as i ncrease

af fi ni t yYPERaaRle f?%?‘b‘&%“?“&ﬁ?‘ie E?F(lé’)angl‘%“ét} rpd mY":\“%éﬁé“?’HFm“{ fhe
hypervardnadnifdagl on residues are directly and nost substantially involved

in influencing antigen binding. Antibody Variants In one aspect, the
i nvention provides antibodies conprising nodifications in the interface of

Fc pol ypepbodldéariaanpri sing the Fc region, wherein the nodifications
facilitate and/or pronote heterodinerization. These nodifications conprise
i ntroduction Iobn@aspeantthetieveaticteprbviﬂcﬁ aatibadies tcomprigied ppdbificatides inthe a cavity

into a S%%%ch o%ﬁc Bﬁ;@é&%ﬁg kcq'gpnsﬁ)@ ?ﬂeelbcr}egmn wherein the modifications facilitate
and/or promote heterodimerization. These modifications comprise introduction of a
25  protuberance into a first Fc polypeptide and a cavity into a second Fc polypeptide, wherein
the protuberance is positionable in the cavity so as to promote complexing of the first and
second Fc polypeptides. Methods of generating antibodies with these modifications are
known in the art, e.g., as described in U.S. Pat. No. 5,731,168.

In some embodiments, amino acid sequence modification(s) of the antibodies
30  described herein are contemplated. For example, it may be desirable to improve the binding
affinity and/or other biological properties of the antibody. Amino acid sequence variants of
the antibody are prepared by introducing appropriate nucleotide changes into the antibody
nucleic acid, or by peptide synthesis. Such modifications include, for example, deletions
from, and/or insertions into and/or substitutions of, residues within the amino acid sequences

35  of the antibody. Any combination of deletion, insertion, and substitution can be made to
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the heading of "preferred substitutions". If such substitutions result in a change in biological
activity, then more substantial changes, denominated "exemplary substitutions" in Table A, or

as further described below in reference to amino acid classes, may be introduced and the

30 products screened.
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Substantial modifications in the biological properties of the antibody are

accomplished by selecting substitutions that differ significantly in their effect on maintaining

(a) the structure of the polypeptide backbone in the area of the substitution, for example, as a

sheet or helical conformation, (b) the charge or hydrophobicity of the molecule at the target

site, or (c) the bulk of the side chain. Amino acids may be grouped according to similarities in

the properties of their side chains (in A. L. Lehninger, in Biochemistry, second ed., pp. 73-75,
Worth Publishers, New York (1975)):

10

(1) non-polar: Ala (A), Val (V), Leu (L), Ile (), Pro (P), Phe (F), Trp (W), Met (M)

(2) uncharged polar: Gly (G), Ser (S), Thr (T), Cys (C), Tyr (Y), Asn (N), Gln (Q)
(3) acidic: Asp (D), Glu (E)
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(e.g., the gene Il product of ML3) packaged wthin each particle. The
phage- di spl ayed variants are then screened for their biological activity
(e.g. bi matonrgo7aikismi ty) as herein disclosed. |In order tecrdsaaiecig3seandi date
hypervari abl e region sites for nodification, scanning mutagenesis (e.g.,

al ani ne @rigRRi NAIKS aRe 0O, gggﬁ)or med to identify hypervariable region
residues contributing significantly to antjgen bjnding. A ternatively, or

addi ti onal | y, Alternassly paturly opsusring regidies may pedvidediptogronps B3¢t ure of t he

ant i gen- QAR cEaR BBt | dentify contact points between the antibody
and antigen. Such contact residues and nei ghboring residues are candi dates

for substit ut@bhydsmpbehieiNnglersne MehMla Y8t Lehdin in the art, including those

el abqr at ed hengﬁéﬁtral%gl%pﬁﬁ&fty\é,ésfehqm,sgsa,r@ngenerat ed, the panel of variants
is subjected to screéning usi'ng techni ques known in the art, including

t hose descr i b@Yadidi¢:eisp, Glind anti bodi es with superior properties in one or
nore rel evant 4a83RYH;is"By%, BE. sel ected for further devel opnent. Nucleic acid
mol ecul es encoding am no acid sequence variants of the antibody are
prepared by aSyeesifessyhapinflyench elepin wisataHon: G1% B art . These met hods i ncl ude,
but are not |ismhegid @p, ir§Obad i on froma natural source (in the case of
natural ly occurring amno” aci dsequence variants) or preparation by

ol i g¥nucl eot i de- nmedi ated (or site-directed) nutagenesis, PCR nutagenesis,

and cassette quf aRGHESNE sQbstifofAill BAtaiPfMaidth ¥ FhdndRE oPlond oN@ksyari ant.
version of the anti bodé. I desirabl e to i ntroduce one or_ nore am no
ﬁ;.

t may be . !
aci d rmodilaspesafor grethen s FSuphe GrlsAtisd igpities Aoe By ber MEOUGeE M JHE t her eby

gener at i flsvahGe fBSHiRbn%RES RNhore pRErdtly, (REIHE P ARbn-Eoh¥erfAN itk S€ @ human
Fc regi on sequence ( uman | g or g4 F,cPregl on)

e.g., a hunan 1@, 1g&x, 19G3
conpri si ng anOBmiyproofABSHiutSRAL patiRt ip¥lves substitutingqs OF MEGWBHYAEPE one or nore
am ng acjeiof R3UdhdsARa p&@ﬁlauﬂédag (& Hathuiiniedde BEBanCEbRY ) Genkill@Ei@or dance with
this description and the teac mgs of the-ﬁ;t, |t,,|€ conter’rBI ted that in
sone enti§sERgagantghselerted B3 dyrthst daveiaposi &l haym medified Grgor B VEHe or nore

al ter at i o gief prspBmied Rktildrotiepawnt ShibYBErEOWRtR PRt saRtdddody, €.g. in the
Fc region. %’hese ant i bodi_es woul d. nonet hel ess ret%ign.substanti ally the sane

char act ef¥HeE WAL erusgtipgsuch EsUBEce] Yargrts oy elyes Lty matpign pi0g hei 1 wi | d
type COUSHaBs @iagldy. BTRFly,exig hgpervdiiabls rdglvaspdil(c k.6l sieracinmatad toer at i ons can

B o o e PR bl
Cyt ot oxi @iplayed Eo)filarfentbus pike gasicled Bdakidns toMDRASPAG 422 plBgeccat [soteuncan
B e s SRS BTLGHY el o it oot 0,
| MUNOC OWrid a8 tu@ Sheh Reragiod he theirieicdical hduiity (wge bihiling afifinioy)iad berein
| mmunoc Oglljsclllcgsg'(s.eﬁl’orc%g toaigériti Ocda}fxaiga{tg gyperyariable region sites for modification, scanning
25  mutagenesis (e.g., alanine scanning) can be performed to identify hypervariable region
residues contributing significantly to antigen binding. Alternatively, or additionally, it may
be beneficial to analyze a crystal structure of the antigen-antibody complex to identify contact
points between the antibody and antigen. Such contact residues and neighboring residues are
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screening using techniques known in the art, including those described herein, and antibodies

with superior properties in one or more relevant assays may be selected for further

development.

Nucleic acid molecules encoding amino acid sequence variants of the antibody are
35  prepared by a variety of methods known in the art. These methods include, but are not

limited to, isolation from a natural source (in the case of naturally occurring amino acid

40



conjugates (ADC), conprising an anti body conjugated to a cytotoxic agent
such as a chenot herapeutic agent, a drag, a growh inhibitory agent, a
toxi n (e.wo,20emoe0v8ymati cally active toxin of bacterial pcirarsges/023bant , or
animal origin, or fragnments thereof), or a radioactive isotope (i.e., a

radi ocong4aatd)ariants)®r F‘a_rﬁ’cfon%@toiigcﬂﬂyle&{dagne@&@d%&%k@&réc@id) hhggdRGal delivery
of cytotoxic or cytostatic agéents, i.e. drags to kill or inhrbit tunor

cel | s | PEhmuapwsatinepd castette myEepncfisgh ingadicopiapasdeiains 8 { \gedyiantnt | cancer
Resear chel@hn@f debidbod) cul escu- Duvaz and Springer (1997) Adv. Drg Del. Rev.
26:151-172; U. S. patent 4,975,278) allows targeted delivery of the drag

noi ety to tunppgy baddirdtl foaRldhdd Rk o564 ARt dcRIMJdTRASIN in MR Bisy St eni C
adm ni stration of these unconjugated, d\rﬂ%% agents may result in unacceptable
| evels off aptherliep efthe wvensioptherehy|gerergingpdicresen apantt e regipt ¥ariglught to be

el i m nat,gf, LBRkW Iinkh FRregion(stQRAe (316 BhmAPlGiNBE2, 1 86 Fe 603- 05;

Thor pe, (1985 g Ant i body %}i()rnrsi (gjr%s' e(& QQ/t or?oxf(_gc _Al\rgdgnt%éal%r n(_:gr Therapy: A
Revi ew, "Tegipm)\IBmetsiRg i anign soisbaipdibication (¢.g3n SIsHEe aimg ormprsiagipo acid -
APP"C?tﬂ_ogi'ﬁénsi&luﬂ%@&%@hﬁ%e%steir(&ed-5)1 pp. 475-506). Maxinmal efficacy
with mniml toxicity is sought thereby. Both pol yclonal antibodies and

nmonocl onal  anhi,BQelia8& With@isRERRpicRAd iRdedBingiSo¥ itiél artl B istoReRphiatiRgi €S
(Rowl and et al., (1986) Cancer Fm’runol . I munot her., 21:183-87). Drags used

in tResd sEPhIERORRaES, Heang ARy e RVeniRMBIASTEFIF OnREt WeferER S agn
vi ndesi n@npRemtAhswad tyk cqun(e%@hti]&idp,r@% in thO K& Rgiod SERbsk AntBAibHPASNE t OXi N
C

conjugates include bacterial toxins such as djphtheria toxin, plant toxins

p
such as Topetheless g5ain pubsigntially the sps phreacterisies sauped IAuReARin MilNGEAYl er et al
I(B'ZOOO) J&%g@%&thﬁgﬂ& typ@@dl_ tHfat %Epah?-gbriexg%b%%lzig %@htﬁ?é&iﬂafﬂ@al ﬁéng@ﬁn al (2000)
i oorganic & Med. Chem Letters 10; - 1028; ndl er, et al.
Bi ocon, Bae CHEHFC TEgoPAB: YONY s UHST G AL ERTTEd po g eld ol
(llg?%)ggmiﬂﬁng ANatok goﬁﬁlaﬁllent%endbiﬁ@y@ﬁéﬁﬁ@&ﬁflﬁ@%@g., adlbdc@@bizcheam cin (Lode et
a r Res. : - H noan e cer Res.
53: 3336%@%@??&%@%%&5&@” %%‘Pfeég}?t” %@2?7%%21?93%%@@ A NR ost atic effects

by mechasy4sip60; S Patelit NG. §,6b182i1 Nandi WidH 412035 Dbihcbiniigiothgs ex@iple©pfticsoner ase

i nhi bition. Sone cytotoxic drugs tend to be inactive or |ess active when
conj ugat'&4°t ¥1*8ge anti bodies or protein receptor |igands. ZEVALIN(r)

(i britunomab tiuxetan, Biogen/ldec) is an antibody-radi oi sotope conjugate
corrposeqm%‘ung nmurine | gd@ kappa nonocl onal antibody directed agai nst the

CD20 ant’igen YHURE“on the surface of normal and mal i gnant B | ynphocytes and

111120 or 90Y Inadétixrsgiecpthe boemibnipyovides mmenceenjtigarck.er agtbeladmg (W senan et
S 20l A o PR il (2000, B0,
et al (2068)thdrapedi¢ agenOndok. 2 @O‘(f@_&){!ﬂﬁma@@) a toalnt (hgu gheZBVRicalNT has
T L T s T R
( gent uz usadgpe (i-e., aradioconjugate).
25 The use of antibody-drug conjugates for the local delivery of cytotoxic or cytostatic
agents, i.e. drugs to kill or inhibit tumor cells in the treatment of cancer (Syrigos and Epenetos
(1999) Anticancer Research 19:605-614; Niculescu-Duvaz and Springer (1997) Adv. Drg
Del. Rev. 26:151-172; U.S. patent 4,975,278) allows targeted delivery of the drug moiety to
tumors, and intracellular accumulation therein, where systemic administration of these
30  unconjugated drug agents may result in unacceptable levels of toxicity to normal cells as well
as the tumor cells sought to be eliminated (Baldwin et al., (1986) Lancet pp. (Mar. 15,
1986):603-05; Thorpe, (1985) "Antibody Carriers Of Cytotoxic Agents In Cancer Therapy: A
Review," in Monoclonal Antibodies '84: Biological And Clinical Applications, A. Pinchera et
al. (ed.s), pp. 475-506). Maximal efficacy with minimal toxicity is sought thereby. Both

35  polyclonal antibodies and monoclonal antibodies have been reported as useful in these
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ozogam cin, Weth Pharnmaceutical s), an anti body drug conjugate conposed of
a hu CD33 antibody |inked to calicheam cin, was approved in 2000 for the
t r eat mentwof2oeme@enyel oi d | eukem a by injection (DragsPaofi/usheecedons e
(2000) 25(7):686; US Patent Nos. 4970198; 5079233; 5585089; 5606040;

56937621str§t2§19§<b1{@w1a‘§13 672 80986 CHAAR Ihru el M BREL., fmﬂ%@@?zrtg};‘ shisgaspogen,

Inc.), an ant conj'ugat e conposed of the huC2 |body i nked
vi a t he thsg Hleﬂlioéi?em?lll Enogpping GoXOHRIGH eREPHE, andiviadssing(Romjandphi | | s
tested for b8 sﬁgrg)atﬁms udefl 1§§1ﬂ5@dystohﬂ @5 s GRMdCBAG al SYiEHsRE 2L 0! ON,
pancreat | c gastric, and others, M | | enni um Pharm , BZL

Bi ol ogi eliphtherigriaringelent tveing suchyps tigin, F‘@@HV‘OE gloxBnFUrgas eeldmaprded of t he

anti pr QMaﬂ&l@réQﬁ(@bGd} %meq% @am&ér%@ 9@85}\@73%91)%&%& etalizobgydy |inked
to the maytansinoid drag noie is tested for the potential treatnent

L Mhlvarenub ed. i Ages {01078 BB ensder ceal (10D HbiPPPrRRA L e
nmonomnet hﬁéﬁ%@ r7b§)t Abd st e }@widﬁ ehd & aﬁg@émﬁo@mﬂpk@aﬁ 8dil tisa ver e

conjugate hi neri c nonocl onal "anti bodi es” cB £e0|f|c to Lewis Y on

car Ci nor%s%ﬁl&ﬁ@%m@@h(lhm‘?m(I@dﬁétﬁéﬂ?@%@@nﬁ@r%ﬁ(ﬁ P& &linman gt ghanci es)
('Dor oni ngygak c@ﬁcel( R0 3586@3&9 %on%@ ARk @EY aﬂa(ratom ah@&ostiid are under

t her apeut i ¢’ devel opnent . Chenot her apeuti C agents useful in the generation of
i nnuWoccﬂﬁieEighY @QCW@Uﬂ%’(‘}ﬂmBé@uh’ébléﬂlﬁg,(% wling oy sonoispmetasel iphibiien-ve t oxi ns
and fr agRlSrotRES E&s 1£nlddd b&ﬁ@ctgg oHREDch NI ol RIS ok R avilIaRs By

nonbi ndi ng actl ve fragnments of diphtheria toxin, eXOtOXI n A chain (from
Pseudonﬂﬁ%ﬁéma%?@ﬂf@ﬂm% , ricin A chain, abrin A chai n, nodeccin A chain,

al pha- sar ci n, 7y QUNG emﬁas&lw tXe@h %gg\enng@c@mahIaﬁhb%ma%imtopg’hyt ol aca
anericana proteins (PAPI, PAPII, an , nmonordica charantia inhibitor,
curcin, @pj@gatﬁcomp@mﬁam@neiﬁldmm mgnqd@nﬁltﬂmmdy digecteshrisainst et | i n,

rest sl Cta% éﬁfo‘mﬂ%@%%kfaceo@ﬂgﬂaﬁm mﬁ%ﬁa&t my&pn&g&bﬁﬁenﬁ% wgee, e.g., WO
93/ 21232 blis Oct ober 28 vari et radi onucl i des are

avai | ablredipigetoperhoupst tribionesa hekemh%l@t@t@ﬁjsmteéa B00) Beye{ s Nugh Mef es
i ncl ude 2%%7?5366-713@45@@!1?&hﬂzo@i?ﬁlooﬁ@dgé?@ﬁ% 2CRi-A43R 41950028 1.1dk8. anti body and

CytOtOXIC agent are nade usin a var|et b functi onal r ot ei n- coupllng
cent o SOl S8R UG RV ifragt 3 0B i eacal EHL B2 AaRatE (SPOP)
i m not hlmm«ﬂananvhh C%Jﬁlrfs% BRBRhorgsdgkat § MaspHeha(NidReghRlEatlonuch as

di met hyl adi pi m date , active esters (such as disuccinim dyI suberate),
al de&@ydégsuétgu@ﬁvea%argh m«tlatrg&ﬂ EPRASEY In 15psE paticats. MEYRIOTMRCS™ (gemtHzuakebhi s '
(p azi dopensauh whex eRegLAMIAR), ’anlaht%oqy a&g%mng&t%ma&uw&& épgd as

bi s- (p-di azoni unbenzoyl ) - et hyl enedi am ne% di'i Socyanates (such_ as tol uene
2, 6- di iagtksddiakedto C@lwaeaav@nav&suamom%? WeforBerpertnens of aytermygloid
I, 5-dif IMQ&&aZoﬁnGa{ynt(bﬁllggaﬂtﬁ@?amm%moo%ﬁ s%; U§P51€1Q'Nbs'4§‘7@'1@@t oxm can be

prepared as des Vitetta 238: 1098 (1987)
e bon. 15977 REeTB0%0: PO éé%ﬁ%t%%%ﬂ?yﬁ%?%ﬂ@p%)eﬁ Y

tri a¥ NneRgRhARC@hininddeh, dnd Vi HlBAdy drig 80hj4R¥BhAsKd 6118t RIGAY el f or
conj ugation of radionucleotide to the antij body See W94/ 1 ]f026
linked via the disulfide linker SPP to the maytansinoid drug moiety, DM, is tested for the

treatment of cancers that express CanAg, such as colon, pancreatic, gastric, and others.
MLN-2704 (Millennium Pharm., BZL Biologics, Immunogen Inc.), an antibody drug
conjugate composed of the anti-prostate specific membrane antigen (PSMA) monoclonal

30  antibody linked to the maytansinoid drug moiety, DM, is tested for the potential treatment of
prostate tumors. The auristatin peptides, auristatin E (AE) and monomethylauristatin
(MMARE), synthetic analogs of dolastatin, were conjugated to chimeric monoclonal antibodies
¢BR96 (specific to Lewis Y on carcinomas) and cAC10 (specific to CD30 on hematological
malignancies) (Doronina et al (2003) Nature Biotechnology 21(7):778-784) and are under

35  therapeutic development.
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Conj ugates of an anti body and one or nore snall nolecule toxins, such as a
cal i cheam ci n, maytansi noi ds, dolostatins, aurostatins, a trichothecene,
and CC10680 200mhotdve derivatives of these toxins that haveTtuszona/o2393 vity,
are al so contenpl ated herein. Mvtansi ne and navtansinoids |In sone

embodi ment s, dfagoinePYaRE ARIHAARERI ﬁQﬁ’QJgVehe‘r@c%n%@ lﬁaaﬁéeeﬂuga@és aldWRsdrB¥ENt i ON
conj ugat ed to one or nore n'ayt ansi noi d nol ecul es. I\/B.yt ansi noi ds are

ni t ot ot ihergimiabeyie). dinzympticeRy agitve iyrios gpe f5rgments thegask tahcas b yerdinckulei on.

Mayt ansi s Afdh'éi%t ndnﬁﬁhﬁ%%&lv@ rfﬁgl‘nérﬁ@oﬁf?@ﬁheﬁfa deﬁﬁexomam Moy kfdpys serrata
(U.S. Patent No. 3, Subsequent|y, it was discovered that certain
M cr obePseHdoBOpIsGEEBOTRYICHNS Fitrdn, @rin 4 ghdin, rodaepin A sBaip@lphanscic 3

mayt %nsmeﬁnt@ssmﬁl r&tynédlaﬁﬁtm&telm Pherofbedariddna prtBh 8RS, BB @REi nol and
derivatives and anal ogues thereof ‘are disclosed, for éxanple, in US.

Pat ent NRAP-S4 mogprdica@harantiadghibirn; curin SBtiRsepacnarRatiaudis inpities, 814;

4,294, 7%101141 mgge@&@res&m{%% %@ﬁomﬁm?’@ﬁmé@gr arf’dtﬁé)%cét%&enék %@é 4©vo

4,315,9 ;4,322 4,

4,424, 219§/2123?4mhs_i@docwb%2§; 593: Agiadety OBmiloswde%waH@ﬂm@r thedr ug noieti es
are attr &E&&ﬂoe@lﬁh?&t&cﬁ&t&&&é”h&&ﬂﬁé’s ik 20991‘“19511{%9°\b%@u% they are:
(i) rel |ve accessi’blfe to prepare fermentation or chem cal

modi 10i céﬁqnmgatesl@frthwmm@tqnéﬁyf@toxmgm!é ﬁllealﬁd@ﬁﬁw prasietysof bificfiorphenabl e to
deri vat '&@éﬁl%ulm E'8ééﬁ&cshklpe{!saﬂl-s&EfﬂHﬁ%yl%sztﬁPihfldi‘ﬂ%l) EQBioH&@Esm)t hr ough the

non-di sul fide ers to antibodies i In asm, and (iv)
ef fect i \Aeur@ga@lm(ﬂa Rifanptqnpl dsivatiyppe! I@QQOPS“PIF ffah aslé%@‘ﬁ%fl&gl?m@%‘?)dl ments of
mayt ansi ey dc@elbdiefRih hi &%cblﬂﬁﬂuuﬂ%ubemé); al8MBdes QLN Qc\j@utallammﬁ 83} ugat es

cont ai ni ng mayt ansi noi ds, net hods of making Sanme, and their therapeutic use
are di sclzisoeampeuss @ydis bis, 0rrdeberzoybhemedinpige), bisdigomyn deriyalive 064 and

Eur Oﬁea"(s‘f’cﬂfa%& (E&a@orfﬂ%éoe%&%zl)ﬂthylént@&mqinsp h&%wa%&esqfsudm's eJiueak g cher eby
expressl %ﬁl ncor porated by réferénce. roc., Natl. Acad. Sci. USA

93: 8618-BEXIAAUDFEY biterstys Hioang ?ﬁﬁms% rﬁfuﬁ@ at %é dtﬂs‘ﬁm &dingrokenggg®-ansi noi d
desi gnatieg fiMpld, b BkBImbRndtban BRNRGGRRN adidstiRd Yo CRAR dill, 86bRE, BGai nst

human col orect aI cancer. The cg%lilu gate was_found to be highly cytotoxic

t owar ds 8B {1988d Cegronr 4dahsled -isqthipeyanalphenayrdvidhoadiethyighfor  act i vi ty in an in

vivo t Urfﬁﬁmﬁéﬁb\%abceﬁ@ﬁcﬁ&(Mﬁ]ﬁTP@tls @ exemPRACHEIMasRBTh PAjugdion dB1 (1992)
descri be i nmmunoconjugates in_whi 5994/55 yt ansi noid was conjugated via a

di sul%f i dadipiyglegiide;ty thegatibady; Aes | “A7 binding to an antigen on human
gol gn CﬁncarE R@(gn?dgaieb Bﬁﬁl,anﬁlbodgf@n@&ﬁidﬂﬁford@ﬂﬁdllﬁﬁolémllcmﬁiﬁ@m@dchamii body TA. 1dt hat
inds the - 2/ neu _oncogen TectOtOXICIt of t nsonoi

con ugarEleT B PRE oG LSBT ROt HrBASer e SCIDET B e Skbr. 3,
whi ch exFiegBesofhese bitns HaFhade Suxif @G eityg Aleialye nont@Bplate@hdrein The drug conj ugat e
achi eved a degree of ¢ tOtOXlCIty simlar to the free maytansinoid drug,

whi ch coul d m%&%—%@—%%‘ﬁlﬂﬁ@ﬁeay ng the nunber of maytansinoid nol ecul es
per @nti body ebEtthiodinidngs, Aé-immunoconjugate comprises an antibody of the invention

conjugated to one or more maytansinoid molecules.
Maytansinoids are mitototic inhibitors which act by inhibiting tubulin polymerization.

Maytansine was first isolated from the east African shrub Maytenus serrata (U.S. Patent No.
3,896,111). Subsequently, it was discovered that certain microbes also produce

30  maytansinoids, such as maytansinol and C-3 maytansinol esters (U.S. Patent No. 4,151,042).
Synthetic maytansinol and derivatives and analogues thereof are disclosed, for example, in
U.S. Patent Nos. 4,137,230; 4,248,870; 4,256,746, 4,260,608; 4,265,814; 4,294,757,
4,307,016; 4,308,268; 4,308,269; 4,309,428; 4,313,946; 4,315,929, 4,317,821; 4,322,348,
4,331,598; 4,361,650; 4,364,866; 4,424,219; 4,450,254; 4,362,663; and 4,371,533.

35 Maytansinoid drug moieties are attractive drug moieties in antibody drug conjugates
because they are: (i) relatively accessible to prepare by fermentation or chemical

modification, derivatization of fermentation products, (ii) amenable to derivatization with
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mayt ansi noi d conjugate showed | ow system c cytotoxicity in mce.

Ant i body- mayt ansi noi d conj ugates can be prepared by chemcally |inking an
ant i body wo 2a0mvmyi9ansi noi d nol ecul e wi t hout si gnifi cant lpgTdisaenaiosdseng t he
bi ol ogi cal activity of either the antibody or the maytansinoid nol ecul e.
See, €. Gyncribhab oﬁgstsﬁﬂiblmr cotjiedBorBRufi 6 néi- &Qﬁlﬁ@éﬁrﬂ{eﬁfto Whiveded, Biher eby
expressly mco?r at ed ?erence) An average of 3-4 maytansinoid

mol ecul @@bk@omplagme@ﬂ@éweffaqﬁvpbgﬁ@gﬁt il ATapRE § h’éﬁﬁn efficacy in enhancing
cytotoxicity bof LAMinoREgRS Iyl ﬁxﬁﬁxﬁ&tljl\ﬂg 318, ahignction or
solubility of&tlﬁg nt |80§4€h§ r}nh;c;)tu hnoeven one rrsb | ecul e of tOXIan/ ant i body
woul d b®M4. p@@m@cwxg@mmmnmg/myt@wmm»n@m of makipg eanst andeheil ant i body.
Mayt ansinol g Ale glogéaoygeek L@i‘a@@t PAGANGES, z@@o@drstm%mﬂ by known

t echni ques “or 1 sol at rom nat sources. Suitabl é maytansinoids are
di scl os éi!lerPﬁmPaéeanBDéZS P36 B, Gre digglaswres ofovhidh arpberenexpierly ncarprraied her
patents y 8{39&%&@&%1 b, 'N%fit Alssd A §§8’61t8%*z‘@{1996}%i@§b¥1%ed Preferred
mayt anS| S are nmytansino mayt ansi nol anal ogues nodified in the
ar omat i ommun‘gioo]ﬂlgms cotipdsing o gy thesiniddesighded Al dinkqde therponeelgnad. such as

vari ous aﬂﬁ%tdg'@h@g&ec%ﬁtag iffst ] S166 Rl TRRY:. 1P Kbr?&ga%r WHRSudgROYE 1n the art

for making anti bo ansi nol d conjugates, inc for exanple, those
di SCIIOOS éngh‘lmcy@t@uc pmpulwd @10210811(@2 lgrang:phamigd @p{tUmOEBEVII8 aBI  Chan et

| oar ABp! i cation No.
1?0/ 960, 6 t“‘?&lsger@‘mo’E‘S{ag Cﬂ%geot]"?](%a(r‘\’ég 3% éc cgfssgr1g7$$%1 Hg@uﬁ?& cgsrag 'hZ?e'bS”

expr essl 1yﬂnun@®ﬂp§$ta‘?tlé athichratayaasiaeid waneqniEalpd MaidEIde SkET SOWE ugat es

conpri S'rﬂg]ntefaﬂudoupmrbuﬁﬁgn%%l mcaﬁn BiRBAERdnaSadbssdmsed in U S.
Patent Application No. 10/ 960,602, filed Oct. 8, 2004, The |inking groups

i ncl ude roiringmfongdonst enibedy Tl shat hiads Ge HEBs2/neaT0EPEeaMi T8 CHOBAISEY Ohhot ol abi | e

grougs, tH@?A'ﬂﬁa%nL&Bid ®nfll Gay%s tegéd RSHRS 3SBe bkt bRea8 QkdRS eelﬂﬁle@lKS closed in
t he above-identif patenfs di sul fide and thi oether groups hein

pr ef er r d#R-3Auifk ?"@Fﬁ‘é"res BRI HERﬁrSBEfﬁ%e %P@HHE@GPH bERY droaReHp P‘Fl\“’l‘@% her ei n.

Conj ugatfReRt of a@ot@sﬂéliyt&ﬁﬂ%lr @cn@le ﬁ%yﬁxaﬂ&lsﬁ@mhrﬁ@maa cBBd8e lisicagddyvari ety of
bi functi onal protein coup gents such

N- succi riperpagipe i n(ﬂzlbsvrfﬂwtaawm gyleptlgiRes ﬁ%{{bgds( wpfppyle. The AT-

succi ni NhAYdnsiftoil boajRdad SMbHQIMBY %‘sitéml@)éy?tb@ﬁﬁitﬁﬂﬂml;e car boxyl ate (SMCC),
i mnothiolane (I1T), Dbifunctional derivatives of imdoesters (such as

d: geiﬁhxél at(il pArﬁibda;t ﬁlaﬂ?is)nollcgdbhjugﬁeﬁ&gﬁé prepaeCiy @emitaByiiading an dyl suberate),
al dehydes (such as u ar a i sazi do.co oun
(p- az?/d(%‘g%ﬂﬁnﬁ o B Wlﬂ%ﬂugs%‘?l Vas} Yijﬂﬁl g‘f P\%E)?C%saﬁgﬂgas
lZJI Z (8 OBfaﬁmmmhﬁfbawg ﬁleﬁiawhmwdt mfallfatme)seepthUSymmm £,308020&@et ol uene
i | anate)., . a i s-actjve fluorine such

,5-dif I‘ﬁ’iﬁf‘% urs Péwhhfﬁ%ﬁg%ﬁ?éﬁély B &hyeﬁ’fgvr%?e&é?veé%fecoupl ing agents
| Incl ucée rhl;]y%ﬁﬁﬁ\b]ﬂinlﬂldiyles Sonfugatey %@;émndy Imdel\ctqammhowabﬁic(a@%)a)ha@@agl sson et
a i ochem . n s ni mi
pyridyl t%foéﬂxbcétﬁtogﬁﬁgﬂ & §’ utg'%g%‘?%}% F@%:QIP%PEa I%Ilu rfslg%‘ i & é\k}éege

antibody, although even one molecule of toxin/antibody would be expected to enhance

cytotoxicity over the use of naked antibody. Maytansinoids are well known in the art and can
be synthesized by known techniques or isolated from natural sources. Suitable maytansinoids
are disclosed, for example, in U.S. Patent No. 5,208,020 and in the other patents and
30  nonpatent publications referred to hereinabove. Preferred maytansinoids are maytansinol and
maytansinol analogues modified in the aromatic ring or at other positions of the maytansinol
molecule, such as various maytansinol esters.
There are many linking groups known in the art for making antibody-maytansinoid
conjugates, including, for example, those disclosed in U.S. Patent No. 5,208,020 or EP Patent
35 0425235 B1, Chari et al., Cancer Research 52:127-131 (1992), and U.S. Patent Application
No. 10/960,602, filed Oct. 8, 2004, the disclosures of which are hereby expressly incorporated

44



The Iinker may be attached to the maytansinoid nol ecul e at various
positions, depending on the type of the |ink. For exanple, an ester |inkage
may be fowoedoimp209eacti on with a hydroxyl group using ceovaskesnad9zoupl i ng
techni ques. The reaction may occur at the C 3 position having a hydroxyl

group, tﬁﬁregr&ée p@ﬁib%&ﬂfﬁaﬂ%lnfoid%njﬂ’gét& dﬂbﬁgﬁﬁiﬂg’ﬂi@hﬁw coﬁxﬁt@)e@'SMéC posi tion
nodi fied wt dr oxy 8rou he C- 20 i tion havi ng{%a hydr oxyl
t

gr oup. ma}abqﬂr@?aeqdraedlselﬁ@ m%n?aten@ ﬁ@PquaHR‘h@% lloé%f)’é?%r@é?dé?“ €0Q4. 3 position
of mayt apg lﬂﬁ{lnfg%fou?%ﬁ@ﬁdﬁﬂl%m&l or@R (RigstBer ofbiiph, SLRAUALNE gRRs, gﬁﬁtgg&ﬁt ins In

sonme enbodi nen e | nmunoconj ugate conprises an anti bo d

i nvent i ogTOERsnPQ}?Q%S@@bﬂ%gf@ﬁmsa@te&?‘iaﬁf’sla‘@]@ PSS distlpsed épthp a?qye@ﬁf»atl%ﬂs and
der i VAt yesys, Hl@@fl@é'ﬁ[n'dstﬁl@étﬁé?%ro(lbgbeﬁ@ﬁéﬁrré}p%ddﬁﬁga‘iﬁ%ng 26RPPA8) . Dol astatins
and auristatins have been shown to Iinterfere with mcrotubul e dynam cs, GIP
hydr ol ysdescribgd @ndexemplifieddagincel | ul ar di vi sion (Wyke et al (2001)

Antimi crob. AggptsRBenORamRENSI mABRLRdd 35§ 8e ARdMsiand hayer ant | cancer (US
5663149) and aﬁr'?l%%fmgfj‘h act | v?ty lrmééjgltl t1 et §a 19 98€13) Anti m crob. Agents
Chenot hebifungtionabgateinzowsing agents sa@h Y- seriningdyl Aoyt ifhioh niepiorsicet y may be

attached §p®P§ @ﬁccﬁmﬂdppﬂm H&[eﬁHiQQm&Bﬁ) (o@.giaﬂe)l-cra%mme%smcy he C (carboxyl)

t er m nus of tidic 3m)|et 02/ 088172)". nplary auristatin
enbot nemléothlﬁbp‘v blﬁ@cﬂPftab VA Ph i ﬁk@ﬁs‘?ﬁ% SV IIH%H]YH 3§{P§{"idi’fedr ug

moi et i esybh, ANtk dfers ARG 8&%&@ fitRidyNaBQ E!Mé d E\ﬁ:h@@ degpabl e of
Conj ugatﬁglr? to Li egsn(g% m Klo gg)t Hé),aé ¢ fil e 2004 t he

di scl osupzdasfomppndp (sugh @)bﬁl’@@é‘ﬂ?bqﬂﬁé’é?r}ﬁ&nﬁfhé’éuﬁgz b}Sé‘F?éP’élH@éle’ilY?twss
entiretye Mty aﬁ)ﬁﬁf@]d?arzéfnl@r%én%ﬁ)tétﬁylﬁi@@@ﬁlﬁdéﬁ ﬂﬁ%c?dfrﬁtem AhsludBls- Addi tional

exenpl aré@ enbodi ments caonpri'si ng MVAE MVAF _and various |inker conponent s
(descr i bdiEosyapatnendrhisastizg ﬂmnwwuwmswmle S A Ingre-¢-¢-IBAERIKES): Ab- MCMVAE

and fp- NﬁrﬁMﬁE}y Iéf&k&%bhﬁhng agems} ﬂ@ud@@&&fbeﬂ{rﬁiﬁyl@@eﬁwﬁ@dﬁmm f¥6pipiaepar ed by.
form ng ap%gg bet dn Lgor pepti de
fragment & ﬁﬂe%’ﬁ’f‘ﬁi‘% chﬁ 73%’767 @85@&6!1 Né‘l‘cc@k‘ﬁ’ﬁ‘glp according to

t he |Iqugﬁxdgﬁﬁ§)%e1ﬁmme@§m t&ﬁbh@@lfo(rsagulﬁdeﬁﬂ&g@der and K. Lubke, "The

Pept i des vol une 965, Academ cug_besg‘%l that .is well known in
the field of E@’p‘ﬂkﬁrem “§‘fhte§/t°t E‘agﬁ‘fsfné’fddi“‘i’lw XYW PR roi et es may
be pr epaa@éncﬁ@g:&rtﬂé fige bmhémﬁc Rt hedplephi esté,sm&géﬁﬂgsbe fdﬁn&vwaﬁpn Pettit et
al (1989%, : em Soc. 111:5463- 465 Pettl,jﬁ %199821 t| - Cancer
Dr ug2besPiha ?%dr?’ﬁ/ gE9YE usipggopyqutiogal ??UP Rg teghniqueg, }ﬁégaic on BOEUA H705:  and
Pettit et- %osﬁl&@&ﬁf)ng\hhyﬁ}m (S@Cthe Eel’4kpoﬁlt1$1li miogified whh Bﬁﬁe;&ﬁ‘r&thysel& @&l so

Dor oni na 200 t h ne Conpounds
Capabl e lr?%‘ &%ﬁ{f’iﬁgﬁv 1 G%ﬁrﬁ’&ﬂ %ézl?ecl?go Rﬁ?mof%f‘@%ag Oxy¥ P8 Nov. 5,
2004, hehﬁmteﬂeﬁatmpmﬂﬁﬁeﬁd tmymk@‘eé@rﬁﬁﬁai dt thei(-3 pesitidnrof inpythakiet bosi ng, e. g.,

| i nkers Iaflg}gtanns?r;[opanafo of preparing .

25 Auristatins and dolostatins

In some embodiments, the immunoconjugate comprises an antibody of the invention
conjugated to dolastatins or dolostatin peptidic analogs and derivatives, the auristatins (US
Patent Nos. 5635483; 5780588). Dolastatins and auristatins have been shown to interfere
with microtubule dynamics, GTP hydrolysis, and nuclear and cellular division (Woyke et al

30  (2001) Antimicrob. Agents and Chemother. 45(12):3580-3584) and have anticancer (US
5663149) and antifungal activity (Pettit et al (1998) Antimicrob. Agents Chemother. 42:2961-
2965). The dolastatin or auristatin drug moiety may be attached to the antibody through the N
(amino) terminus or the C (carboxyl) terminus of the peptidic drug moiety (WO 02/088172).

Exemplary auristatin embodiments include the N-terminus linked

35  monomethylauristatin drug moieties DE and DF, disclosed in “Monomethylvaline
Compounds Capable of Conjugation to Ligands”, US Ser. No. 10/983,340, filed Nov. 5, 2004,

the disclosure of which is expressly incorporated by reference in its entirety.
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nmononet hyl val i ne conpounds such as MMAE and MVAF conjugated to |inkers).
Cali cheam cin hi other enbodi nents, the imrunoconjugate conprises an

ant i body w0 2007@020%6ent i on conjugated to one or nore cal PCna®BRIGI023993

nol ecul es. The cali chearri cin famly of antibiotics are capabl e of producing

doubl e- st r andgh, zﬁﬂgt%tn@éml%dﬁnéﬁts%’m GRS, 3k ddaisal FOr the

preparation of con u ates of the calicheamcin famly, see U S. patents
5, 712, 3raemgary ppbedigients cargisipdIMaExg MIMAE and varings tker cagupppenty 10,

5 773, 0Qdeserivelt ffike ﬁﬁerélﬁ J Ab- %WAB%MA@ABW% PARRIYAE, A3-Kiéct ur al

anal ogues of calicheam™in may be used include, but are not linited
to, MMIAE and AD-MOMYALyl -g , PSAG and g 1 (H nman et al., Cancer

Rese rch 53: ﬁ@%ﬁ?ﬁ% r%t(dé%%%hdrdﬁ%e&g céﬁlbe’préfﬁféﬁ%fr FRRBRAL C@Bu&%ﬁ% 2928

(199 ) and t nti oned S. patents to Anerican anam d). Anot her
ant i - t urhstwegn tyep Qritaere pihiso aeitls @d@y peniide Fragreens. (Ryeh pwptifebadncapthiech is an

antif ol g&:@pmregggnfﬁﬂlgiecst%&ﬂhgt@ ﬂﬁ@%ﬁa@%&@%ﬁﬁakéeg basch%ade%dqé action

and do r 0ss nbrane. Therefore, cellular uptake of

t hese adéitks “TlltﬁrRﬁPgﬁeS lumdypmr%@i%ﬁt &5, Acasermi Brosa) thafrs g@ﬂe&tw ienhances
their OhOfAX b&egiﬁee&l%ﬁ;es% h’?ﬁe &)ﬁgt%@m&taag QRIsSn XS agBE F&Hﬁ&[ agents t hat

can be conjugated to t ant 1 bodi es he 1 nvention include BCNU,

str et ozBGME‘ihng tohemethedsi afdURpeBS48% Wo?@@ﬁ%c?qﬁﬁ of P 19890 Am.SHhemgdoft s known
CO' ' eCt g 3?15¥6§—5¢6§313&§&t aqs@s%@@%aek bﬁ% Deigh 15240318 Peic, & RO 894,

as _esperam ci ns S patent 5, 877, 296) . Enzymatical |y

act | ve tS)’mhﬁS;S APRO. 1} udtie mrdsPetttiat @&9 h- Qhe@ﬁPCb%ef’biEgW 398631 pht heria A

chain, nQg Qts@ﬂbmnaf&oogmtrm&e&%@1@) ﬁgﬁm hMoh@m&t@Mme %ﬂb&iﬂd@ A chain
(from Pseudononas aerugli nosa), ricin ai n, nodeccin A

chain, dAFappble effoniygatiog tedigapds, U Sef NOplr%‘%gé@ﬁ% fﬂ%ﬁ Iﬁfm ﬁ1 %Q%rhsfeé}' ns,
Phyt ﬁl aGR: RSl QANRIRNE! Rlifd %nt{r%lahsclgsﬁ@l bg., ﬁiﬂ@rs%ﬁ)n@hodm%ﬂh

char antia
i nhibitor, curcin, crotin, aonaria offrcinalis inhibitor, ﬁﬁaomn
m t ogel |Mepomedxkvaling omppund bﬁ@ YA agsMAE sonistgared fadinkessk ot hecenes See,
for exanple, MRR3RkEL32 published Cctober 28, 1993. The present invention

further conterrpl ates_ an i mmunoconj ugate forned bet vveea ap anti body and a
conpound wi t H2 AET eBpadimentsy the igpupgocpiugate comprises SR GRIROLK af e 1ye QR

endonuc| @aseatsit Bndsr Bord 8AXYEINAN HolLAEE; TIBNal&ﬂi}:anuEﬁrfaxﬁ@ ﬁ%humetudest ruction

of the tunor, the ant] bOd&ci}l éggeé{%\] 33 &}% &)hly r d| oactive at

var i % y %% capahls S RrpusEedethiesst APERRH SE-Pi5pme PFeCOB?BBHﬁqﬂnF 0 °rof

r adi oconje pig@tkRdd oRBdrjidtes of the calicheamicin family, see U.S. patents 5,712,374,
5,714,586, 5,739,116, 5,767,285, 5,770,701, 5,770,710, 5,773,001, 5,877,296 (all to
American Cyanamid Company). Structural analogues of calicheamicin which may be used
include, but are not limited to, yll, o, (x3I, N—acetyl—yll, PSAG and 911 (Hinman et al., Cancer

25  Research 53:3336-3342 (1993), Lode et al., Cancer Research 58:2925-2928 (1998) and the

aforementioned U.S. patents to American Cyanamid). Another anti-tumor drug that the
antibody can be conjugated is QFA which is an antifolate. Both calicheamicin and QFA have
intracellular sites of action and do not readily cross the plasma membrane. Therefore, cellular
uptake of these agents through antibody mediated internalization greatly enhances their

30  cytotoxic effects.
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odJ i-es. -ExanpTles i-nclTudJ e ALt2 1 ,1r 131 , T1125, Y O , Rel86 ,
rR>e188 ,Sc nlb53 , 212 32 212 Bi , P, Pb and radioactive isotopes of Lu.
When t he wonpamme@ei s used for detection, it 99m 123 mapCTarspenicoH239a3

radi oactive atom for scintigraphic studies, for exanple tc or I , or a spin
| abel for nuglRAtyiBRGRGEdnEs M €sonance (NMR) imaging (al so known as magnetic
resonance imaging, nri), such as_ iodine-123 again, iodine-131, indiumlll,

f1 uori ne- 19, Qlbgr BRiiuG, agerits thajgamba SniugRipd ifha antibgdierctfithd inventinganese or

i ron. TheRBIcRU, e Qc{zgﬁirn hﬂ&gh& 4RRS- ﬂﬂﬁ)tdlﬂ&ﬁr e f@ﬁl@%fhgbntsh&oﬁm ugate in

known ways. For éxa eptide nmay be biosynthesized or may be

synt hesicolagtivey elr&a$ Icomnlﬁhéﬁs%beél%yrﬁ REeNtsS,083. 3, SUTG N & wekiaso aci d
precyrs r le, fluorine-19 in place of T- J T i- I I-
99m #12%5%%&&94%]@%%&%Sﬁé%jp, . hydrogen. Labels such as tc or 1, .Re ,
Re and | n cafnpenasicallycké® toxies aad dpgmenthibereakyhickecanpenprd ipdwtei de. Yt tri um 90
can_be aihached c}{;!nﬂ nbivdih Fg‘é‘cn{?@ﬁbg?blﬁts o?ﬁ%hih%}l SRR éfaﬁ@éfﬁ)'in et al
(1978) Bi'ochem |op yS. - can be used to incorporate
i odi ne- Pegudompnss eerpgiresk), Bein iApbaineabring ¢hﬁmﬁ7@§%opﬁt4 g Alpha-gaciat al , CRC Press
1989) d@a&fr&é@@&dﬁbfb%insna&mqgmké}nsdpﬁﬁagca &@ﬂb&gg;&émqiwh@wﬁt iody and
cytotoxi c _agent nm sing a vari et i funct i onal protein

coupli n é’Aé’g'gnmSm@fG@h chpsangia w@@mh CHCEyfrot, é?ﬂlaﬂ%nla @{ficénaliningibitdfs opi onat e

( SPDP) , osidfigl rmtageﬁml re&n&&qml&fomy@ﬁnafo Lih a6 Bk QRSURARS. -SaBOXY | at e
(SMCC), Tmnothiolane (1T), functional derivatives of imdoesters (such
as di ne@ﬁ%P@&V‘BPWW@“H@MdO%%W@% 188%.ers (such as di succi ni ni dyl
suberate), aklfePrdepin(SHeh rdetoti-AhRtd R ¥HBlnoch SRz BanLMRRREREs (such as
bi s (p-azidobenzoyl) hexanedi ani ne), bis-diazoniumderivatives (such as

bi s- ( p- ARERRER ARsHFORPEYId) Wil NG BRI ACKMIEN ©)8 - aditeawdspsmattd®™NAsuch as tol uene

2, 6-15di 'eﬁ&ﬁﬂé}%&ﬁ)cha@i‘&%okéjrrﬁaoﬁ&:ﬁéa‘d@ﬂhfab'é?r' ne conpounds (such as
|, 5-di fluoro-2, 4-dinitrobenzene). For exanple, a ricin _inmmunotoxin can be

prepared as de5welechifleptctpn fihetumer. e antﬂS%SlD’érﬁééO‘?Bli’isefé%‘ Y 1987). Carbon-
14- | abelgtbaktites@inhi Q¢ HARASIIREMEH Ve BotBRk Bl MhikbRYbEaRe ploiclith BEpPent aacet i ¢

acid (MX-DTPA) is an exenplary chel ati e f copju i op;of
r adi onucidooijdgatednntibaticanExdpmdyy inede AA%SAI?Q 1%26’% qug;@’l ngl eSm%ay be a

"cl eavabl 8,1 shkeg)s facilitating rel ease of the cytotoxic drug in the cell.
For examl e? abac el adipactize 1SPtﬁRQ§r°beeWHeEiﬁl§é9‘§E$?§Eil§P§Fé for; defestion. Bhot ol abi | e
i nker, dinmethyl ker or disulfide-contain n egrgm ad et al., Cancer
Reséfr ¢ Wfowwemf Iqagigigom {gr &cintistanbic studips. ﬁrﬁci} b& UPHY. The
CONMPOUNG,eOfor Mzsfeaf RY&RBd Iggbngasp ReHRY ymgg@ﬂg%ﬁmq%ﬁr ast)ﬁatgn@zf&ese%cé inmted to,

ADC prepared wth cross-linker reagents S, HBVS, LG SMCC,
MBS, imaging, mri), such as iodine-123 again, iodine-131, indium-111, fluorine-19, carbon-13

nitrogen-15, oxygen-17, gadolinium, manganese or iron.
The radio- or other labels may be incorporated in the conjugate in known ways. For
25  example, the peptide may be biosynthesized or may be synthesized by chemical amino acid

synthesis using suitable amino acid precursors involving, for example, fluorine-19 in place of

99m 123 186 188

hydrogen. Labels such as tc orI’ ™7, .Re ,Re " and In111 can be attached via a

cysteine residue in the peptide. Yttrium-90 can be attached via a lysine residue. The

TIODOGEN method (Fraker et al (1978) Biochem. Biophys. Res. Commun. 80: 49-57 can be
30  used to incorporate iodine-123. "Monoclonal Antibodies in Immunoscintigraphy"

(Chatal, CRC Press 1989) describes other methods in detail.

Conjugates of the antibody and cytotoxic agent may be made using a variety of
bifunctional protein coupling agents such as N-succinimidyl-3-(2-pyridyldithio) propionate
(SPDP), succinimidyl-4-(N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC),

35  iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate

HC1), active esters (such as disuccinimidyl suberate), aldehydes (such as glutaraldehyde), bis-
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MPBH, SBAP, SIA, SIAB, SMCC, SMPB, SMPH, sul fo- EMCS, sulfo- GVBS,

sul f o- KMJS, sul fo-MBS, sul fo-SIAB, sulfo-SMCC, and sul fo-SWPB, and SVSB
(succi ni mvaybe7(092096i nyl sul f one) benzoat e) which are conmecaitakéog/oasas | abl e
(e.g., fromPierce Biotechnology, Inc., Rockford, IL., US. A. See pages
467- 498, ,,2003n2R0ds ARRALS 6R-ARbERBH ﬁea&n&mmg}t@é @igzonﬁfn’?@éfvﬁﬁ\leﬁm of

antibody drug conj ugates In the ant] drug conjugates (ADC) of the

i nvent i dprchanbigrn- dlmgwr(bpwy%thwmde@m odifseeyspatesdsuchpy ©lugruYonoi eti es (D),
€. g. abcﬂﬁrsocéaﬁa%) %@&E-a@t@za‘ﬁulﬂﬂnﬁh@&dn@ﬂsﬁﬁ{ asals- 811?19&)542 A-fhRdedhzéne.i nker (L).
The ADC of Fornul a may be prepared several routes, enploying organic
cheni st rHpr pagpls; @)ﬁ@m llé@h'éﬂt‘ﬁﬂb??@ beaﬁ?ﬁalP ribed oVifetta ot Alhdencski | | ed i n t he
art, si nclRqpdigiodA) CLBaRi4- %619&1 RofRtbe)RABBL 13- glemyﬁleaiylag antibody with a
bi val'ent I'inker réagent, to formAb-L, via a coval ent bond, followed by
reacti ortrwmmweata@neuga%ﬂ\é&DﬁBA>me(cczyplarwb@lﬁw agent forsoringaliphPi i ¢ group of
a drug r}ﬁ(} 1}945&3% ﬂlelanty%hﬁnﬁeéW@ 11026 PRk ef oy B dPcRatablMinRe COvVal ent
bond, fo § reaction"wth e nucl eoph | I c group of an anti body.

Addi t i orfasilitatingreldase pbihe pytelorie dg llAﬂ)@)C%Ur do exeennle erladidtabilolinksp- (L-D) p | The

Ilnker s ry linker
@t . nC%ﬁWﬁQe@%ho@&?oﬂ@ﬁml@? d%nétmlﬁﬁ,kef& aﬁaﬁg@&ﬁnaﬂﬁﬁgﬁm@a y

npone I ' m docapr o el m dopr opanoy "MP'),
vaI |WeC|(Ch%ri ¢tiaheCanesr Researoh'59:124{ %%2) §n94t%ﬂt Al 51@)8(029? laaip‘PFé“S)?d
p-am nObenZyl’ﬂfé¥8ﬁﬁaﬁlH§'$f the R0 n e)&}f AR [bufharé Rotitiled Yd, Wbco)
pentanoate ("SPP"), N Succinim rral ei m domet hy cI ohexane- 1
car boxy | pgpared’ W:Sﬂbt‘;‘('gss'h@lf?ﬂ fﬂ&%@éﬁc@]\’%’ﬁnﬂi&ﬁ S@H&‘@Ck@ﬂ";c% B®benzoat e

(" SI AB" )npRHSB AR REA, §mﬁkﬁuc@0§mpﬁesﬁm ahfo VR shifb-GRmBsasdifoaadusome are
described herein. See also "Nbnonet hi\I/w@? val i ne Oorép‘éo unds_ Capabl e of

Conj ugatsulrMEsL. pgentidB, sulfg-SHACC, ang sultpgiNIBR, ad§VSE; pucginigydy-§; 2004, the

cont gnt SyiRfisuliBhciibndaed) %{cﬁme coRERFRM f&{'a@l@bfa(e g eifr&ﬁ PRER Bl&eélﬁl&logﬁt irety. In
sorme enbodi nent s, acid resjdues. Exenplary

t he
am no acIP%Ia Rockfosd. erﬁﬁaﬁeﬁ?eé’agﬁé‘ﬁﬁdgé(’% %%439@03“311%11{?“68%36 a

t et rapeptt;dtgg\% or a pentapeptide. Exenplary dipeptides include:
valine-citru I i ne (vc or, vaI CI t), al ani nephenyl al ani ne (af or al a-phe).
Exerrplarytrl ehseatignef anfb EUZ oM val i ne-citrul line (glyval- cit) and

gl yci ne- gl yC:jIﬂe@hEMEdd@ﬂnngszu?Jtéé‘(@bY%oft{?@ﬂlﬂ‘)&ltﬁﬁ|ﬁlahﬁﬁddﬁ@eﬁ)m/ﬂ: fh conpri |S|e
an am no aci I NKer conponen ude ose cu nat. ur a y, as we
as Mm% orcoBieHE QopyY Iﬁ?’fﬁ%ﬁ‘%ﬁ@iqgjab‘ﬁ%df? f%?@t %ﬂﬁfﬁ%ﬁ%f‘%ﬁ Pfhal ogs, such
as CIh t_rtunhbdlsz@, tthlﬂ@ln?&t d)l T%gncwﬂmml amlﬁamrpr&peredess@mummd, opti m;czed
In thelr selectivify tor enzymatic cl eava ul a s, for
a6 TR AP CHAY B Sonddiorg A brgetns ED e fire Rk S, 1O

pr ot easeéurt, including: (1) reaction of a nucleophilic group of an antlbody with a bivalent linker

reagent, to form Ab-L, via a covalent bond, followed by reaction with a drug moiety D; and

25  (2) reaction of a nucleophilic group of a drug moiety with a bivalent linker reagent, to form
D-L, via a covalent bond, followed by reaction with the nucleophilic group of an antibody.
Additional methods for preparing ADC are described herein.

Ab—(L-D), |
The linker may be composed of one or more linker components. Exemplary linker
30  components include 6-maleimidocaproyl (“MC”), maleimidopropanoyl (“MP”), valine-
citrulline (“val-cit”), alanine-phenylalanine (“ala-phe”), p-aminobenzyloxycarbonyl (“PAB”),
N-Succinimidyl 4-(2-pyridylthio) pentanoate (“SPP”), N-Succinimidyl 4-(N-
maleimidomethyl) cyclohexane-1 carboxylate (“SMCC”), and N-Succinimidyl (4-iodo-acetyl)
aminobenzoate (“SIAB™). Additional linker components are known in the art and some are

35  described herein. See also “Monomethylvaline Compounds Capable of Conjugation to
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Exenpl ary |inker conmponent structures are shown bel ow (wherein the wavy
line indicates sites of covalent attachnent to ot her conponents of the
ADC) : Addwoizeeralozekenpl ary |i nker conmponents and abbr eviPpatriusaeeionzsbzide
(wherein the antibody (Ab) and linker are depicted, and p is 1 to about

8) : Nucl agphid- s 8EONBSI o33 318, IFRAAIRSS, 12064, UldQondM! o RE ndrdyyl ted to: (i)
N-term nal am ne groups, (1i) side chain am ne groups, e.g. lysine, (iii)

si de chaneerrordtest bygefgigpes in ds eptirety.st ei ne, and (iv) sugar hydroxyl or amino
groups where {f, ' [ L d ] 1.9l ; ydr oxyl
groups are nucP@g%ﬁlﬁoggl%éﬁd&%glﬁ%gﬁ%yo?ﬁlﬁe%%%ga?(r:)ets g%’mEé%@l?‘ nt bonds with
el ect r ophiidd widdimeremponehisikodrde molipeptidesa taipebtide, akarapemidgemt s i ncl udi ng: (i)

actiye e .SU S esters . e . hal of o s and acid

hal i des ;P%%ﬁg‘nge?’“g ' %‘F‘%Bl%%’ %ﬁé@ﬁs i gndb! iR (P8 V&%%léggg%ﬁ?éés; (iii)

al dehy d ehenylkeddninedsf, or elarpbhe)x Hxemplay tripeptdasiimtdidgrghyeis: valiier dimillinegglyt bodi es have
reduct bl LnLel S0alRdlSULLAE R by 1y CXBIG! 06 B0 d08Rs ARIROMI es ey be
made reach e co 'uga%?’on t |?'|'ker reagenfs y treéatnent with a

r educi nguamgpeseid lgilretroanpoiionilin€lddd those tohaueirgolaluralliFzes lwel ps tgionamipe eddre wi | |t hus
form tHeQrell SablYaccl iRy LGRS éixgnaﬁég U, “:%'CSR@E%' %ﬁﬁno’%@ﬁilﬁ&gnal

nucl eophiTic g‘roud>s/ Can HE P REFOUCEDT Tt anti Bodi es rough the reaction
of |1psi mespwicnty c2n berderigiiddiapdl aptemi¢chria thelr seleatiatefor ¥nzymstid dié¢anggeibs aconver si on

of an amj | thiol . React] Ve ] P L, it ced into the
ant | oay Lef it Ot BlamelE Pt bl prlloARRall B L 88420 o
nor e cygiasinmeproeasedues (e. g., preparing nutant antibodies conprising one or
nore non-nati i ne ] i i f@ﬁ. ; ._conj ugat es of
the inventi orﬁ%@@lgg&bcgﬁg%%gb%gqg%%ﬁ I |§(1310t| ngltg%q%{%‘ggggltnlgbody to

i nt r odudedigtes sitesb hovaleot atto¢hatentis othwh¢astponants of dcADWi t h nucl eophi lic
subsj.tuents on the |linker reagent or drug. The sugars of glycosyl ated

anti bodi es may be oxidized, e.g. with periodate oxidizing reagents, to form
al dehyde or ketone groups ich may react with the am ne group of |inker
reagents or drug noi éties, {The resultin im'th Schi ff base groups may form
a stable |inkage, orsmay|be Nj@hoeﬁ\e/g\”bf or ohydride reagents to form
stabl e am ne |inkages. | e enbodi nent, |reaction of the carbohydrate
portion of a glycosyl ated ti body with e her glactose oxi dase or sodium
nmet a- peri odate may yield ca@bonyl (al dehyde and keM§ne) groups in the
protein that can react with appropriate groups on the drug (Hermanson

Bi oconj ugate Techni ques). I n another enbodi nent, proteins containing

Nt erm nal serine or threonine regbdues c react with sodium

nmet a- peri odate, resultinge¢ n proguction an al dehyde in place of the
First amno acid (Geogheg Bi oconj ugate Chem 3:138-146;
US 5362852). Such al dehyd a drug noiety or linker

nucl eophi | e. Li kewi se, nucl eophr\i c groups &n a drug noi ety include, but
are not limted to: amne, thiol,ghydroxyl, hydrazigde, oxine, hydrazine,

t hi osem car bazone, hydrazi ne carboxyl ate, and aryl hydrazi de groups capabl e
of reacting to formcoval ent bonds with el ectrophilic groups on

é‘—EiN/\/'CJ)\ I}l/\/o\/\o/\n/‘%'u

MPEG

Additional exemplary linker components and abbreviations include (wherein the

antibody (Ab) and linker are depicted, and p is 1 to about 8):
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|l i nker noieties and |inker reagents including: (i) active esters such as
NHS esters, HOBt esters, hal oformates, and acid halides; (ii) alkyl and
benzyl havodes/®ou®h as hal oacetam des; (iii) al dehydes, pPketuse@s/0239a3 boxyl ,
and mal ei m de groups. Alternatively, a fusion protein conprising the

anti body and cytotQxi ¢ agent may be nade, e.g., by reconbi nant techni ques

or peptide synhthesi The | engt h of \DNA may conprise respective regions
encodi ng thef{two por iongbglzﬁh_ cgnj ugate either adjacent one another or
separ at egy, Al £4 ifig aYl Tnker peptide which does not destroy the
desired propartfed of flhe donjugate,/ | n yet another enbodinment, the

anti body may be céhjug@te ‘to a "recébtor" (such streptavidin) for
utilization in tunor pre-targeting wherein the antibody-receptor conjugate
is adm nistered to the tient, followed by renpoval of unbound conjugate
fromthe circulation dNing a clearing agent and then administration of a
"I'tgand" (e.g., avidin)l which is conjugated to a cytotoxic agent (e.g., a
radi onucl eotide). AT bOd,( Ab) - MC- MVAE may be prepargg.Qy conjugation of
any of the antibodies provided herein with MC- MVAE as follows. Antibody,

di ssol ved in 500mM sodi um bor at eand 500 mM sodi um chloride at pH 8.0 is
treated with an excess of 100OnM dithiothreitol (DTT). After incubation at
37 0C for m nut es, the er jis Q§chan ed by elution over
Sephadex S n and el ut edPwi t f PBSYWi t I | ™M D{PA.  The thiol /Ab val ue is
checked b 1Qi t r cedhant Nho opecntration fromthe

absor banéeat 0 nm of "the solq{ion and z# he thiol] concentration by
reaction with NB (Al drich, M IHvaukge, ) and de¢term nation of the
absorbance § 412 nm The reduced anti lyody di ssolied in PBS is chilled on
ice. The drug linker reagent, nmaleimd caproyl-nnﬁonethyl auristatin E
(MMAE), i.e. MC-MVAE, dissolved in O is diluted in acetonitrile and

wat er at known concentration, and adgled to the chilled reduced anti body 2H9
in PBS. After about one hour, an esqef mal ei mde | a%ded to quench the
reaction and cap any unreacted anti body thi ol groups. ¥ %%ction mixture
is concentrated by centrifugal ultrafiltration and 2H9- MCMVAE is purified
and desalted by elution through G5 resin in PBS, filtered through 0.2 nm
filters under sterile conditions, and frozen Zﬁ; storage. Anti body- MC- MVAF
may be prepared_ by conjugation of any of t igpodi es provided herein

w th MC- MVA ow ng thg p ogpl @ro edQ or prgparation of Ab- MCMMAE
Ant i body- h@;Liﬁéﬁépﬁ@E s ephr e conj ugat}i on of any of the
anti bodi a® I'0ed Terefn Mit xValNci t - PAB- MMAE /f ol | owi ng t he prot ocol

provi ded foN gneparation ofHAb - %5 Ant i body- val -cit-P AB-MVAF is
prepared by conjugation of any off the'anti bodi es pro¥i ded herein wth
MC- val - ci t - PAB- MVAF follomﬁngkf prot ocol provided for

5 O "NH; MC-val-cit-PAB

Nucleophilic groups on antibodies include, but are not limited to: (i) N-terminal
amine groups, (ii) side chain amine groups, e.g. lysine, (iii) side chain thiol groups, e.g.
cysteine, and (iv) sugar hydroxyl or amino groups where the antibody is glycosylated.

10  Amine, thiol, and hydroxyl groups are nucleophilic and capable of reacting to form covalent
bonds with electrophilic groups on linker moieties and linker reagents including: (i) active
esters such as NHS esters, HOBt esters, haloformates, and acid halides; (i) alkyl and benzyl
halides such as haloacetamides; (iii) aldehydes, ketones, carboxyl, and maleimide groups.
Certain antibodies have reducible interchain disulfides, i.e. cysteine bridges. Antibodies may

15  be made reactive for conjugation with linker reagents by treatment with a reducing agent such

as DTT (dithiothreitol). Each cysteine bridge will thus form, theoretically, two reactive thtol
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preparation of Ab-MC-MMVAE. Anti body-SMCC-DM is prepared by conjugation of
any of the antibodies provided herein with SMCC-DM as follows. Purified
ant i body we 2devior@si zed wi th (Succini mdyl A- (N nmal ei nmipdomaskénglor3993

cycl ohexane- 1- car boxyl ate (SMCC, Pierce Biotechnology, Inc) to introduce

the SNCC;lulcl A?&h?t? Iﬁ@ﬂebﬁ{mhcaé?&ﬁﬂggﬁybe' idrddubRAlifg aﬁ‘tﬁboaﬁs fFQ!u ten SOTM
potassmmphogﬁga mM sodi um chl ori de/_ 2 nM EDTA, pH with 7.5

nol ar  eqghajigh snfzst@l\?B@HfQOZ’@OW (Trauti/rsegend) 1gsuline mc)onvwl%?f ag@apyne ng for 2
hours ungdger, @0 a@tgfgl %%%@fn%&lfc@d mtcheﬁe 51%6&3} Saf‘frﬁgrﬁ@n%@reb filtered

t hrough a Sepha equilibrated wt otassi um phosphat e/
50 nM sd@ilum@hlmspnﬁéﬂo,2hri>ﬁvf<ED‘PAm0Eﬂ-‘F}’66153 feﬁaﬁlt“FStﬁ@éyPI@W{nﬁmﬁlMﬁb fractions are

pool &d apd, GRSV %&det&)%t { ameeogﬁélﬁgaﬁdauamﬁes@hé ted w. th 50mv

potasswmp osphate mM sodi um chl ofide/2 MM E 8 5, to a final
concent r at i onAwibodpdue cargugeiss af thement}oé&'@b’ébo\hﬁpwd‘acei y PRfiSeationiobn of DM

in di ﬁetéﬂyhﬁﬁs&ﬂm dudd WechB g@ﬁﬁa ABeicd, Wity &l JeaRl wmcﬁeﬁuﬁ@gﬁeﬁfuaﬁtw e under

argon 16.5 hour's econju tion reaction mxture is filtered through a
SephadexonGhsliget repgent erairiig il be svaarrpf glycssylated agtikodies wiay he axidizqiRsgat pH 6. 5.

TheDM d&/ﬁ‘tggérﬁdﬁé‘%@%% s gédtsot((ﬂa)m amy@@oae% g%u{a@wﬁch Asy ARAsHhed by the

absorbance at 252 nm a nm Ab- SPP- prepared by conjugation
of aHy othe aiise group bblinkesrepgenisior Sy e asiEh WF%UISPPIW St pse iskoes  Purifi ed

fgt: f,’ff'}’, %}ifgﬂgﬂ%@ﬁ ulaﬁgevurtnﬁ e SddG&and £, w_y@wohgmfdg reaEéH@ @y&r;nmamepent anoat e

i opyri-dyl grfoups. AntT b mg é@ln 44.7 mL
of 50 mVpiog h@@g%mkpwmaﬂ@emfeﬁ@wn(oﬁﬁee 9hyé€9mmnr9§a&b{@8ytd m) and

EDTA ( LijgMay wiat élﬁatfg&ta% bRAREB: dodium Mh BEriddad imkgh &M SrtioRylZaldenlie €t hanol ) .

Af ter |ncubat| on m nut es under argon at anbi ent terrperature t he
react i onandikgion)erqups fethe proteindha gan 15778 e 2BPreRAAIERURS®S tedittnn equi | i br at ed

Wt hy35 adaadid) @&bgﬁg&@l‘ecﬂiﬁ;ﬁ&uw Ihl%gther%mﬂj}ﬂlggl-[ﬁ)roﬁﬁﬁ teaingRNt ai ni ng

fractions were poole assayed gree of ‘modification of the
ant i bodytefging seranepr Hsepning r%fé%lewasé@%m um st BeRPdgepelingdbhout 10 nmol es

of rele cﬁorzoftahlaﬁmsfyde%ﬂ@c@ffwaﬁh ah&ocucidt(t}@@gh\ega&m biash, aﬂg e 35 mM sodi um
citrate buffer to a final concentratlong)f: about 5 ng/nL. DM

(1.7 equﬁ\?&‘l’f@}ﬂa@Chfm - Ky US3828)2hvivneh #ETST S0 Siir'a W U830 v/ v in
the finahokas i nidiedphile) IS then added to the anti body solution. The
reacti on proceeds, at anbi ent tenperature, under aygon foy about 20 hours.
The #eacti on HéeVisagedewhily ggélﬁ‘fqg‘b? Je weishy lﬁgl}’de? i;‘gtafeaﬂof ﬁ‘iﬁ‘n‘?figtf’lﬁ?ﬂne( 5.0 cm X
90. 0 cM thibl, hfddokylEjldidzidey &XinBé hydrhAine} hididhBadhise, by daAhecartbaflatMnllaCl , pH

6.5. The flowrate may b out. 5.0 _nL/m d65 ract 200rrLeach
are col I@X]lhﬁw?‘m ° %‘Eﬁ?&ed’? rﬁ‘éﬁﬂngd‘? f?&“ﬁBY & %’QS vat{ﬁﬁlg‘éfm:g 5’5‘? PPH8dy )

mol ecul elidkRr hoieGesdad Biikdr RAgenByindAss] (i) Agive Bgerabrb nhINHS estat, B3R nm and 280
nm  and EETS?e¥s, Eaeloformates, and acid halides; (ii) alkyl and benzyl halides such as haloacetamides;
25  (iii) aldehydes, ketones, carboxyl, and maleimide groups.

Alternatively, a fusion protein comprising the antibody and cytotoxic agent may be
made, e.g., by recombinant techniques or peptide synthesis. The length of DNA may
comprise respective regions encoding the two portions of the conjugate either adjacent one
another or separated by a region encoding a linker peptide which does not destroy the desired

30  properties of the conjugate.

In yet another embodiment, the antibody may be conjugated to a "receptor” (such
streptavidin) for utilization in tumor pre-targeting wherein the antibody-receptor conjugate is
administered to the patient, followed by removal of unbound conjugate from the circulation
using a clearing agent and then administration of a "ligand" (e.g., avidin) which is conjugated

35  to acytotoxic agent (e.g., a radionucleotide).

Antibody (Ab)-MC-MMAE may be prepared by conjugation of any of the antibodies

provided herein with MC-MMAE as follows. Antibody, dissolved in 500mM sodium borate
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about 2 to 4 DM drug noities per 2H9 anti body. Antibody-BWMPEO-DM is
prepared by conjugation of any of the antibodies provided herein with
BMPEO DMwea=od7alokasés. The anti body is nodified by the biPpsTrmsb@oen2ides r eagent
BMPEO) 4 (Pierce Chemcal), |eaving an unreacted mal ei m do group on the

surface gfi5 é@ﬁl\/ﬁwdluprp&ﬁ'ondyah?% ABYs tRArea4GaIR kkehesd 100mel gdRindéing BM PEO 4 in

a 50% et hanol /water m xture a concentration of 10 mM and addi ng a

t enf ol d (RETxr Afsedraybatiop ah3%%] far beht Vapinwrs thedukfenis prlgngehbpHBihat e
buf f er e%v@?éégﬂ%leﬁbﬁlre%ﬁl%& BiufcR Wi ES wiPRE O TR, e (HiolPABRHIH s ( 10

m cr onol ar allowmng 1t to react for 1 hour to form antibody-1inker

i nter rrecﬁh‘actkéd bydgerpipmche pducedanipdpracentiagor Eomheqbifbaget atEP angefi on
( H Trsap (GOljhidn aEch?HE ﬁﬁ&' @%ceht?atl%g bﬁMa&l&%&%Tl@ﬂd(&dM&H MitedkeaMviiall  buffer.

An approxi mate ar excess di ssol ved in di nethyl acetam de

(DMA)  arftd detdmaination ofide zlpsgrbaweoﬂ?mr@r'ﬂ@dﬁ%ed anibedsthissplveipiBmitle (DVF) nay
al so be RRLBYRY. e @lluggﬁ%ﬁetag%g rSHiCif SRRl Y o R AARRN v fiinzeact i on mi xt ure

is allowed to react ov fore g i"ltration or dialysis into PBS to

renove UNPMAEL ée NMFAMMAR, disolved it DMS%W dSQ‘@@ﬂWPtGWﬁﬂe el Ve aloWis ed t o
renove 89%{1/%9 oﬂcé{'@aaﬁdéﬁetb Rl R0RN SRR fnrplﬁiq A bifdu€6he hour,

2H9- BIVP Derivatives Anti bodies of the invention can be
furtWer awmsdedss efdnaleimidsrs addad teomienchdhearaction pdsen prsEEGSd Aibedy &1t hat are

known i np, Lgﬁ gﬁé re@3n LA 1§’co%¥«§1¥r5t@@tﬁcenﬁﬂué&ﬂ@lt1§ﬁﬂ@@dﬂ%ﬂtZH911\Jf@~ i et i es

sui tabl e erivatization of the anti body are water sol ubl e pol yners.
Non- | i m MMAE ie panfiddesd d¢8am11¥r6h§®tl thspush §85 yeriy ig FBefilipged thipygh @7 &mhot

limted g0 (ajerys tnﬁ@’éoﬂfﬁﬁo Xrgﬂlngﬂg " ra poI ynmers of ethyl ene

egcoI/propy ene glyco oxynet Iulose dextr an, ponV|nyI
al cohol , pol yAtthﬂyMﬁWAEUﬁBbe prGPa}ectLby C@HJuaﬁtm@f ameof theanijboies 6-t r i oxane,

et hy{sen rORb& 16re grgkt) &@f&u%%@meq%xmmﬁaeaﬂﬁpﬁesaradmrofmtmol ymers or

random opo yner extran or “pol'y(n- vinyl ryrrolidone)polyethylene
gl ycol , MMgg+-opyl ene gI ycol horopol ymers, prol ypropyl ene oxi de/ et hyl ene

oxi de co pol yagf3dy-RR}- VQ%&@A@W&@1sHQéﬂéﬁh%y(:@njggatlolgbﬁ’a§@'bpﬂh} pol yvi nyl

al cohol , and mxtures t her eof . yet hyl ene pr opi onal dehyde nay have
advant aga§bediespeayided Bergin wigh MGe"ai @)‘H’f*@ MM&@ 11%11?‘§]m€ H"e\%&t‘éqd ProfidedfSt yner may
be of any.nplesbt Ab-WENMAE. and may be branched or unbranched. The nunber
of polyners attached to the anti body may vary, and if_nore than one

pol y#er s ar e ARty -valiceyP ABINIbAF tsti’ée@%?ljréy semigatienelany ohf ecul es. In

gener al 7@?1%1&Wed%9féfn%nﬂ]§i@evapfﬂt PABWIRIAT fdﬁ@ﬁnéﬂﬂépﬁlﬁédol/@bhaéﬂfoﬂn can be
determ ned baséd on_considerations including, but not limted to, the

parti cul iePapatigp et Ap-MC-MMAHNcti ons of the antibody to be inproved, whether
the anti body ﬁﬁfHonJSMGC PMilis p&p&&ﬂ@ doRjuBatioR®F Wof@%ﬁﬁbdi@‘slpﬁﬁiﬂecondl tions,

etc. Pharmaceutical Fornul ation

herein with SMCC-DM1 as follows. Purlfled antibody is derivatized with (Succinimidyl 4-

25  (N-maleimidomethyl) cyclohexane-1-carboxylate (SMCC, Pierce Biotechnology, Inc) to
introduce the SMCC linker. Specifically, antibody is treated at 20 mg/mL. in 50mM
potassium phosphate/ 50 mM sodium chloride/ 2 mM EDTA, pH 6.5 with 7.5 molar
equivalents of SMCC (20 mM in DMSO, 6.7 mg/mL). After stirring for 2 hours under argon
at ambient temperature, the reaction mixture is filtered through a Sephadex G25 column

30  equilibrated with 50mM potassium phosphate/ 50 mM sodium chloride/ 2 mM EDTA, pH
6.5. Antibody containing fractions are pooled and assayed.

Antibody-SMCC prepared thus is diluted with 5S0mM potassium phosphate/50 mM

sodium chloride/2 mM EDTA, pH 6.5, to a final concentration of about 10 mg/ml, and
reacted with a 10 mM solution of DM1 in dimethylacetamide. The reaction is stirred at

35  ambient temperature under argon 16.5 hours. The conjugation reaction mixture is filtered

through a Sephadex G25 gel filtration column (1.5 x 4.9 cm) with 1 x PBS at pH 6.5. The

52



Therapeutic fornul ati ons conprising an anti body of the invention are
prepared for storage by m xing the anti body having the desired degree of
purity wwb 20@tdozeal physi ol ogically acceptabl e carri er eCTANCI0BI02IWS OF
stabilizers {Rem ngton's Pharmaceutical Sciences 16th edition, GCsol, A Ed.
(1980) ) pMDatdB%o i{ﬁ’i’f)%&pr@t @@Vﬁﬁ&'ﬁe SRt 103 8s méA@BAbLY ih%%gso%an&ta!i‘%?. dri ed
formul ati ons. "Accept abl arriers, excipients, or stabilizers are nontoxic
to reci ﬁﬁ’e’fﬁ’f‘sﬁt&&oﬁnhe dosages and concentrati ons enpl oyed, and include
buffers such @ﬁsﬁ‘ﬁﬁﬁhégﬁga w&hﬁlgatmn%tfh@ T AR LR P ovd ABlef aci ds;

antioxidants includin | c aci d and net hionine; preservatives (such as

oct adec ity FREIML befvilyws a}?ﬂ?ﬁﬁﬁ anberly i§idpanatizedoxisnisresiimidvkh(%or i de:
benzal k‘ﬁ?h&&‘ﬂhfd?ﬂ)éﬂfahgag tot}&%ﬁwmmdéyh&sh 1Rubd] %tﬁ%ﬂ@b@ 0 mét y lngﬂﬁL)*iﬁ nzyl

ns such as ne or prop y par aben; cat echol

al cohol ara
resor ci A8{7: m])elyﬁ: nhagtastivm Bhosphdie '@Hf@F <PHa¢ré) W@F@E&N*)Cl( GmMYerECcul ar wei ght
(less t *mm@mm) qureafgé Lt %§%> (ﬁ@lrﬁfd?ﬁréﬁﬁ@ﬁélts ﬂrﬁﬁL@ﬁlancﬁ}l CAkeRS serum

al bum n, gelatin, I nmrunogl obul i ns; “hydrophilic polyners such as
pol yvi nymoppatmf@rd&@n@nutmmder 2aRAnchs BT tRBpeEAtYe; th@rea@omrra#pwes g% spar agi ne,

hi sti di RercARGhENNNE, hgaexlc;@%'ceﬁlmnryaﬂméﬁsewws@w sBliSACHRR, i198fm and ot her
car bohydrates 1 ncl uclp gl'ucose, mannose, or dextrins; chelating agents

such%as NeOFAR mM BRFA. émh@dasorswrlg;&écuowww penled andrstapese The degeanft of -

sal t - fOrnﬁgdﬁgzaﬁWtﬁeranhg&ﬁf1§&l=ﬁé}nﬁ§d§9@ésbﬁﬂed'3§5v@| conpl exes (e.g., Znprotein
conpl exes); and/or non-ionic surfactants such as TWEEN(tm), PLURONI CS(tm)

or pol yet hyl ehibgyySRH-PY @byt 10 imeles of relppspblecrthiopyridipe gragpshis §dutednt ai n nor e
than onedGhs ¥y gﬁmﬁmmﬁﬁu& E BRAI DI 65110 b BRaIRBRLh G4t or Ll fé‘t' on bei ng

treated, prefera those w th conpl'enentary activities that do not
adver se In}gllaLf &Ml @a?cdquxyalh@s, 17 Suestteshwl 3dtmMedimathplacatdanidd (DM Ay Fo gftini n

ntl's n attllxe%a'l R:a&[BB 'ﬂﬁ%tﬁreé‘{g Qﬂenaadgede[{) fth%%ﬁﬂé)%y S(gi{ltl(;ﬂh &l Peraptfcﬁleprééaéﬁ ng ed. The

active |ngred| en SO be en n m crocapsul e ‘prepared, for
exanpl e anibspnt:taavemwatundw argooHen alrg’@§0dmulbyThermwtbamlaadeil)9m y henhporgk i i on, for

exanpl e’S3ﬁ(¥gél it Péﬂnﬁﬁ? k3. 3L ASD09c @'ﬁu d‘i&&&é’&ﬁﬂﬁh‘é BN ium

pol y- (e m cr ocap su res ective In CO||OI dal drug
del i ver ylt@%ﬂé‘l‘mMN@ﬁl Efiéﬁpﬂ“ée ﬂ1>W p@smmelse abab‘b’iﬁﬂnh/m@ﬁd)%ﬁwle@s

m croe ggm 0 Soa %Féocoﬁ@é% | Ghefupng oﬁﬁﬂﬁ@ﬁgm@aﬁe&{nkwpemm&;nvl si ons. Such

t echni ques are sc osed in Rem ngton's Pharmaceutical Sciences 16th
edi tZ0on maisgle (PAis degermingdRoeasies ﬂl@ﬁbmwbamqe@h%ﬂréng@%@@m fnsrmgsibey i vo

adm ni st.f a3k bR 4 Wbt e kiRt bdromo Riibals readily acconplished by filtration
through sterile filtration nenbranes.  Sustai ned-rel ease preparations may be

prepared. SuiAmiPY- Wgﬁﬁrwl &F Preppseddiyireinedtion sbanyral fiereatibasics pravidedde

sen per FRRAR Gl BMPEOASM s RAblvE TAhARRDH modlBEYBERS bis Akickhiabng t he
i mmunogl obul in of the invention, which matrices are in the form of shaped

arti cl egeagentBMEEOHE) iergsy Chepiqade lepang & unpsegiss raleimpifo gioup a7 e QUHASE ease
Mat rjsCeSf iHaGh&slAly. This may be accomplished by dissolving BM(PEO)4 in a 50% ethanol/water

mixture to a concentration of 10 mM and adding a tenfold molar excess to a solution
containing antibody in phosphate buffered saline at a concentration of approximately 1.6
mg/ml (10 micromolar) and allowing it to react for 1 hour to form antibody-linker
intermediate, 2H9-BMPEQ. Excess BM(PEO)4 is removed by gel filtration (HiTrap column,

30  Pharmacia) in 30 mM citrate, pH 6 with 150 mM NaCl buffer. An approximate 10 fold molar
excess DM1 is dissolved in dimethyl acetamide (DMA) and added to the 2H9-BMPEO
intermediate. Dimethyl formamide (DMF) may also be employed to dissolve the drug moiety
reagent. The reaction mixture is allowed to react overnight before gel filtration or dialysis
into PBS to remove unreacted DM1. Gel filtration on S200 columns in PBS was used to

35  remove high molecular weight aggregates and furnish purified 2H9-BMPEO-DM1.
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pol yesters, hydrogels (for exanple, poly(2-hydroxyethyl-nethacrylate), or
pol y(vi nyl al cohol )), polylactides (U S. Pat. No. 3,773,919), copol yners of
L- gl ut amwoacero20vd g et hyl - L- gl ut anat e, non-degr adabl e Perlusb@am®2399ny |
acetate, degradable lactic acidglycolic acid copolyners such as the LUPRON

DEPOT(t 'J?ntzé&%h)’e?z%t@ef m cr ospheres conposed of lactic acid-glycolic acid
copol ynmer an euprofi de acetate), and poly-D-(-)-3- hydroxybutyric acid.

Wi I e pol ynerpﬁm%y&& $h }'lt’]EYI 161\8n Bk Aithe R 6difddRo @Rflaih agditidhanci d- gl ycol i ¢ acid
enabl e rel ease o ecu for over 100 days, certain hydrogels rel ease

pr ot ei ngofpteinprsPREmoiptierihah ale kaein inrart sof sapgdypveilale-i BeBRogl obul i ns remai n

I n the Ra¥atRhe fe ln{?)%wg Slible Foli]@é/nm%tlgﬁaﬁhgﬁtﬁlb%y ﬁg%ﬁﬂﬁﬂ&l@-s a result of
exposure to noi sture 37C, resul t']ﬂglp' n a | oss ‘of biol ogl cal activity and

possishl @Obmﬁgé@nrlmtlmﬁﬁgbﬁP%WQtV solpple pekyBrersdRaiudecyit 8 ne fevi sed for
stabil i Zp%gi ﬁ&geﬁif%g gbph?ﬁ]e&%‘f« l:n%efgwda {;}gyﬁ&e bl exanple, if the

aggr egat’i overed be i nternol ecular. S-S bond formati on
t hrough Om’bp@dn%hﬂlqeilt!ﬂesq, d@mwalyg@yl a;l,ctoaah polyvinyl grrolidens @0lclhpeved by

modi fyi ngo,3thd, E&xrgffly:«l 6Hatly! aﬁyleﬁeyrﬁmb LR gk JOE)QL%@P b@l&&mﬁéﬁcws Qb

control l'ing noisturé content, usz@g appropriate additives devel opi ng
speC| f i chopopglymers ﬁmanfilom eaprlyests) janh dextrarer Bﬂlﬁ’(@fﬁtnb’b@whé‘?neiﬂ?b’eihﬁl%ﬁt i on may

* kiagk@peut i ¢ net hods.
Ant| odlgle};s'l'o%)k%ﬁgig i nve t0|1 gﬂ“‘%ﬂgﬁﬁ&f& 51)61Y\5f0‘b9le§é‘&1&é?etwm4ﬁo

useéd as an antagoni st to rtially or
fully blpsbknersheolgpeeihyiated aplyply e ,abtcaerm goly vy} plephpl, aag njytygs E‘ﬁ’@f’%r in vivo.

Mor eove rPol)%Ehyleﬁélgl?rccﬁ 9%1&51&1{}@3 ARy hhedivsia s 15 Hﬁnﬁfﬁ&ﬁmgl ®Bisien neutral i ze
antigen activit rom ot her sSpecies. Accor %l ant i bOdI es of t he

i nventi mtﬁbdléhmb’éatfﬁsgbe PRAyergyibe Oﬁalgﬁ’é‘&?eﬂliaéwéﬁf‘ gehmacheairmched® g in a

cel | culd¥f-8cHe@NTR Minft@r SR 1ARE Ai8hed t&h@%ﬂd}sﬁ@j @69, Sn®fF ridie GEMEr
manmmal i an subj ects having the antigen with which an anti ba(ily of the .

i nvelt i ome pplymers pesatached dhey cap by thp s9ccs diffsb BRlecigs B seteraldlhonol gus and

rhesus, Iﬁhﬂel%d)&w?@bf pdlym&@&e@féaq@lmammaa’hb%rafetehﬁﬂyd lﬁbfsed(hﬁ i nvention can
be usedfor i nhi bi'ting antlbgen activities co t he, anti body with

nt act
the ant isgByidagions wlgding,fof gt imifed foythe Parflgul?rri’ﬁ‘?pﬁf“teéar 1!‘1{"?‘[108?1%“ frbodi ment, the

antigen dnﬁb@yh&ﬂaaﬁhp%eaabﬁuuapdhe&uibedy ddivane valrpe diedami the@pPy amtlet body of the
invention can be used in a method for inhibiting an antigen in a subject

suf f eri i§ipedsionditienssdf-der in which the antigen activity is detrinental,
conprising adm nistering to the subject an anti body of the invention such

t hat thePanti en ti vilt. in the subject is inhibited. In one enbodi nent,

t he %%ué@#%%ﬁ%i@%&%%é@% ein nol ecul e and the subject is a human subject.
Al ternatively, thes t. can be n wth

whi ch an antl%&? ‘%ﬁc é”l‘tlr%secn anI |n tl O(gtcf%lmf ‘%ﬁ%‘npﬁ%%rgﬁﬁg& %fect can be
a mamal stci»rﬁgecby\minxmg thehaumw ihgmrg masestredadﬁgrq@tmf patity eakh Eptigpal by

ggtml Bg;;ﬁhg%ﬁ? ﬁu:eﬁ yna\?cee ai% Oencagi%g % 1pl?e¥1ts%)1( %ﬁﬁ?&r@@eﬁ?ﬁng% 's%&z}n%ghntc&lans gene). An

Sciences 16th edition, Osol, A. Ed. ( 1980)) in the form of aqueous solutions, lyophilized or

25  other dried formulations. Acceptable carriers, excipients, or stabilizers are nontoxic to
recipients at the dosages and concentrations employed, and include buffers such as phosphate,
citrate, histidine and other organic acids; antioxidants including ascorbic acid and methionine;
preservatives (such as octadecyldimethylbenzyl ammonium chloride; hexamethonium
chloride; benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl alcohol;

30  alkyl parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-
pentanol; and m-cresol); low molecular weight (less than about 10 residues) polypeptides;
proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic polymers such as
polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, histidine, arginine,
or lysine; monosaccharides, disaccharides, and other carbohydrates including glucose,

35  mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol,
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adm nistered to a human subject for therapeutic purposes. Mreover, an
anti body of the invention can be adm nistered to a non-human nmammal

expr essi nyoano7aneivgen with whi ch the anti body cross-rea®C3/Use00g/0239a3
prinmate, pig or nouse) for veterinary purposes or as an ani mal nodel of
human di3Gase-or RS ALR% RS cb@diEbns sS4 st BhetTRIGHRXERY. g PgnLisef ul for
evaluating the therapeutic é&fficacy of antibodies of the invention (e.g.,

t est i ng podteid osiapess)y adl/drinoe-iaiusngactanst sughdasi INYBEN At FIJARONIER Miopdi es of t he
i nventiqn n,.be .us treat, inhibit, delay progression of,
preventﬁﬁg%% h?%%ﬂ%ﬁgﬁ%ﬁ‘of, aneliorate, or prevent diseases, disorders or
conditions a i at i th a r L fvity of type |
interferons/?@%ﬁ@yyﬁﬁ%%l%p?ng gﬁga%%§¥@éﬁﬁ?%gﬂ%%ﬂgégﬁgﬁﬁ%%%ﬁy, aut oi nmune
and ot hemrcdssanufvothe phdicdarsindicktios beingireated, pefprably those With ehpligmentarybody of t he
i nventian.i. ific.to | F Ak, T &b tV by bl ocki ng
or int erafté‘Fl?l%sgﬁgmﬁ{) HOttaﬁ\éerieliygaaﬁg-%? %Pceptr 'o%géoge?glc%%:%}‘éri&gﬁan@ﬁré\;s}aﬁént he | FNAR2,

t her eby domhinbiidni ingmoines thatrareefsotivgiferghespugread infpadédnay and ot her associ at ed
mol ecul ar or cellular events. The invention also features receptor-specific
ant i bodi es whlhehctiie img¢diantsoraysdsoibe pnimppsddn migrenapsyiyl prepasads foapxampls event )

| i gand ki _ndj . fani fi -Eigﬁ ShfnWol & LEGEPt Or activation,
therebyquﬁ%%g?Pﬁg£%%§@§%%giﬂggggﬁ aiﬁ%%h{gmhorng y be initiated by the

| i gared Hiyddixpgethylcatlglosadrzeletiboikirepapiute, and polytrethdoewpadaiedenistosgsilsi ng an
anti body ' : i biis GHRRImAS 1RLRAL, SRR to the patient.
I n sonelgﬁﬁgggﬁgﬁﬁggﬁ%%gmg#%§%§%§%%ﬁaate aH%fo antfgen to which it is
bound i sthigroeplicres.aninbingleidnd patotpartistes knd napenapujenprilthmpdieerats o tSH@T apeutic
ef fi Cacytetgllhi L&ear Q&fﬁmeyzﬁgg‘o%’slp?lam&utﬁa Seldfices 368 BditiGR ld_sof:, A phich i t

bi nds. I'n one enbodi nent, t cytotoxic agent targets or interferes with
nucleic @28® in the target cell. Exanples of such cytotoxic agents include
any of the chenot herapeutic %3enps noted herein {(such as _a maytansinoid or
a caldi cheani cPheyformalatiguesi to e vied &orirs rapenmighation ppg op Herileadisst ealipna
endonucla%@&ﬁpns&fatﬂyl?ﬁt%%ﬁﬂ@éughrg@me@m%tm BRmbAfksbe used either alone or in

conbination wth Other conpositions in a therapy. For instance, an anti body
of the inventdRRindBYeIdISe $OpARidhd oSl RIRshatl! BuidbREeReplanifisiedyed- and/ or

adj uvant/t herapeuti c_agents (e.g., Ssteroi ds)l_. F%r iF,sta ce, an antibody of
t he invefﬁ]lef‘%rﬁ’ferﬁﬁ‘?“%’é“&?gﬂﬁﬁwé‘ﬁer 1hlp mpricgs of sqliflydinrhe GPYYRRE or anti septic
ihn at req’éhtmﬁﬂl (RCIHDHER flogleblﬂitn oif&eﬁﬂv@?ldnﬂ@hi&ﬂﬁatﬁgestafkﬁn die_se@sensslhd@_ﬂcri bed
erein, including inflammatory, _autoi ne._and ot her .i nmru ogi ca

di s oHHertcias, & BT TEroTREHS JPRmDi P ot GRS TATRS® PG ned

admi ni stgohfekioR, KyshBEe (bh&ainple, fily(PByEoagepL Sethiceylit)cduded i n the same or
separate faornul ati i

RS A DI TR R,
fol | owi ngd yaghi-Nighitdn@kd, abh-@fgrddiigte adlyleclingll Bexa) Yegidablo&icliphs- An ant i body
of the invention (and adjunct therapeutic agent) can be adm nistered by
glycolic acid copolymers such as the LUPRON DEPOT™ (injectable microspheres composed
25  of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-D-(-)-3-
hydroxybutyric acid. While polymers such as ethylene-vinyl acetate and lactic acid-glycolic
acid enable release of molecules for over 100 days, certain hydrogels release proteins for
shorter time periods. When encapsulated immunoglobulins remain in the body for a long
time, they may denature or aggregate as a result of exposure to moisture at 37°C, resulting in
30  aloss of biological activity and possible changes in immunogenicity. Rational strategies can
be devised for stabilization depending on the mechanism involved. For example, if the
aggregation mechanism is discovered to be intermolecular S-S bond formation through thio-
disulfide interchange, stabilization may be achieved by modifying sulfhydryl residues,
lyophilizing from acidic solutions, controlling moisture content, using appropriate additives,

35  and developing specific polymer matrix compositions.
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any suitable neans, including parenteral, subcutaneous, intraperitoneal,

i ntrapul nonary, and intranasal, and, if desired for |ocal treatnent,

i ntral esiwoabo7adedoni st rati on. Parenteral infusions inclede/tusatocamessul ar,
intravenous, intraarterial, intraperitoneal, or subcutaneous

adm ni st{,atl on. In addition, the antibody is suitably adm nistered by pul se
i nfusi on——%artl cularly with declining doses of the antibody. Dosing can be
by any suitabje Gilsb P Stor S P LS M S ¥
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part |5cuI®med>f sheranhﬁmdiaebﬁtge nvedibedin nebtelipantigendctivitnfeorratbenseedy. t r eat ed, the
clinical I [ SBecBfacd R sor der,

the sit e Cg%%tl)f - Get b)?dlg? htftlﬁe mgen\{lm?% bﬁgg‘%&?ﬂ&%ng{g bg m%n? t r(z:at‘{]tgnﬁdé the

schedul i mg cell culthnd a@n&tmngtth@mtlgandl hutriae subjegtston msotlllm owmnebarssbiees|

practltlone Q Lili¥pdnoterul at ed wi t h
one or gi‘gé’ﬁ‘? %en Wl lg?/y aﬁg‘g t% %thggg\?g}nb% C%OSS I%E%%?%a > 81 sof der i n
questi onbabEFdsxenmfrﬁcsett cynema]gowmi rlgfsuss piglor mobse)- hgm@@@@@?@hd@a@ﬁoﬁme anmount
of antibodies of the.inyel Rvi kicORsibdab &y pe of

di soﬂ)der fgtb I?r%arrlltbeus 35 ﬁlﬁh%? %)nrésc ¢ 1 J'Tsse ofe ' gsé are

gener al | e aﬁt@n suwhtﬁaearslgaeammwlb@m@ Imomera‘mﬁfmﬂétth%ilgﬁﬂ 1y %)]%H% as

descri bed perel orabout from1l to 99% of the dosages described herein, or

in any d sgbnem(él%&llaby any route that is enpirically/clinically determ ned to

be appropriatg . For, g&{}ﬁ?&faﬁvaﬁmdd%fﬁélévérﬁﬁhmelﬁédﬂla%%afort he appropriate

dosage of an ant'r bo Invention (when used alone or in conbination
wi t h ot himhibitipent sntgmhl aesybictieninring ffamﬁlﬁoédea@éml%thwqtllgerﬂ@ﬁéw&on the type

of dj |5 €238t V\ﬁ chiphdt Qdmlh*at%gﬂg’ﬁ%e%bﬁafah had¥dy SMig: i5RYE6H duvh Bdheour se” of

the | sease, e ant | I's adm ni stered for preventive, or
t her apeuantlgelp%ﬂtlpmis@sf,m sybiesti lwblbtt% AmpRe, entbrdingsak the Aptissn lflalhr‘lff’é%PmP?f%t ory and

res ponseg;%%c&l@%ndatﬂé é % 1s a ﬁlﬂﬁlantsh%eéi' ﬁft&ﬁ&ﬂv@@ t@é sdb'j@t ahbendiamghaphysi ci an.
(6] a

The anti IS sult adm ni stered to the ient_at one tinme or over a

series o¢XPlr¢Sela$ the gatigen Bétbé“rl?dihﬁg agipodshef ﬂf‘%/lﬁée“&ﬂlﬂblg‘égv eSlk sy tepe g sease,

about 1 E%é}éégca!h%e 3 PhaMak Gitd Which thQaﬂt@Bﬁ Kéﬂ‘bémd’@ﬂ&ed(@é g.aby adagdyratiam be an
initial cahdi date dosage for adm nistratiqn to O%ESSF‘B?em whet her, for

exanpd e, offje antigener hysraressionaf gt BUge TR Dat SR> VPP s

i nfusi OnaanﬂﬁteEédl% 5ﬁ&mgﬁhtjyct@&&ﬁe@@eﬁﬁmtpown%rédvmmamclybf thg/ kg to 100
ng/ kg or nore, depend mg on the factors nenti oned above. tgﬁ’ 1c§ eat ed

admi ni st MYERLoR §afb‘i’ﬁé\d“%1é @edhio agrydugpn V’%‘H’@%Ire’(prﬁgﬁ’@ﬁﬂ PREeR Y ¥di ti on,

t he trealm@oly WodilreacBape! @-{:)Illﬁﬂatb %@&Sﬁ(ﬁw)w veRRtihdry purpk@ss sred asappalessi on of

di sease symptons occurs._One, exerrpl a osa f the ant dy would be in
the rangBofelohhumpm tisepseoBsggdity 0%?}1%11"8/“??3 Is?ﬁﬁgeusghlg%)or nore doses of

aboubs 0. eviakiflg the (HIrmER efffka@f@/aﬁtgaoﬂfes bfinkantibo (e. @mgstmg)asﬂ:do%m ad t her eof)
ey be aggl]e Qz)usrgeeé\ ro%‘ gdr}ng1séaQ1%n)p aAntl%Qches o%LL% QHV(ggt?o%scanngé/ usec? to treat, inhibit,

delay progression of, prevent/delay recurrence of, ameliorate, or prevent diseases, disorders or

conditions associated with abnormal expression and/or activity of type I interferons/IFNAR2,

including but not limited to inflammatory, autoimmune and other immunologic disorders.

30 Tn one aspect, a blocking antibody of the invention is specific to IFNAR2, and
inhibits IFNAR? activity by blocking or interfering with the ligand-receptor interaction
involving the IFNAR2, thereby inhibiting the corresponding signal pathway and other
associated molecular or cellular events. The invention also features receptor-specific
antibodies which do not necessarily prevent (or only partially prevent) ligand binding, but

35  significantly interfere with receptor activation, thereby inhibiting any responses that would

normally be initiated by the ligand binding.
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adm nistered intermttently, e.g. every week or every three weeks {e.g.
such that the patient receives fromabout two to about twenty, or e.g.
about si xwdaseaoefet he anti body). An initial higher |oascmgisdase23%sl | owed
by one or nore |ower doses may be adm nistered. An exenplary dosing reginen
by 5 ookl y neicer el t oot RGeS IR a i ARRKY D, ever
oth¢{ dogh%&cﬁ@gﬁnngmthn?nhékm@é@ﬂbpm?héIpﬁ@g¢@@§dwﬁmﬁwmg the;apy is eésily
noni t or e conventi onal . hgi §&ﬁ¥ I f nefacture In
anot her a%%%%?x% a@ﬁg9pﬁyg%$ﬁgﬁéﬁgﬁ§%?ﬂﬂ% eo éﬁ%@%?&%?ﬁ?gggﬁggggning
(rjrat eri al is intsefad thérapeutiheffitac af tre mumunorenjuateiio killingdiiegargeficaly ipodhieh ibf t he

i sorders_described above is i } -af . e conprises
a cort ai At e TbaBRRNE e Syl SO o BldrleRee 318 mBBE R P
cont ai neargeSuilt Ekdmepleoraihngtogoxicragéniiasludegny ektephemotlistapeytie ggenis al s,
Such a5 MR Ch S LR B e BhRD. Lrh Bl o &2 Toh T 5 by
itself ofibonhelense oniDNAGndetublezsnot her conposition effective for treating,
preventing and/ or diagnosing the condition and nmay have a sterile access
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vi al _ having a..st o | eE&8ak] - QU bl Y | QDdREE . A
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second C%ﬁ%ﬁlﬂ@% %tgﬂnﬁ’un? gﬂa)ﬂﬁértiﬁlﬂﬂnﬁ%aﬂi@(ﬁgerg.r@{cﬁ bobiNduRRRApest he
conposi tion conprises a further cytotoxic or otherw se therapeutic agent.
The & t i ndted dbveranlufermbined adminksiraticaivbete e fvo efmempasPivEpsetdihy furt her
conmpri séya saaﬁ&&%gl%rét@ﬁ fiatidhd), G deard Rihinistfioh ATMARK th@WRinfirdéiraBen Used to
treat a particular conditionr. Alternatively, or additionally, the article
of manuf efctheiamsibpdsyofithe inveatior eAmerEus arier (o apdpifolloying Rimaystadm Lititer

conpri si E@urﬁtﬁ%f)ﬁgxctﬁé%\%;@sal | yaccept abl e buffer, such as bacteriostatic
water for injection (BWI), phosphate-buffered saline, R nger's solution

and dextrose aQl:HEddaf of tht if¥BMioh WnkiRGundt ﬂféfd?&ﬁic@tgéi@rcaﬁ% gintigibtsred®$i r abl e
froma comercial and user standpoint, includin ffers, diluents,

X : . other b
filteds, apyeurameandndytngRientera bGP lﬂﬁapag “eé’Eé‘H’BP Lo net hods
Zzg g 0 npﬁl?ﬂaﬁdsgnﬁlgpiff d&s}il&ti fo Y(%Qlttfe_ﬁﬂmenﬂ, IntrbfSsibid RIrsihie@aioh Ratenead] indussonot her
odi ments may be practiced, given the general descrijption provided above.
EXAVPLE mmn%@uﬁm,mss’g%ﬁ%‘ﬁf B Cant! HORTLEDSo | ENARR Ant i bodi o5
t 0 | FNARR MR IRatRN &1 /ldeldn aEs aftbbd/ ik Ji@bly desisidkeidbyipalstmfiida, 2003-
particularly with declining doses of the antibody. Dosing can be by any suitable route, e.g. by

p—
=

25  injections, such as intravenous or subcutaneous injections, depending in part on whether the

administration is brief or chronic.

The antibody composition of the invention would be formulated, dosed, and
administered in a fashion consistent with good medical practice. Factors for consideration in
this context include the particular disorder being treated, the particular mammal being treated,

30 the clinical condition of the individual patient, the cause of the disorder, the site of delivery of
the agent, the method of administration, the scheduling of administration, and other factors
known to medical practitioners. The antibody need not be, but is optionally formulated with
one or more agents currently used to prevent or treat the disorder in question. The effective
amount of such other agents depends on the amount of antibodies of the invention present in

35  the formulation, the type of disorder or treatment, and other factors discussed above. These

are generally used in the same dosages and with administration routes as described herein, or
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0018174, published January 23, 2003. Determ nation of the affinities of mbs
Bi osensor CMb chips (Biacore cat# BR-1000-14; Neuchatel, Switzerland) were
used for wbeodiaciong affinity assay on a Biacore 3000 i RETrus®6tn23993

| mobi | i zation of the human interferon antibody receptor 2 (I FNAR2) ECD

protein fy ( ) onto the
chi p was gg‘%gm}}gl %@9%&2‘ t‘fd‘%%?%%ﬁ%%&:‘%%t%“g@% ga%gu#l&e"%ﬁnﬁe @aﬁdl es to

t he recemﬁtwﬂd@él/ellmdaay deteverired us bajappeopaaial ytes i n the assay. Each anti body
ranged from500 nMto 0.69 nMin a series of 1/3 serial dilutions in PBS

pl us 0. 05% Twekon e EravpntioTloetrértmetit afdisrase, the apprapria@7deagaiof n @tiB@dynifnut e

di ssoci at t Bet each
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si mul tan (

assayapgg?ﬁn%e%ﬁt}sféégégggl S ?&he #ﬂggﬁ% {&Tﬁg\% %g"q rp% ‘%{;’8 Aﬁ‘ér %euher formed to
measur e |mt17@5¢8em9ﬂ0mhhr@matdie pattent's\olinighl bastdry gnd rgspandg tathie Iantﬁbpdy;fand/ﬂlel ous

ant i bodi | 7 IS e ve to ECW (e.g.,
W s cel 1Al PLE Achdife sy b ooy ket AR BRA A MR T 51
(EFN) i s ope timent ovdua benigs efiteainreatsh Bepandingion ItheEﬂ@Mpd Betvemty@lf tls daczse,pr ot ect ed

f il J.ecept or

a;l? |mbgd| eg%alﬁégtgqggfggﬁg&e %@%@?@nﬁ% afa%ﬁ Bé(dd Cé%&%m CJt er on into

t he ti ssuesagafaradiainistehigantte thieipaaant.ovhether, Foriexampld, bannmrtmdy@ebpamt@ul d b?

det mlas i , | o]

't or  er aam AR k) SRR AR Gletfod MANGE H N BB L b 0

pr epar at iloyekefto d0Q we/kE bt mete, dm?bllﬁm qfthe faytorgin@rfidred lamyleaﬁmsrez(eht@dran)

FI BROBLAG ML A Oj}{gé\ll 0 cont a| ns
non- esseﬁgl al gﬁ%%égfve@g%g o 1&6@%%9 tlc?f %@‘B@‘?%ﬁeémg{]d&? 00

Na biléar m@bobefmmeétuaul ac@istredseepmms@:@Sylse(awesatnptomwwat@m 100 m 10 mvl
HEPES 10 eﬁén&ﬁ% Rend grklb&dyr\/véﬁé 6P DGR rbh ﬁhutmh%(x@t%ﬁém (high glu)

900 M 10% 100 Sodi um bi car bonate 53 g7 59
10mg/kg. hus one or more doses of about 0.5mg/kg, 2.0mg/kg, 4.0mg/kg or 10mg/kg (or

any combination thereof) may be administered to the patient. Such doses may be

administered intermittently, e.g. every week or every three weeks (e.g. such that the patient

20  receives from about two to about twenty, or e.g. about six doses of the antibody). An initial
higher loading dose, followed by one or more lower doses may be administered. An
exemplary dosing regimen comprises administering an initial loading dose of about 4 mg/kg,
followed by a weekly maintenance dose of about 2 mg/kg of the antibody. However, other
dosage regimens may be useful. The progress of this therapy is easily monitored by

25  conventional techniques and assays.

Articles of Manufacture

In another aspect of the invention, an article of manufacture containing materials useful for
the treatment, prevention and/or diagnosis of the disorders described above is provided. The
article of manufacture comprises a container and a label or package insert on or associated with the

30  container. Suitable containers include, for example, bottles, vials, syringes, etc. The containers
may be formed from a variety of materials such as glass or plastic. The container holds
a composition which is by itself or when combined with another composition effective for treating,
preventing and/or diagnosing the condition and may have a sterile access port (for example the
container may be an intravenous solution bag or a vial having a stopper pierceable by a

35  hypodermic injection needle). At least one active agent in the composition is an antibody of the
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4 ™MMHEPES 4 M (IM 40 mML-glutanmine 20 m (200 n\
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: y. : utions o (eit roduced. i n- house
at GehentaspRisesjafprtheg pytpgrie ﬁé%tB%IWfSF yﬁ#@%&“@ﬁ?@&%ﬁ%@%ﬁ ONBFRUIE LR P BS o g
| ukocyt embcRlRh 6F (eSSl compi SpachlRhhnseit idRliey oy © per f o e
with or without neutralizing anti bod| es,. 100 of each %I I ué added

to each GRBIPPSIFIONSEaIPe spchigltregish RATEPIET pngitioar. v@feénquw@x riag % 5%
C2 for J8nafrabure?RY fBrthet corfih?ive balsEcol@(oR ta@IpEdnddiRs c&lﬁpﬁsﬂfgfhvﬁlaﬁﬁdaﬁmﬂlyé +/ -

| FNAR2 Ab dilutions as indicated in the data s&&%aﬁ% oda medi a
was addetFoeriabieubiersagh a basterioptatiyatst fopinjegliqn (B {“Psg’ at k‘t@eﬁ S@ﬁ’f‘%r

vel | gg V\anger% Rl fiNG8 deMbobdIsdRMon V it inke§ furlhkOfhchitle SdVEY kb als dedi@Bletrond | naI

vol ume in Bioassay Medium W SH cel = 1MJ _For .each gl ate

requi ri nycARIpsieial 2he gseripRppint. mdi“dﬂﬁg)"tl?ﬁg‘r‘ﬁgrf lﬁlﬂ'd‘?“f:suflgﬂs PPrdies) and 1y s
bi oassay nedia 3. Cells are again incubated at 37C, 5% CO2 for 18-24 hours
(in an incubator dedicated

The following are examples of the methods and compositions of the invention. Itis
understood that various other embodiments may be practiced, given the general description

15  provided above.

EXAMPLE
MATERIALS AND METHODS
Generation of antibodies to IFNAR2
20 Antibodies to IFINAR?2 were generated essentially as described in US Pub. 2003-

0018174, published January 23, 2003.

Determination of the affinities of mAbs
Biosensor CM3 chips (Biacore cat# BR-1000-14; Neuchatel, Switzerland) were used
25  for the binding affinity assay on a Biacore 3000 instrument. Immobilization of the human
interferon antibody receptor 2 (IFNAR2) ECD protein fused to an IgG1
(IFNAR2.ECD.IgG1), produced in CHO cells, onto the chip was done using the 10mM
sodium acetate pH 4.8 buffer. Antibodies to the receptor beta chain were used as analytes in
the assay. Each antibody ranged from 500 nM to 0.69 nM in a series of 1/3 serial dilutions in
30  PBS plus 0.05% Tween20™. The binding was done at 37°C with a 60 minute dissociation
rate for the top two analyte concentrations. Between each injection of an analyte, the chip
was regenerated with two injections of 20mM hydrochloric acid. The KD was measured by

fitting the kinetics ka/kd simultaneously using the 1:1 (Langmuir) binding model.

35  Anti-viral assay
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for viral work). Day 4: 1. Media was aspirated and stained with 0.5%
crystal violet (290 ml per well) for 10-30 mn and then rinsed with

di still edvoarevoot®x). 2. Plates were read at 540 nm af t eCTASINGH239RESULTS
Neutralization of interfer ons by | FNAR2 anti bodies i n anti -viral bioassays

Ant i bodi es ge ai s W tedfo ity to
neutralize t hgggﬁbsg\s/?or%aﬁste fv¥1 %%ﬁrohﬁ& Wbt p‘?r ls‘)ur ‘Les pect to

Vi rus- chianltdr%wgenbdweﬁ}dntﬁwiml(abﬂmtand:dllllitss of Yaaipas dhtbodiesttd bemlnahm thi®22 and 1923
are s ho Ry T@éﬁl eéA‘ %gﬁgve 0 EEMVCQ% X’Vlgﬁ@eﬁ: ilge{)i areQ<1f:ecpou rtﬁe VIBL*S%E%@EI% (i)

experlnents CONSI'S grown in pres ance
cel I's grodmre fif integeron eIEHhrseresént dlﬁ'higahean@lbmdnnmﬂmﬁ@/wcthe rellsand i - | FN- a

ant i body; I nst dd| n of Type |
i nt erf ro t'eJl %rlolg kﬁﬁ\{tl% \X/tq& \511¥us qul%{rsaﬁ%a?g? %c%lv t)Zof(aHne D frece?p rantfbg\(%{asncan

anti bodybe asﬁtsselddwlydcmgzme; antdsdies gith ihtedtrenlinfathe tigsse aldiukdst Wettpalagionr al | ze

et gnfy oALNROSY 1904 s GERARLE. O NS ALZENG Lk sseron-a

al bei t 5284 an ant’ Y3 when tested
at the saamu;aoﬁmtbddyn concentration (data not shovvn) Anti body 1924 was al so

gener| ca riz nt har apai . et al 1999),
s oo, ol AL EZudb ) QREBL gy IR otlel )1 1 e
expre55| ngf ant i body 1924 has now been deposited at the ATCC, as |nd| cated

bel ow. T Ll cate ug/m 1 2 3 average Anti body
1922 40%%@ Elg o E};f | FN- a%o 0.146 0.11 0.079
0.111666667 1 0¢ O 333333 50 0.254 0. 106

0. 312666667 2. 5 0. 74 4 1.25 1.084 1.396 1.107 1.195666667

0.63 1.495 1.265 1.
1923 40 0.802 0. 3664(

1.738 1.815 1.8662 1.8064 Anti body
1155666751000 Un 1 EN- @) 20 0.134 0.179

@Seﬁ(ﬁbs%,ﬂegﬁggﬁte@ Q5 1.253 1.102 2.5 1.541

44

] HEPES 10 ml (1M)
20 1X Penicillin/Streptomycin 10 mi
Media D DMEM (high glu) 900 ml
10% FCS (HI) 100 ml
0.4% Sodium bicarbonate 53 ml (7.5%)
25 4 mM HEPES 4 ml (1M)
40 mM L-glutamine 20 ml (200 mM)
Penicillin/Streptomycin (1X) 10 ml (10X)
Bioassay Media DMEM (high glu) 900 ml
30 2% FCS (HI) 100 ml
0.4% Sodium bicarbonate 53 ml (7.5%)
4 mM HEPES 4 ml (1M)
40 mM L-glutamine 20 mt (200 mM)
Penicillin/Streptomycin (1X) 10 ml (10X)
35
EMC virus (mouse encephalomyocarditis, ATCC VR-129B), stored at —80°C; stored in 1 ml
aliquots (titer is ~3.25 x 10° PFU/ml).
Crystal Violet solution (0.5%)
40
96-well flat-bottomed plates
12-well mulitwell plate washer manifold/vacuum filter system
45
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1.25 1.086 1.546 1.631 1.421 0.63 1.336 1.684 1.572 1.530666667 0.31 2.017
2.39 1.72 2.042333333 controls IFN-a 1.936 2.083 2.177 2.065333333 IFN-a +
anti - | FN-wa 2a07/02®06 0. 628 0.417 no stinmulation 0.088 0PL431S0006823993

0. 123333333 no virus 1.983 1.845 2.107 1.978333333 Anti bodi es generated
agai nst ﬁrFNA%&mre also tested for their ability to neutralize the

anti - vi rgP=gfrect of hunan nterferon at various concentrations
with resheep! ai%""%‘i@&‘é‘“%&ﬂ%ﬁ@é@&% fi brobl ast cells. Data for antibodies
1922 are_shown in Table B and graph| cally depicted in Figure 2. Data for

ant i bodi®® %923 are shown in Table C and t | ure 3.
Cont ol experihohlass weissposedia 9éfwe€1 at??é‘? ? g 1@%0&2"4 Jr"XQ WZ"E’)‘?:HS é@g(ﬁ ]
i nterferon ocdirgboed #37°Gogedz o183 kel I's grown in the presence of
interferon a2 (1000 Wmnm; Sigm) and Ab 1922 or Ab 1923 (10 ug/m); (iii)
cell's grB#nZin the presence of |FN (10 . U m; PBL) ffglv cells grown in
the presende Bﬂutmw@FM@guﬁﬁma(e&hqapm‘ﬁweseam%%ﬁea?m 10 yo/m); (v)
gr owtth of unspyrehapestfecan BRI (Riscatpwey, Newderseyd) ang dykespteyiprderpn gﬂﬁ“@"l’f ons);
(vi) growth okoueMQ) inmedieD asaseiermsd withop withouspenalizing aniibgdiesy 10  cate 1 2
average hu | ellkefesgohalilitiod wasddsd |ty eachgell (JORH! ﬁnaél@u@e)iﬂlateiwi%ﬂle&oo U m
1.515 1. 358 1linadad208V7°C/ 3% CO, 803824083 1.943 10 Unl 1.918 2.118 2.018 5
Um 1.303 1.356 1.3295 | Um 0.563 0.531 0.547 0.5 Unl 0.314 0.238 0.276
0.1 WnmbDay&x27 0.122 0.1245 IFN + Ab 1922 (10 ug/m) 1000 U 0.768 0.804
0.786 500 W. nhll@veByBe® aghiated m@avemmlwm/@wab digpiogs ap4uircatg U/ ml 0. 103
0. 107 0. 105 S5inlthadat(seB0apBs)1 Bloatkay 68&a was added to each well (100 ul/well).
2. All the wells, except control wells, were challenged with EMC virus.
(100 pl EMC/well — 200 pl final volume in Bioassay Medium)
20 WISH cells:
5uin I ml=1MOI e
For each plate requiring virus (100 pl/well =7 ml)
35 pl (undiluted virus) in 6965 pl bioassay media

f'D
j g =N

25 3. Cells are again incubated at 37°C, 5% CO, for 18-24 hours (in an incubator dedicated
for viral work).

Day 4:
1. Media was aspirated and stained with 0.5% crystal violet (290 pl per well) for 10-30
30 min and then rinsed with distilled water (2X).
2. Plates were read at 540 nm after drying.

RESULTS
Neutralization of interferons by IFNAR2 antibodies in anti-viral bioassays

35 Antibodies generated against IFNAR?2 were tested for their ability to neutralize the
anti-viral effect of 1000 U/ml of IFN-o with respect to virus-challenged WISH fibroblast
cells. Data for antibodies 1922 and 1923 are shown in Table A and graphically depicted in
Figure 1. Control experiments consisted of (i) cells grown in the presence of IFN-o;; (ii) cells
grown in the presence of IFN-o and a known blocking anti-IFN-a antibody; (iii) growth of

40  unstimulated cells (i.e., no addition of Type I interferons); (iv) growth of cells in the absence
of virus. A third antibody, antibody 1924, was also tested for its ability to neutralize
interferon-o.. Antibody 1924 was capable of neutralizing interferon-c,, albeit with a less
robust activity than antibody 1922 and 1923 when tested at the same antibody concentration
(data not shown). Antibody 1924 was also generically characterized in Chuntharapai et al., J.

45  Immunol. (1999), 163:766-773 (antibody referred to as “3B2” in Table 1.) Hybridoma cell
line expressing antibody 1924 has now been deposited at the ATCC, as indicated below.
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Um 0.098 0.115 0.1065 0.5 Um 0.095 0.113 0.104 0.1 Unl 0.112 0. 14

|
0.126 hu | euko I FN(1O Ab 1922 U/m) 10 ug/m 0.105 0.136 0.1205 3.3 ug/m
0.097 0. M 200748209. 1 ug/ m 0.119 0.137 0.128 0.4 ug/ n POTARN00/03923 0. 3255
0.1 ug/m 0.982 0.879 0.9305 0.04 ug/m 1.083 1.507 1.295 0.01 ug/m 1.47
1.895 1.6825 0.005 ug/m 2.074 2.284 2.179 Controls |IFN-a2 (1 000U n) 0.731
2.07 1.4005 | FN-a2 (1000U/ m )+ Ab 1922 0.106 0.1 0.103 IFN-g (10 U m)
1.361 1.612 1.4865 |FN-g (10U/m ) TSI HA22 1.673 1.946 1.8095 no
stimul ation—0.109 0096 _0.1025 no virus—2. 7R7 2 AR?") 622TABLE C replicate
replicatle 1 2 average hu Ieuyocyte I 1.122
1.342 1.[232 500U/ m 1- ugi f A 2016 10 U
2.291 2.|7%body 22 5 ) 14‘81941 350, 0.5 Un
0.221 0.5(1%00(51/@9‘5%0@. 1 U n iﬁg 165 0.1 }%b 1%2
50 0.578 0 254 0.106 0.312666667
2.5 0.745 0.75 0.707 0.734
1.25 1.084 1.396 1.107 1.195666667
0.63 1.495 1.265 1.243 1.334333333
0.31 1.738 1.815 1.8662 1.8064
Antibody 1923 40 0.802 0.366 0.367 0.511666667
(1000 U/ml IFN-o) 20 0.134 0.179 0.563 0.292
10 0.486 0.679 0.759 0.641333333
50 0.951 1.253 1.102
2.5 1.541 0.943 1.435 1.306333333
1.25 1.086 1.546 1.631 1.421
0.63 1.336 1.684 1.572 1.530666667
0.31 2.017 2.39 1.72 2.042333333
controls IFN-o 1.936 2.083 2177 2.065333333
IFN- + anti-IFN-o ab 0.206 0.628 0.417
no stimulation 0.088 0.143 0.139 0.123333333
no virus 1.083 1.845 2.107 1.978333333

10

15

20

Antibodies generated against IFENAR2 were also tested for their ability to neutralize
the anti-viral effect of human leukocyte interferon at various concentrations with respect to
virus-challenged WISH fibroblast cells.
graphically depicted in Figure 2. Data for antibodies 1923 are shown in Table C and
graphically depicted in Figure 3. Control experiments consisted of (i) cells grown in the

Data for antibodies 1922 are shown in Table B and

presence of interferon 02 (1000U/ml; Sigma); (ii) cells grown in the presence of interferon o2
(1000 U/ml; Sigma) and Ab 1922 or Ab 1923 (10 ug/ml); (iii) cells grown in the presence of

IFN- v (10 U/ml; PBL); (iv) cells grown in the presence of IFN-y (10 U/ml) and Antibody
1922 or 1923 (10 ug/ml); (v) growth of unstimulated cells (i.e., no addition of Type I

interferons); (vi) growth of cells in the absence of virus.
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ug/ m) 1000 Um 1.225 1.122 1.1735 500 U/ni 1.205 0.708 0.9565 100 U/
0.209 0.215 0.212 10 U'm 0.11 0.101 0.1055 5 W m 0.097 0.128 0. 1125 |
Um 0.11M60Q0d/®@20675 0.5 U m 0.165 0.092 0.1285 0.1 UbmIriB280209154
0.1375 hu leuko IFN (10 Ab 1923 U i) 10 ug/m 0.105 0.109 0.107 3.3 ug/mn
0.129 0.11 0.1195 1.1 ug/m 0.123 0.171 0.147 0.4 ug/m 0.479 0.424 0.4515
0.1 ug/m 0.591 1.009 0.8 0.04 ug/m 1.296 1.074 1.185 0.01 ug/m 1.557
1.582 1.5695 0.005 ug/m 1.139 1.729 1.434 |FN-oc2 Controls (1000U ni)

2.116 2
Uum) 1
stinmul a
also te
| FN- b.
ug/m a
depi cte
of : (i)
the pre
vi abi | i

. 081 2.0985 I FN-a2 (1000 %
473 1.494 1.4835 IFN-Y(I1O

1923 0.127 0.131 0.129 IFN-g (10

5 were
fects of

h of 10
ar e

51 st ed

Fow h in

(iv)

Ab 1923 1.945 1.586 1.7655 no
fion 0. 104 0. 12 0. IIZ no virus 2. 45%eplicl8 2.reglidatént | bodi e
sted for ability to neutralize the antii-viral ppotectaweadsnf
18uib Qe 180T 1 BRGLES 190go o 1923, tesped at airesncent r.aga o
pai nst "either IFN- a (@bukR00 U m) onsiFN-b (ats5825 U 1d3ps
d in Table D bel ow andiggi@a 4. Contr ol gexperi nepdss al spogzon
cell viability in thegargsence of | FiNeiga only21(gii) cebis g
sence of IFN-b only; (d4im Vviability @gounsti mubsst ed cedobs;
[y of 1 U/ml 0.563 0.531 0.547
0.5 U/ml 0.314 0.238 0.276
0.1 U/ml 0.127 0.122 0.1245
IEN + Ab
1922 (10
ug/mi) 1000 U/ml 0.768 0.804 0.786
500 U/ml 0.575 0.352 0.4635
100 U/ml 0.137 0.152 0.1445
10 U/ml 0.103 0.107 0.105
5 U/ml 0.096 0.121 0.1085
1 U/ml 0.098 0.115 0.1065
0.5 U/ml 0.095 0.113 0.104
0.1 U/ml 0.112 0.14 0.126
hu leuko
IFN (10
Ab 1922 U/ml) 10 ug/ml 0.105 0.136 0.1205
3.3 ug/ml 0.097 0.167 0.132
1.1 ug/ml 0.119 0.137 0.128
0.4 ug/ml 0.279 0.372 0.3255
0.1 ug/ml 0.982 0.879 0.9305
0.04 ug/mil 1.083 1.507 1.295
0.01 ug/ml 1.47 1.895 1.6825
0.005 ug/ml 2.074 2.284 2.179
Controls IFN-02 (1000U/ml) 0.731 2.07 1.4005
IFN-02
(1000U/ml)+ Ab
1922 0.106 0.1 0.103
IFN-y (10 U/ml) 1.361 1.612 1.4865
IFN-y (10 U/ml)+
Ab 1922 1.673 1.946 1.8095
no stimulation 0.109 0.096 0.1025
no virus 2.787 2457 2.622
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cells in the absence of virus. TABLE D replicate replicate replicate
replicate 1 2 3 4 Ave IFN-a [ OOQu/ mM] Ab 1922 0.186 0.258 0.222 Ab 1923
0.177 0. 290 2007383090. 285666667 | FN-b [25u/ ] Ab 1922 0. B8T/UB200682839817

0.272333333 Ab 1923 0.974 0.99 1 0.988 IFN-a Controls [

looou ] 2.

505

2.313 2.587 2.593 2.4995 IFN- b [25U/ m] 1.566 1.611 1.691 1.746 1.6535 no
stinmulation 0.73 0.591 0.379 0.563 0.56575 no virus 2.768 2.201 2.392 2.911
2.568 Antibody 1922 was al so testedMBSEGDbility to neutralize the anti-

viral prfotective effects of N (PBL cataty 2y—over—a; r ange of
interfenon concentrations. Data are dep| cted I HllTablrgpf{%el oWe.and Fig. 5.
Cont r ol |expekocyteIFNS al SO consi sted of: (1) celt viabrtTty TIm the piesence
of I FN- 3 (Sghy (@ 100@rkdg ); (ii) celobowmabilityoin sk a (@HP0 Ym) and
anti body 1922 (@O0 ug/m); (iii) viabedu/my of umsti mileased ceglshs; and (iv)
viabilitly of cells in the absence of 100iums. TABLEE Congsti onggeepl jcate 1
replicate 2 replicate 3 average Ab 1982/4110 ugiad) +a2EN-b (RPBkg) 500 U'm
0.333 0,123 0.184 0.213333333 250 U mMukhi1192 03388 0.2%,1 0. 27100 U m
0.268 0125 0.155 0.182666667 50 U/ m10m34 0.3%9 0. h233 0. 228383338 10 U m
0.177 04196 0.103 0.158666667 | U m 0B84 0. 103:0. 13678. 101y4pntrpls |1 FN-a
(1000 Ujm) 2.127 1.98 1.79 1.965666690T/hFN-a gheAb 19337 0. 127Q5126| 0. 207
0.151 no stinulati onniN48619232601 0. 172 0. 212666667/ no virus 2.47 2| 617
2.738 2/608333333 Anug/bdddy 1922 and mORG/mier e d2so tagped fori@bil |ty to
neutralize the anti-viral protectives®@ff/ect s aof205FN- l.70PBL, ®asissl og no.
11400-2) over a range of anti body 100 U/ml 0.209 0.215 0.212
10 U/ml 0.11 0.101 0.1055
5 U/ml 0.097 0.128 0.1125
1 U/ml 0.115 0.1 0.1075
0.5 U/ml 0.165 0.092 0.1285
0.1 U/ml 0.121 0.154 0.1375
hu leuko IFN (10
Ab 1923 U/ml) 10 ug/ml 0.105 0.109 0.107
3.3 ug/ml 0.129 0.11 0.1195
1.1 ug/ml 0.123 0.171 0.147
0.4 ug/ml 0.479 0.424 0.4515
0.1 ug/ml 0.591 1.009 0.8
0.04 ug/ml 1.296 1.074 1.185
0.01 ug/mi 1.557 1.582 1.5695
0.005 ug/ml 1.139 1.729 1.434
IFN-02
Controls (1000U/ml) 2.116 2.081 2.0985
IFN-02
(1000U/ml)+
Ab 1923 0.127 0.131 0.129
IFN-y (10
U/ml) 1.473 1.494 1.4835
IFN-y (10
U/ml)+ Ab
1923 1.945 1.586 1.7655
no stimulation 0.104 0.12 0.112
no virus 2.459 2.688 2.5735
Antibodies were also tested for ability to neutralize the anti-viral protective effects of
5 IFN-B. Data for antibodies 1922 and 1923, tested at a concentration of 10 ug/ml against

either IFN- o (at 1000 U/ml) or IFN-f (at 25 U/ml), are depicted in Table D below and Fig. 4.
Control experiments also consisted of: (i) cell viability in the presence of IFN- ¢ only; (ii) cell
growth in the presence of IFN-B only; (iii) viability of unstimulated cells; (iv) viability of

cells in the absence of virus.
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concentrati ons.

Data for antibody 1922 are depicted in Table F bel ow and

Fig. 6. Data for antibody 1923 are depicted in Table G below and Fig. 7.

(i) cell
viability in thepresence of

interferon- b and Ab 1922 (
and (iv) viability of

Control expenimeniss al so consi sted of:
interferon- oc (1000 Um); (ii) cel

interferon-a and Ab 1922 (Table F), or
(iii1) cell viability of unstinmulated_cells;

gr owt h ipaTtuseoopne®ence of

Table G ;
cells in

t he absence of virus. TABLEF repligépéEf)replicate 2 replicate 3 average

human ITFN-b (25 Ab Umi) 1922 11t Meplilatd OSeplicdtd 9 dpnde2 0- 088666667 3. 3
ug/m 0.P86 (().087 0. 122 0.09835%333 l.Iizug/ mﬂ‘ﬁj). 123#(2. 158 0.,348 0] 209666667
0.4 ug/ MIFY:0668 1.329 0.855 0.917333333 0.1 ug/m 2.369 1.711 2.0P3
2. 0576660B%0M04 ug/AH 1922 187 2. 0836 2. 16282. 145333333 0. 01 ugsml 2| 304 1.93
1.89 2.041333333 0. 0oboeyy/ m 2. BA72. 388292. 22'0.383 2753333330 £335dc66 5 | FN- a
(1000 Um ) 2.334 2.127 2.223 2.228 IFN-a + Ab 1922 0.084 0.106 0} 194 0. 128
no stinuj ation 0.098 0.103 0.198 0.133 no virus 2.804 3.118 2.886| 2. 936
TABLEG ugiFMNiB [25ephll caAtel922 r epl | caB® 2 remhi cabs1’B aver age dnwmsaisdsFN-b (25 Ab
Umnm) 1923 20 0.11 AblR?3 0. 168 0.9M31666667 10 10. 131 0.2 0. 1¢&ks0. 16 3.3
0.307 0./389 0.301 0.332333333 1.1 0.72 0.685 0.646 0.683666667 0.4 1.678
1.137 1.|741 1.518666667 0.1 2.578 2.211 2.82 2.536333333 0.04 2. 729 2.56
2.969 2.[752666667 Q.I84-ol. 506 2. 743 1.649 1.966 Controls TFNFDb (25 U )
2.97 2.9gxn0l976 | FNLAOWAN 19222.605137 28131 02697 0.414946666674995

IFN-B [25U/mi] 1.566 1.611 1.691 1.746 1.6535

no stimulation 0.73 0.591 0.379 0.563 0.56575

no virus 2.768 2.201 2.392 2911 2.568

Antibody 1922 was also tested for ability to neutralize the anti-viral protective effects
5  of IFN-B (PBL, catalog no. 1400-2) over a range of interferon concentrations. Data are

depicted in Table E below and Fig. 5. Control experiments also consisted of: (@) cell viability
in the presence of IFN-o only (@ 1000 U/ml); (ii) cell viability in IFN- o (@ 1000 U/ml) and
antibody 1922 (@10 ug/ml); (iti) viability of unstimulated cells; and (iv) viability of cells in

the absence of virus.

10
TABLEE
Conditions replicate 1 replicate 2 replicate 3 average
Ab 1922 (10 ug/mi)
+ IFN-B (PBL) 500 U/ml 0.333 0.123 0.184 0.213333333
250 U/ml 0.192 0.388 0.251 0.277
100 U/ml 0.268 0.125 0.155 0.182666667
50 U/mi 0.234 0.329 0.122 0.228333333
10 U/ml 0.177 0.196 0.103 0.158666667
1 U/ml 0.084 0.103 0.116 0.101
Controls IFN-o (1000 U/ml) 2.127 1.98 1.79 1.965666667
IFN-o + Ab 1922 0.12 0.126 0.207 0.151
no stimulation 0.185 0.281 0.172 0.212666667
no virus 2.47 2.617 2.738 2.608333333
Antibody 1922 and 1923 were also tested for ability to neutralize the anti-viral
protective effects of IFN-B (PBL, catalog no. 11400-2) over a range of antibody
15 concentrations. Data for antibody 1922 are depicted in Table F below and Fig. 6. Data for

antibody 1923 are depicted in Table G below and Fig. 7. Control experiments also consisted
of: (i) cell growth in the presence of interferon- o (1000 U/ml); (ii) cell viability in the
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no stimulation 0.176 0.096 0.193 0.155 no virus 3.597 3.269 3.463 3. 443
Binding affinity of antibodies to | FNAR2 assessed by Bi acore anal ysis

Bi.ngi ng aWbiznedoe®eof Ab 1922 and 1923 to hunan | FNAR2. BECDUSQ@6/02spe
determ ned by Biacore. Wile no binding was observed to nurine Igd and

| g&a, Ab 1922 and 1923 showed hi gh_bi ndi affi Y, F R2.. . TABLE HThe
fol | owi RGSHEDoTEHe-faudAhd %@‘b& ‘Pre‘Hte i1l Btaﬁg Aiinlg%?@fh Rplildoul t ur e

Col | ect t&Iviabhap O urdRamkih@ivBe 1Y dn¥ @iv) Raiky iof bctls il abdSve(ofVictel © Cel | Lines
ATCC Accession No. Deposit Date Antibody 1922 (1C7.8.8) PTA-6242 Cctober 5,
2004 Antibody 1923 (2B4. 10.6) PTA-6243 COctober 5, 2004 Antibody 1924

(3B2.5.7) PTA-6244 Cctober 5, 2004#a8hepe deposits were nmade under the
provi sions of the Budapest Treaty on the lnternational Recognition of the

Deposit._af M croarganisns faor t hprenrbmt@)hqﬁep&iﬁatqﬂm t &phicalioc edireieeand t he
Regul af Mﬁ%‘ ther eunder (Budapest Tr eat y). This assures mai ntenance of a
vi abl e A 30 years fromth €04 date o depos Th%s %17 lines wll
be made Y él I abllgzzby 0A%&E under th& (terms the 1d4pest ﬁ;}é % | and
subj ect to an agreentht®Het ween Geﬂ%ffﬁ ech,? anod1 TccY assur es
per mangnt and unr estH¥™®d avai abPI y ofogée cel 134 neng)%?é publ iC
upon i ssuance of t he™p&® nent U, S atent uporpfisayl n 98)

d t he
publ i cjof any U. S ot! yeiple| gn pateﬁf’ appl |]cgt1| on, ?che EQ%E first,

and assures avai | abi {44 ‘?“Bf t he ce?llgl i nes*¥%4 one er mn he U.S.
Commi s$i oner of Pat ht'd®Hhd Tr adendr¥s to 58 entit -8y th«g'r0 132 cording to
35 USCL122 and the CEWAUE® qnar' o Ao Bant t3eH et o 2/ 123 m; ng 37 CFR
1. 14 wil CR95r t i cul arFPer@EP8 R 1 o g%‘ OG 623?7 The22§§5| gnee“&? t hie present
application hag agr B4R 1%% t he "4¥posi t&H0el | ﬁes shdd?8 bel 1 ost or
destroyed when |cul ti%PatBdatihder- suPP le ¢ H)a. ti o oc they V%P? be| pronptly

r epl aced—on—notlifi caloV8PE with o en of-l 2286 718

H—H—

Ayalfablllty of the deposited ceII lines is not to be construed as a
license to practlce t he |nvent|onnuﬂgygntraventlon of the rights granted

sequen¢ “‘%?I‘%%% f rom t hegroup consi st| ng of HC H\/RI HC- H\/R2 HC- HVR3,
LCHVRI ! d LC— of an i body duce hy gell line
deposi te At AHI'EI’I can Ty & Cul tur 603%9| | ect PP{P(ATC&QQ/ detr;)Iié ggg@sl on No.
PTA- 6242, PTA-6243 or g 6244, Oel n sabgggl sol at)% ant bg:pz ¥3395 nds human
interferon al tha receptoEIZ (1 FNA

0.685 0.646 0.683666667
1.678 1.137 1.741 1.518666667
0.1 2.578 2.211 2.82 2.536333333
0.04 2.729 2.56 2.969 2.752666667
0.01 1.506 2.743 1.649 1.966
Controls TFN-B (25 U/ml) 2.97 2.982 2.976
IFN-B + Ab 1922 0.137 0.11 0.097 0.114666667
no stimulation 0.176 0.096 0.193 0.155
no virus 3.597 3.269 3.463 3.443

Binding affinity of antibodies to IFNAR2 assessed by Biacore analysis
Binding affinities of Ab 1922 and 1923 to human IFNAR2.ECD.IgG1 were
10  determined by Biacore. While no binding was observed to murine IgG1 and IgG2a, Ab 1922
and 1923 showed high binding affinity to IFNAR?2.

TABLE H
ANTIBODY BINDING AFFINITY
Control antibody 1 no binding
Control antibody 2 no binding
Ab 1922 58 pM
Ab 1923 280 pM
Control antibody 3 no binding
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2. An isolated antibody conprising heavy and/or |ight chain variable donmain
sequence of an anti body produced by hybridoma cell |ine deposited at

Aner i can wopeoukdsar e Col | ecti on (ATCC) under Accessi onPRo/USEI60ER42

PTA- 6243 or PTA-6244, wherein said isolated antibody bi nds human interferon
al pha receptor 2 (I FNAR2). 3. An inmunogl obulin pol ypeptide conprising at

| east one hypervari able (HVR) sequence selected fromthe group consisting
of HC- HVR , HbeENRingHEbN®RSyas heveledm deposted-widpthe penericanfyRg Colturgn ant i body

pr oduce } | i rican Type Culture

Col | ect icbooﬁxc(t%’g@?gﬁg%gg&%@f:‘g% 3?%‘%%8?‘%?%3%29@ PTA- 6243 or PTA- 6244,

wher ei n Gellildnes nmunogl obul i n AKIG AegessiateNhi nds human Dspesifldaten al pha

recept or, 2 %@5& An i mmun 0, in pol ypeptid inshNg heavy
and/gr V?éﬁégg ai 1)(%/Pléléfklg)able dona?ﬁbggggence of an an?& o] yiéﬁgﬂuced by
hybr i dorfetibedyl 1928 (RB4dé0si t ed at PAdes24dan Type Cul t uiQstoabet $.€604 on ( ATCO)
under Ac ' RTA- 6242, PTA+G2 or PTA-6244, ' { d
innunogf%@%@#ﬁﬂ%%?§gégﬁide bindseﬂ%h§%4interferon a|§%§ﬁ§%%é%?%r 2
(IFNAR2). 5. An isolated antibody that binds to the sane epitope on human
| FNAR2 as th t] rd ' ited at
Anerican Ty pgn%g}l dteg‘?‘“‘gyE‘g‘lre?’g‘g‘%?‘glﬁp%%%%ﬂsg@ec%gg%%‘!sﬁgarﬁgﬁfg.%PTA- 6242,
PTA-1824 Intomational R24agniti@, of fie Depoditaf dcraengirimapyfon thaPurpesepbPaientwi t h t he

ant i bod i I i b i Type Cul ture
ol 1 et 1A e Koo AR ol AR 1 s SR D T or
bi ndi ng viablerdgnesit forrAQaRas f1pm thiehdatesni denysit y Thyke eghjinesf witl e made aveilibly cl ai ns,
wherein i i.nhidy | ) VA PBwtgukocyt e
interf erbgnm.er(?ﬁd'ld%fe)ﬂgﬁkrﬁﬂ%fg%%%*dg%%/mé%&t %glgltegtctg i %ég%‘geé‘fé g[ s, ée\%her ein the
ant i bodyCeneri¢dbi Ing. angd ATICGy whigh asgeres Rerpgneptfan uwragirigter avpifabilgh oftbprell 9. The

tiBody; i i e frBh s ' i ] /'mof
he ant 1 Bods Sy freF SRERREH flhefien T, s oot PR Eeshio 1T ©

east about 25% of
ant i - vi roApoyae i eriferpicgpatertonplishiénm wWhick:ves qemes lirsia brst assure@UailgbHity 8f  human
| eukocytig deNtigEd s Bﬁ@%e(%&rbu}n%@ﬁy tﬁ [§X:) @@Mm@ésiogér%'f P&t?ms e fiehaliigo beukocyt e
o}

interferon is about 1C : . The antibody of any of the preceding
cl ai ns, ontitaddhaseta pecprdingito AHHHE 8127 ang el Castmissipaersitleppsraphthergiol | engt h 1 gG

form i nhiBibidg 87 CFR33 114 90 BhriidRAorGbreARh 830 G@k3Ct i vity of about 1000 U'm
of interferon a. 12. The anti body of any of the preceding clains, wherein

at |1%8ast about 0.01 ug/nm of
The assignee of the present application has agreed that if the deposited cell lines

should be lost or destroyed when cultivated under suitable conditions, they will be promptly
replaced on notification with a specimen of the same cell line. Availability of the deposited
cell lines is not to be construed as a license to practice the invention in contravention of the

25  rights granted under the authority of any government in accordance with its patent laws.
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he antibody in full length 1gG forminhibits at |east about 25% of
;nti-vi r al gctivity of agout 25 Um of interferon b. 13. The anti body of
cl ai m 12, wotresriozosbhe anti body concentration is at | eastCahsatocdesong/ m .
14. The antibody of any of the preceding claims, wherein at |east about 10
ug/ M of wheramyt body in full length 1gGforminhibits at | east about 25%
of anti-viral activity of about 25 Um of interferon b. 15. The anti body
of any of the pré&é‘ﬂlaéé aptibgdyrsomprising @t Inast bie bypdrhariable GHWR) @@én@dsm of the

anti body specifi &gl erllahﬂ%grBwSI&tﬁl CHrv Ry @{C?ﬁgﬂg?ﬂ%ﬁ};di of 300 pM

or better. 16. The anti bod arm wher ern inity is 280
pM or better. 17HV$F1éACérHtVRQ@G‘}LGfH‘éR%Ofrwiaﬁtlhmyepmdmbed behytiridcioagelBlidel Ni ty is

bet t rein the binding affinity
200, P or bet { erdepdfhey eyl B Mkt (n 15 AR AR K 19, 20
affinity is 60 pﬁ\Tz‘bﬁ%’ePTéﬁ%m PTPh@M&nwhdum;alcbjfsolamymﬁbodymnq@rhamaﬂl| ng

clains, wherein i viral activity of interferon a and
interferon b at lgﬁgglﬁghltp %%fl&l Iva antibody titer. 21. The anti body

of any of the prieielpisg a@tlbaﬂmmpmeg bwwy amdlcaq@hmhlemhrlahra:ﬂmfamof t he f
anti body is capallenaf of%%gtmoﬂyg%@&ucagﬁgﬁ bZl?g/l%aQ felﬁ“g?ws&e@q&&%}yﬁé’a{nhg of a

first Type | |nterferon a
i nt et? erons ar e e FubigaiCalleption ATCE) lmﬂmArccersaerpHctHT\Ae&;pIH’mBzzmthl vi ral

t WS bj L8 e sec Ty interferon is
?g?gpf elr gnab 2?1%6%44 wg&éﬁ@%ﬁisl %Qg\éﬁ}ﬁ) a| mu n\ll'\ﬁég r?Pp?‘ﬁEGC?PtP%t Type |

interferon is ar? @4RPeron a. 23. The IFNAR2 antibody of claim2 1 wherein
the first Thype IAﬂﬁgﬁfngggglﬁmé,gﬁgmgcé@%%%lgastgll%e%rf&\r} Blgﬁgvp'%rhﬁolsglnat ed

anti body of any of the prece erern
anti body pr oducéﬁq'ﬁycwg?tpﬂfsm theegrqup|cprptstihgofi hﬁ@PWRICHDe}p‘GRi HNo. HB- 12426,

124275 and/ or 12433 ?;t:-ﬁVRi'i"éAﬁ%R%B&Pﬁmﬂﬁoggfl'mpcﬁq%dy LoRRAES, 10895 to 10899

in Journal of Biological Chemstry, F'N 1993, or an
i sol at ed | FNAR2 hé(h‘i“?%@cf? 1l finesdapersied)atj Amepican %IGUbaltelQ@ﬂg:tlon (ATCC)

W06/ 33735, WOO6/u34Q XceMERTA 1229 62 BUB PRGN P 4&'(%@ 88f/ 7 Bl , 927252,
676413 and/or US Patent Nos. 6428932 and 61%2?% e’fe‘?“ne i sol at ed

anti body of any "BMUpeglobylinpelpentdedtings frsmanintstieion alphereaaptar BEERNARDS not
conpet e for. bi NAnGnt@ofleBHHA pblyPPEde WniphisiBP naY LRASYi R RAH GG ALY
20 domain sequence of an antibody produced by hybridoma cell line deposited at
American Type Culture Collection (ATCC) under Accession No. PTA-6242,
PTA-6243 or PTA-6244, wherein said immunoglobulin polypeptide binds human
interferon alpha receptor 2 (IFNAR?2).
5. An isolated antibody that binds to the same epitope on human IENAR2 as the
25 antibody produced by hybridoma cell line deposited at American Type Culture
Collection (ATCC) under Accession No. PTA-6242, PTA-6243 or PTA-6244.
6. An isolated antibody that competes with the antibody produced by hybridoma cell
line deposited at American Type Culture Collection (ATCC) under Accession
No. PTA-6242, PTA-6243 or PTA-6244 for binding to human IFNAR?2.
30 7. The antibody of any of the preceding claims, wherein the antibody inhibits anti-
viral activity of human leukocyte interferon.
8. The antibody of any of the preceding claims, wherein the antibody inhibits anti-
viral activity of human interferon alpha.
9. The antibody of any of the preceding claims, wherein at least about 10 ug/ml of
35 the antibody in full length IgG form inhibits at least about 25% of anti-viral
activity of from about 0.5 U/ml to about 1000 U/ml of human leukocyte

interferon.
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hybri doma cell 1ine having ATCC Deposit No. HB-12426, 12427 and/or 12428,
or an | FNAR2 anti body descri bed on pages 10895 to 10899 in Journal of

Bi ol ogi cavoChemioziosy, Vol une 268 published in 1993, or a&oTitsedoatexdIEFNAR2
anti body di sclosed in PCT Publications W06/ 33735, W6/ 34096, WXO741229,

Eur opean Pgy.ent Th@&mbé%%lf%?anﬁb; wiRdeir i Jeu@ddyeligterf@0sl{s@bodd$0 Banent Nos.
6458932 and 6136309. 2 The | solated apti body of any oqu Brecedl ng

cl ai ms, whélei nThhentikpdy ofcayo %Ere?f’gf“gﬁaﬁﬂs PoereRat agiaboy dn | FNAR? as
an anti body pr ogidGagbday il Nr@MNBG E6thd inhibieat MeadtiaBeht ATHGr bepasit No.

HB- 12426, 12427 and/or 12428, or an | FNAR2 anti body described on pages
10895 to 10899 Reiivityaf shent 100 BBl dnterfarontheni stry, Vol une 268 publ | shed in
1993, apy i so I
W06/°33735 00 34olé’éd’ﬁH ﬁgﬁ%ég@&gﬁﬁgglﬁ%q@% édn{“ﬁo%bgmm%g&% 927252,
676413, and/or (s apahedyiin fufdengthds@dam inhibitwt Fesabout 2% ofeptrFRhR2 ant i body
encoded by an a p%%\(? f hybridoma cell |ine deposited at
t he Ameri can Tygéivggﬁgﬁb%g /ngﬂiildge?l@%A$CC) under Accession No. PTA-6242,
PTA- 6243 o0il3.PTAT6@4ntibo®Bof clim 2, viereimibe dntiotl penbantretiandelitriepstaheutdAt i body of
any of the precggjﬂpg clainms. 29. A host cell conprising a nucleic acid
sequence encodin he antibody of any of the preceding clains. 30. A cell

li nelocapablié of Tpe adibodngf anhef e piRpwEmzatvihh odiyreivfat leag kit {heg/ipldcedi ng
claims. 31 A THENAEQ npfuﬂqéh‘glh%th&‘ﬁq FfblDRA WA Abod DY A alelifira! CEdI NG
clainms, conprising cC urin st ce conprising a nuclerc acid encoding
t he anti body und@hi@oﬁmwtwnm&mwﬁqrmtﬁe anti body is produced. 32. A
conprising,an e n f t edi ng

oo ms, andSa cdp G FRRE! 0P bk oAbt ke AN G S FRR D "
sanpl e, corrprl s ihegmtiiondy apdceifivgllyt hindsdmmph ENGRhwithna binding afdipitodt 3@ApMof t he
preclesdl ng cl ai mgr ad, A net hod for treatnment of a disease or condition
assoCiated with expre55| on of U/NQ, b and/or |IFNAR2, the nethod

conpri si ngladni Aheewibbdgoftebrimtié “@anemetm bindingdffinitt is ¢80 plvhoubrttenf an ant i body
of any of ghe p&ﬁ&gﬁ&@&&&é il 6 yhereip tHeoHBHDAARS is Qb@l%nWog&ttef’mere' n the

patient is a mama ati1en 36, wherein the
pati ent islBunaihe &Flbofbh@f q}?emﬁadvheﬂelﬂdh%lbln@ngﬁﬁﬂmﬂ@? PMpERBetgl. sease i s an

aut oi rmune 191.' S€8R€ antibody of claim 18 wherein the binding affinity is 60 pM or better.
20 20. The antibody of any of the preceding claims, wherein the antibody blocks anti-

viral activity of interferon o and interferon B at substantially equivalent antibody
titer.
21. The antibody of any of the preceding claims, wherein an equivalent amount of the
antibody is capable of blocking at least 75% of anti-viral activity of a first Type I
25 interferon and a second Type I interferon, wherein the interferons are each
administered at their respective optimal anti-viral amount in a WISH cell
bioassay, and wherein the second Type I interferon is interferon f3.
22. The IFNAR2 antibody of claim 21 wherein the first Type I interferon is an
interferon oL
30 23. The IFNAR?2 antibody of claim 21 wherein the first Type I interferon is human
leukocyte interferon.
24, The isolated antibody of any of the preceding claims, wherein the antibody is not
an antibody produced by hybridoma cell line having ATCC Deposit No. HB-
12426, 12427 and/or 12428, or an IFNAR2 antibody described on pages 10895 to
35 10899 in Journal of Biological Chemistry, Volume 268 published in 1993, or an
isolated IFNAR2 antibody disclosed in PCT Publications W096/33735,
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38. The nethod of claim 37, wherein the disease is selected fromthe group
consi sting of insulin-dependent diabetes nellitus (DDDV; system c | upus

er yt hematweuso(Bk®y, aut oi mmune thyroiditis, Sjogren s SgmarSeons/,02398®ri asi s,
i nfl ammat ory bowel disease (e.g., ulcerative colitis, Crohn's disease),

rheumatoid arthrjitis and |1 gA nephropath
Wooda305s e A TB! BRALAY Patent Nos. 588177 B1, 927252, 676413,

and/or US Patent Nos. 6458932 and 61363009.
25. The isolated antibody of any of the preceding claims, wherein the antibody does
not compete for binding to human IFNAR?2 with an antibody produced by
5 hybridoma cell line having ATCC Deposit No. HB-12426, 12427 and/or 12428,
or an IFNAR?2 antibody described on pages 10895 to 10899 in Journal of
Biological Chemistry, Volume 268 published in 1993, or an isolated IFNAR2
antibody disclosed in PCT Publications W0O96/33735, W096/34096,
WO09741229, European Patent Nos. 588177 B1, 927252, 676413, and/or US
10 Patent Nos. 6458932 and 6136309.

26. The isolated antibody of any of the preceding claims, wherein the antibody does
not bind to the same epitope on IFNAR?2 as an antibody produced by hybridoma
cell line having ATCC Deposit No. HB-12426, 12427 and/or 12428, or an
IFNAR? antibody described on pages 10895 to 10899 in Journal of Biological

15 Chemistry, Volume 268 published in 1993, or an isolated IFNAR?2 antibody
disclosed in PCT Publications W096/33735, W096/34096, W09741229,
European Patent Nos. 588177 B1, 927252, 676413, and/or US Patent Nos.
6458932 and 6136309.
27. An IFNAR? antibody encoded by an antibody coding sequence of hybridoma cell

20 line deposited at the American Type Culture Collection (ATCC) under Accession
No. PTA-6242, PTA-6243 or PTA-6244.
28. A nucleic acid molecule encoding the antibody of any of the preceding claims.
29. A host cell comprising a nucleic acid sequence encoding the antibody of any of

the preceding claims.

25 30. A cell line capable of producing the IFNAR?2 antibody of any of the preceding
claims.
31. A method of producing the antibody of any of the preceding claims, comprising

culturing a host cell comprising a nucleic acid encoding the antibody under
conditions wherein the antibody is produced.
30 32. A comprising an effective amount of the antibody of any of the preceding claims,
and a carrier.
33. A method of diagnosing presence of IFNAR?2 in a sample, comprising contacting
the sample with an antibody of any of the preceding claims.
34, A method for treatment of a disease or condition associated with expression of
35 IFN-o., B and/or IFNAR?2, the method comprising administering to the patient an
effective amount of an antibody of any of the preceding claims.

35. The method of claim 24, wherein the patient is a mammalian patient.
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36.

37.

38.
5
10

The method of claim 36, wherein the patient is human.

The method of claims 30, wherein the disease is an autoimmune disease.

The method of claim 37, wherein the disease is selected from the group
consisting of insulin-dependent diabetes mellitus (IDDM); systemic lupus
erythematosus (SLE), autoimmune thyroiditis, Sjogren’s syndrome, psoriasis,
inflammatory bowel disease (e.g., ulcerative colitis, Crohn’s disease), theumatoid

arthritis and IgA nephropathy.
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