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ant i bodi essignaling,

IFN-y regulates a variety of biological functions, such as antiviral responses, cell growth,

25  immune response, and tumor suppression, and IFN-y may mediate a variety of human diseases.

Thus, there is a need in the art for agents that can modulate the biological activity of TFN-y.

SUMMARY OF THE INVENTION

The invention provides monoclonal antibodies that bind to interferon-y (IFN-y) and
30  polynucleotides that encode them. The antibodies may inhibit or modulate at least one of the
biological activities of IFN-y and can be useful for ameliorating the effects of IFN-y mediated
diseases. Also provided by the invention are hybridoma cells that produce and may secrete into
cell culture media the monoclonal antibodies of the invention. The antibodies of the invention

can be useful for treating diseases mediated by IFN-y.
35 In certain aspects,.the invention provides antibodies, optionally monoclonal antibodies

and/or human antibodies, which can comprise a heavy chain and a light chain, wherein the heavy



whi ch may be human anti bodi es, conprising a heavy chain and a |ight chain,
wherein the heavy 5 chain conprises an 1gGl, 1g&, or an | g&4 heavy chain
constant region. In some enbodi ments, an anti body of the invention conprises
an am no acid sequence of the g3 heavy chain constant region as set forth
in SEQID NO 2 or an antigen-binding or an immunol ogically functional

i mmunogl obulin fragment thereof. In ceftain aspects, antibodies of the
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25  fragment thereof, and the light chain comprises a light chain variable region comprising an amino

acid sequence as set forth in SEQ ID NO: 8, or an antigen-binding or an immunologically
functional immunoglobulin fragment thereof.

In certain aspects, the invention also provides antibodies and immunologically functional

immuneglobulin fragments thereof that can bind specifically to and/or inhibit or modulate the

30  biological activity of IFN~y, comprising a heavy chain and a light chain, wherein the heavy chain

comprises a heavy chain variable region, and wherein the heavy chain variable regien comprises a

sequence that has at least 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or about

99% identity to the amino acid sequence as set forth in SEQ ID NO: 6, and wherein the light

chain comprises a light chain variable region, and wherein the light chain variable region

35  comprises a sequence that has at least 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,



5 variabl e region conprising an am no acid sequence as set forth in SEQID
NG 10, or an antigen binding or an immunol ogically functional

i mmunogl obulin fragnment thereof, and the light chain conprises a |ight
chain variabl e region conprising an am no acid sequence as set forth in SEQ
ID NGO 12, or an antigen-binding or an i munol ogically functional
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of and/or specifically bind to IFN-y, conprising a heavy chain and a |ight
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In certain aspects, the invention provides antibodies, which can inhibit or modulate the

biologiéal activity of and/or specifically bind to IFN-y, comprising a heavy chain and a light
chain, wherein the heavy chain comprises a heavy chain variable region, and wherein the heavy
chain variable region comprises a sequence that has at least 80%, '85%, 90%, 91%, 92%, 93%,

30  94%, 95%, 96%, 97%, 98%, or about 99% identity to the amino acid sequence as set forth in any
of SEQ ID NO: 30, and wherein the light chain comprises a light chain variable region, and
wherein the light chain variable region comprises a sequence that has at least 80%, 85%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or about 99% identity to the amino acid sequence
as set forth in SEQ ID NO: 12, wherein the antibody interacts with IFN-v.

35 The invention also provides antibodies that can inhibit or modulate the biological activity

of and/or bind specifically to IFN-y, wherein the heavy chain comprises a heavy chain variable



5 thereof. In certain aspects, the invention provides antibodi es, which can
specifically bind to and/or inhibit or nodul ate the biological activity of
| FN-y, conprising a heavy chain and a light chain, wherein the heavy chain
conprises a heavy chain variable region, and wherein the heavy chain

vari abl e reg,on conprises a sequence that has at |east 80% 85% 90% 91%
92% 93% Y% 16 85% 96% 97% 98% ,or about 99% i denfYty*tE"tHE* ani no
acid sequence as set forth in SEQID NO 14, and wherein the i ght chain
conprises a light chain variable region, and wherein the light chain
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t her eof . e hieayy S §°m1er1~?&s 3 Do BhEPBY iRt fegied and i techeapehEn can
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forth in SER kb itunologidally AincAbial dRARmReRYHIRG HAEmER thd¥a#N Qhdd e C AdH Yehain
functional i mrunogl ob lin f % nment thereof, and the | |ght chai.n COE?I’I ses

an am no actoPEEya ﬁl&té'f 2 vazigle Fagiop gomppising a‘SE@"‘P pyid\Rsauepes as et fogfh in SE
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t her eof . ertain aspects, the invention provides antibodies, which can
i nhi bit ortr% | ate the biological activity of and/or bind specifically to

| FN-y, conpri si g ca'tdneaapwts; Ittexi inveatio ;moxhdaghﬁubod:bmhwhichmmb“bm ot edutmathy chain
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92% 93%  chain, wherem thc heavy cham comprises a heavy chain varlable region, and wherein the heavy

25  chain variable region comprises a sequence that has at least 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or about 99% identity to the amino acid sequence as set forth in SEQ
ID NO: 14, and wherein the light chain comprises a light chain variable region, and wherein the
light chain variable region comprises an amino acid sequence that has at least 80%, 85%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or about 99% identity to the amino acid sequence
30  asset forth in SEQ ID NO: 31, wherein the antibody interacts with IFIN-y.

The invention also provides antibodies that can inhibit or modulate the biological activity
of and/or bind specifically to IFN-y, wherein the heavy chain comprises an amino acid sequence
as set forth in SEQ ID NO: 17 or an antigen-binding or an immunologically functional
immunoglobulin fragment thereof, and the light chain comprises an amino acid sequence as set

35  forth in SEQ ID NO: 18, or an antigen-binding or an immunologically functional immunoglobulin
fragment thereof.



5 94% 95% 96% 97% 98% or about 99% identity to the am no acid sequence
as set forth in SEQ ID NO 17, and wherein the light chain conprises a

| i ght chain variable region, and wherein the |[|ight chain variable region
conprises an ami no aci d sequence that has at |east 80% 85% 90% 91% 92%
93% 94% 99%.-26%. 97% 98% or about 99%identity to the am no acid
sequence as set forth in SEQ ID NO 48, wherein the antibody interacts wth
| FN-y. 10 The invention further provides antibodies that can inhibit or
nodul ate the biological activity of and/or bind specifically to I FN-y,
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95% 96% () U0, 08 40 %-b o, acid sequence as set
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The i nvent isQflerk 89sePofN i anioboslies dnfd h-bﬁaﬁlglopm Mun%glmQ%ﬁﬁ&aﬁ he
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~anti gen- bi mdmrig SBQ IMNO: DU D enalildirglobfiGnnRAdbgicallinbRahiGRmMlhdlobiiRgMENt
thereof1 ﬁ th thI| t chain conprises an am no acid sequence as set forth

in SEQ ?D "an antigen-bi nding or an i mmunol ogi cally functi onal

i mmunogl obul i n hﬁ@rtﬁmag:rmm,tthé imemori prohﬂes(hﬁﬁﬁoﬁieﬁl vﬂﬁqhe@hsnhﬂﬁm nodiies itheon

provi des a du at.e. ical. activity
of and/ or Elo ngglpaé%?’l P/m 1) S&i& caﬁy tSr% 5FRY ﬂémﬁé%my ‘ﬁ‘ ‘P%"éﬁdlg li ght
chai n, wherkim “thhemhmwvxcﬁmnmompmgs 2 basy a:ahieamgblc:teg:on, amdmhahheherfeg-iyon and

east Bov Habes FABGYEEER QykRRUA0E AR 365 8RB ORI Aot coss
i denti 29 t 84%n¥% RE%MITEN 886 cerabet 9% identisy tofthyr anking apidaseguenesfas SEQMhn M@ 21,

and wher ei gf 588 hih! 195 ARl WhGOARE BES cihid Loplises NPight Vit aRlaBle & 'Oshd and 6
wherein the Iight chain variable region conprises an am no_aci uence

t hat has atvhereidke lghbghaingaggblapsgipn erlswv/&%%ae@%%w@l@ﬂm?%e%% %or about

99% i dent i iy, o4, DB, aP4) 9398.0046%, 99@%%%,@&%5&%&@99% idefkitypleChd dahidd@cid22,
wherein the anti bod i nf eracts. with ' quéjl nventi on_al so provi des

ant i bodi es StaHER°e Esefﬁt fortihinSER IBW%HLW"&’F&’ the-Am Py ARy IEN % t v

25 The invention also provides antibodies that can inhibit or modulate the biological activity

of and/or bind specifically to IFIN-y, wherein the heavy chain comprises an amino acid sequence

as set forth in SEQ ID NO: 21, or an antigen-binding or an immunologically functional

immunoglobulin fragment thereof, and the light chain comprises an amino acid sequence as set

forth in SEQ ID NO: 22, or an antigen-binding or an 1mmuno]oglcally funetional immunoglobulin
30  fragment thereof.

In certain aspects, the invention provides antibodies, which can inhibit or modulate the
biological activity of and/or bind specifically to IFN-y, comprising a heavy chain and a light
chain, wherein the heavy chain comprises a heavy chain variable region, and wherein the heavy
chain variable region comprises a sequence that has at least 80%, 85%, 90%, 91%, 92%, 93%,

35  94%, 95%, 96%, 97%, 98%, or about 99% identity to the amino acid sequence as set forth in any
of SEQ ID NO: 21, and wherein the light chain comprises a light chain variable region, and



5 of and/or bind specifically to | FN-y, wherein the heavy chain conprises an
am no acid sequence as set forth in SEQ ID NO 32, or an antigen-binding or
an i mmunol ogi cal ly functional i mmunoglobulin fragnment thereof, and the

| i ght chain conprises an am no acid sequence as set forth in SEQ ID NO 20,
or an anti gen-bt-nding or an i munol ogi cally functional nAeunoglebul-in
fragment thereof. 10 In certain aspect%, the invention provides antibodies,
whi ch can inhibit or nodul ate the biological activity of and/or bind
specifically to IFN-y, conprising a heavy chain and a light chain, wherein
the heavy cihdrein thorijghi chaig varidbizarvgiorcéraipniscs an raipb ecid egivenss thanbhs whiesseslt,t he

850 905 oT 40T E EE SRRTB OBR, R IR Rl 9% B Bge el
t he ami no a@ﬂ@?ﬂ%ﬁ@@trﬁ@@m&@é@NQaﬁZ,hvhmmS@@nn@dy iptexicts vgth IFMNyvd wher ein the

l'ight chain conpiheSfmnfonalsd Blovidd@idfnddds nablga 1ﬂhﬁﬂ:'09ﬂmod@519tﬁé@%ﬁd’g¥c91tc light
chai n varl abl e regll on conprises an_am no acid sequence that has at ast

80% 85% oefand/onkind smysifigally telFNow grhergindhe lggay, chajn spmmyiser, aﬂcﬁmlmmse@snﬁ@
identity toad E& fam ) s@QI nb SR URN G anaa%tt&ﬂtbnfdﬁfgt& N in9moldRichiy fd@ionpher ei n
t he anti bod) ?}}3, | FN:- %4 g i on al sg?%r oyj des anti bodi es
that can in Ul ’8%'?"?5'{ therent 28 e (5‘51?':(? fin %?ﬂr\?‘?s Bt SIS Bt nd
specificall ;tmhﬁn $E¥I\HyNOV\nedsmmnﬁgaﬁrbheﬁgyr anfmammomgmany fieciond] irfurdgloBdih d
sequence set B rth in SEQ ID NO 21, or an antigen-binding or an

i mmunol ogi c W £ ‘F'rn%o[fl onal i nmmunogl obuI in fragnent thereof, and the |ight
chai n cthpri ses regam mpem;itmb igegtengevides astthpdied, ®hich chmmﬁiﬁibot aomﬂme 88, or an
anti gen- bln ran i nal ment
ther ot . ztpificdlaediy FROR BRI Ryl DTG Bl R 0 BTN Do A WRRTEL
i nhi bit or ﬂmduwmrentméieamcbduogommisesaa:luqaw cthymaﬁrwévhctbmpn bnchdh@pedleﬂmaml ly to
| PNy, COMPLafl ot RERY YorhilRkis @bknfe ihiolll o IERALGY, 10LOMNbAGACAY chai n

corrprl ses a neav chain vari ab r 1 Oon, and wh ereln t he eavy al n
vari abl e reft’or93 é@?ﬁﬁsﬁé"’és%aﬁ% §"eﬁ19‘étr9<9é’ iflgniity t9nihe amino peidEaUTODAES SGs"%h m8EQ 919

92% 938 . 9B %d WRSin %Z%ght%aﬁ cShprRolitghPQin vlBsHd fe 1oﬁ Qn& Qﬁerﬁﬂh@o acid
sequence as_set forth in SEQ 30 1D NO. 21, and wherein t Odgs chain
ht

conpri ses alight gpn wigblp re@é’?‘lc%l”é‘e? @LARe acihieaygnes Bathas Ffe]eaST § S%h%ﬂ‘yh
\égg/l ab'gio/r eglz"/?/ng{gg/?klﬁ% 9520, %%gggﬁ)a%ﬂ;/g oﬁgg%@?ﬁdénhmtofmgga;ﬁﬁoddcmsﬁuc&@% ﬁS%
9 9 0 ( 0 (" t oldentity to the
am no acid %&W@%@SEaﬁlﬁ’Q %"F}FF?“VHE dI”Ifilt ”3‘ thg&/h"’erel n the antibody
interacts wt h |'F}N-1menﬂ_d’malsb pyoeided otib@lies thapdad wihthiror sothgbte the hbénlagicalnkiivipdi es,
single ain | bodi.e Nt bod a antih and
(o 5 20t PisgdelBhd BRGERY T HR) pad R R coif & n P 2R B0 s g
chai n conpr asbatgfortin ixar-ﬁSQoﬂJaNQj zieq)uemc:@tlgf& bg@tngfarralhlmmurmha,glcdfy @E@on@ NO 8,

SEQ I D NO I 22,
SEQ 1D Nov ool Mgt e Mok ol conpiiien svilo & el S o0 cal | y
functional forthrim%ER BOND! 1. brr@gmmw-btnﬁ@gercﬁnlm@unqipgﬁaﬂw fungignal irymuroglplaini on
provi des a ﬁ?ﬁ%}{ttﬁé}@df.n conprising an am no acid sequence as

25 In certain aspects, the invention provides antibodies, which can inhibit or modulate the
biological activity of and/or bind specifically to IFN~y, comprising a heavy chain and a light
chain, wherein the heavy chain comprises a heavy chain variable region, and wherein the heavy
chain variable region comprises a sequence that has at least 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or about 99% identity to the amino acid sequence as set forth in SEQ

30 ID NO: 21, and wherein the light chain comprises 2 light chain variable region, and wherein the
light chain variable region comprises an amino acid sequence that has at least 80%, 85%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or about 99% identity to the amino acid sequence
as set forth in SEQ ID NO: 33, wherein the antibody interacts with IFN-y.

The invention also provides single chain antibodies, single chain Fv antibodies, F(ab)

35  antibodies, F(ab)’ antibodies and (Fab’), antibodies.



set forth in any of SEQID NO 6, SEQ ID NO 10, SEQ ID NO 14, SEQ ID NO
17, SEQID NO 19, SEQID NG 21, SEQID NO 30, or SEQID NGO 32, or an
anti gen-bi nding or an imunol ogically functional imunoglobulin fragnent

t hereof. The invention also relates to isolated human anti bodi es t hat

speci ficaly bind, LFN-y, 10 wherein the antibody conprises: (a) human heavy
chain frarrevvork regions, a human heavy chain CDRL regi ‘on, A human” heavy
chain CDR2 region, and a human heavy chain CDR3 region; and (b) human 1ight
chain framework regions, a human |ight chain CDR/ region, a human |ight
chain CDR2 regi t chain In certain.aspects,
t he human heavyhg gﬁtlgﬂg’%gnﬁ 1"ngcmnp 1'B‘qdetshae Hedv 05519 ﬁrﬁns TESR ARG A p
nmonocl onal smmde@meégmbmy))f&mm NQ13.8EQIB m18"S,EQiD N 28, %Eszmmns; n

Figure 12 g I-;s@)lzl@ j Q:QB% be the
i ght chain gy%%\é g?N%ﬁ% gﬁq Bﬁligllﬁplgy 11 lg Q}P
Fi gure 13 amugﬁ_!lglqa fyoptpgal lwogbbmf@mcmheseﬁg I D NO 40. I n ot her aspect s,

the humgn heavyn gdugidn, meﬁtie.g Bid&A helS dhbig c&ﬁ&x&mg%%ﬂm%ﬁ%e u@:Q:EQ
mAbs 1119, 1118, 1118*, or as shown in Fi ure 3 N035 and

the human ISFigPith E@Vﬁf%@%sﬁ%%%’el%§w ‘Pgh‘t SE‘H&PW EQ® on of

mAbs 1119, NG:8,91$EQID 00: 111 3EQam NOOYE) dr BEG WUNE: 3B crRfl asiideh-bininpler 4l Oor SEQ
uman _hea y chain CDR3 region is the

ID NGO 42. I.n still
heavy chai nPEERCEHS Y@ﬁctﬁ’f’ pec%’“’ﬁ]f&g é%%’l’%““‘f? or 1121 as shown in

Figure 12 and SH® ifventhd) 34 rerateSEstbEe&\I%ﬁZn arﬁibdiléshmatmp%;ﬁbail)} Ghd IEIIGa,j n CDR3
reglon S ht s 11 1118, 1121* 1121 as
shown i lrr% F:;Wti’ﬁrrme][1 t%& 0‘% SETTD %ﬁ'ifga ‘@@B“I’ 62“50 Figor 4 [y 5(11"86[‘% Wt he

i nvention Iﬁill\/ll rdgien, mdtuh@dbeamphahw@am regios, add 8 dars®n Imsocrhamt(ﬁdl?,vmbbn andcr eased
product i on oy, fkn ﬁg{aétmy Hirhohvohedibls o nARRA e oA LBRTRS oﬁead@feagglgthmFN y

conpri sing ‘the mnisterihg a ph maceu |ca ve anount of
one or a plQHR regign, @fid #rivvere| lightephain &Wﬁbﬁmﬁnesh eﬁrtamraepem\;thmhwn heavy glpin

anti gen- bi rR1Ge@én & bb m&.% m&@kyregwﬂefmamabnal AtibbdTELRAGL AR, msf ragment
t hereof to an individ i n_ need thereof he 1 nvention al so provides

met hodd>f orl LHEt %H%@Sﬁb@fq ‘@\/Fég"“bf2 prohBEQ p?ll‘@ i srddhs bugran lighhedris, CRBlhpri si ng
the SE ep Ofregiﬁhr&a?%kltﬂghéhh%aﬁm Brégiohfbft%hﬁ[mrl@m QNRY, 180k ?Oﬂm Qsilcsht:@ﬁ‘ o
invention _or apnti vention alsg provides
an i sol at ed &t ¥%8§%@rﬁégg %@ﬁég’ﬁ%@§%w(¥§0 a{’]i'd’f}ﬁf aspegis, F}’ﬁﬁ‘f‘%‘i“l or
modul ate t fh&avblcﬁdlmglmahemtdaﬂ bé the Béavl ENn)/CBRﬂ rdgtbﬂmf 25 1 sohedsylicdaon CDR3
Const ot (g 1511 Sanig B RSR F e sEOTD NGias i he BB COR FPGHE b, e

order &fAd sma@bMamQHMeggmnﬁ wAbs h11SEQ18,DING, 36121045 siidwn i Riguan® arel SEE d

sequence ¢ d?i A% ERFR 1116)42’\'9:1 %ﬁl ottle ?%H;@&E 3 q}‘ﬂ)ﬁa&ﬁ‘&&iﬂ{a}nﬁ?ﬁkﬂ% Msﬁge a light

chain Vi hg an*am no
sequence c@msham@D&ﬁ r¢ms1f118\b®ﬂll9t hid 8 alrtil 8% o tli2d 9s s}fOWSEQ:IE@e NOniBEG t he

same or der 1:6%%9@1% nﬁ‘%rd:hzeé(nd%@hm'{hn f2 dhin RS S }sﬁhe(%)n AL IaC' d

sequence consi stin I'edst 9 am no aci d¢ n the
sanme order regiR @p@gﬁ hbl9a7511{3»Hé§'1* ‘Pfélﬂﬁas IDFmezlaandﬁfé? BRNQU3anSEXW f ur t her

conpri 96 ORR:4Y,

In addition, the invention provides methods for freating a discase associated with

increased production of or sensitivity to IFN~y and/or a disease mediated by IFN-y comprising the

step of administering a pharmaceutically effective amount of one or a plurality of monoclonal

antibodies of the invention or an antigen-binding or an immunologically functional
30  immunoglobulin fragment thereof to an individual in need thereof,

The invention also provides methods for detecting the level of IFN-y in a biological
sample, comprising the step of contacting the sample with a monoclonal antibody of the invention
or antigen-binding fragment thereof.

The invention also provides an isolated antibody that can bind specifically to and/or

35  inhibit or modulate the biological activity of [FN~yand comprises a heavy chain CDR3 having an

amino acid sequence that is ; (a) an amino acid sequence consisting of at least 7 of the amino



nore CDR sel ected fromthe group consi stl ng of SEQ I D N034 SEQ I D NO 35,
SEQ ID NGO 38, SEQID NO 39, SEQ ID NGO 40, SEQ ID NO 41, and SEQ I D NG 42.
The heavy chain CDR3 may consist of at |east the am no acids of SEQ ID
NGO 36 and the light chain COR3 nmay 10 consist of at |east the am no acids
of SEQ ID NQ_43,...Ln_addition, the invention provides isolated antibodies

sy w7

that can bind specifically to and/or §gnhibit or nodul ate the biological
activity of IFN-y conprising a light chain CDR3 having an am no acid
sequence that is: (a) an am no acid sequence consisting of at |least 8 of the

N0 30105 sclf oG KNGk Db o A RESE 1)L APARERIATO N g 856U 11

SEQ I D NG 43; an am no acl onS| sting o st 9 of
the anmino acﬁ“’ﬁfﬁ) %ﬂSSEQICFBDWSIM SER IDRND: yaﬁﬂnegtrt@equcan(ﬂlrthgpampma@ghttcm occur

in SEQID i [ m no
L Sequew?eﬁ%bfhagh a@%in@@ém s&qﬁé}xcé ﬂ'lEtt %:I%f) afi Qﬁ’]ﬁ’x‘) a&ﬁ S@ﬂ\gg&&%% Gt %E%S g‘ 0. SEQ

ID NO 41, orthefiming 3si 511:2(2 Hlﬁor“éé‘? @? wearﬁer ﬁ@dl}a"@g 2 they arpPeTRQ rNO fhioch can
speci fical | ){hﬁdn%ﬁ&acﬁi‘lﬂﬁ\%cd thslaing oPit 1ea21(b mwiﬂh@a&m)ftsml IDNG.A4 ke | Vity

of IFN-y, can co e Sl X avln am no acid sequences

o : | (a)” SEO 15 RO 313 SABE e o5 ROEAD N e RO SO Sy TR 37

(d) SEQ | Dmidde 8BBR BECled BoNOha group tonSkifigl 4P Wﬂ) NOe4, SEQ IbINd¥e3, AeID SEQ | D
NO 42; and ( dies of .the

i nventi on, \& I?‘I§E§nﬂ)s[?\fo(l)\lg9’f| gaqh@ggf’ r#qtl\% Igﬁé} Qﬁﬁﬁ%@ﬁ@@rbﬁ‘fﬁ%a Mte the

bi ol ogi cal &R 3vhtyycoodist loFi-least the aming ocifrdf SEQAD NDB 6 endathé¢ Hghs elquinc@oR3 mby | east
809% o % % 97% 98% or about 99%

L dent cgllé) g‘éﬁb%gcaméé%mg‘éé%jd%%%f%) %gE%;) D NO 131 or SEQ ID NG 30,

wherein the ali gﬁnﬁdﬂwb,ethmmtlvmp!méﬁwmbted@B@Délesqtbamblaﬁdaeéﬁi@“y[D 66, SEQ
ID NO 10, S

and/ or an an%lgﬁ%%g? %&gagqﬂégﬁgig%ﬂ%cgggf&%@w& éo%ﬂé%f% S:W%?,‘gﬂggfk) 94%

95% 96% 97PWyucggidseayency Hutis: mam@ﬁﬁlﬂéeam%coseeynglf Mdyeg 8 cSpgamoneids 2,  SEQ

I D NO 16, ofsEfid ND:4¥0h 3t 1satﬁé'@ﬂ§|aﬁﬂ #E@ng@kkﬂ?ﬂ&ﬂﬁm@b@% Hi‘%r @g&ﬂfﬁuﬁ’&' d
sequenc and ;EF% | D NO 8 I D NGO 16, or NO 31 spans

| D
at | east 550 2 e”z&EF?]’élsm}grP é Sh%? 5%%’&‘{ ac of PEQ &P NO: ‘Hfmlﬂ'i‘?éa‘?erﬂf%ﬁﬁtaﬁ“bn
whi ch can spp#inkia¢ ey Yedar MCSEQITANG/Ar Thi iMiib&iylca® furfiercingti® af (R Bivilgand j cal

e VLY gl SO 435 0 B A B, BB

SEQ I D NG 1'1DI\EEQ b 3EAD 8O;425EQ | D NG 21, or SEQ I D NO: 32, V\/nerel n the

al i gnnent bet ween_t.h 0 i d sequen and S D NG 19,
SEQ 1D NG 21, o astsd 1P S e PGS AL faity Bl ool B
am no aciod smaquleﬁactle lmlog@asctuvm%mﬂ% &0 Yoriride iR GDRsIBYing 84845t t%e%m@ﬁ% 97%

SEG 1D Noy 53R o ITSEEM NG RSB DN (s bhe s o

3
SEQ I D NO SEQ BRYY: MDSE@[Q(NO &QI $ER NONQ20; (eySEQHD NO4hm B3R Eb%@ré%amd {feast 50

am no aci ds.gpPNEH SESEReIpINGgduence within these antibodies can conprise
at least 5 of the amno acids in
Isolated antibodies of the invention, which can specifically bind to and/or inhibit or

25  modulate the biological activity of IFN-y, can comprise an amino acid sequence at least 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or about 99% identical to SEQ ID
NO:6, SEQ ID NO:10, SEQ ID NO:14, or SEQ ID NO:30, wherein the alignment between the
amino acid sequence and SEQ ID NO:6, SEQ ID NO:10, SEQ ID NO:14, or SEQ ID NO:30
spans at least 50 amino acids, and/or an amino acid sequence at least 80%, 85%, 90%, 91%, 92%,

30 93%, 94%, 95%, 96%, 97%, 98%, or about 99% identical to SEQ ID NO:8, SEQ ID NO:12, SEQ
ID NO:16, or SEQ ID NO:31, wherein the alignment between the amino acid sequence and SEQ
ID NO:8, SEQ ID NO:12, SEQ ID NO:16, or SEQ ID NO:31 spans at least 50 amino acids.

In another aspect, antibodies of the invention, which can specifically bind to and/or
inhibit or modulate the biological activity of IFN- v, can comprise an amino acid sequence at least

35  80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or about 99% identical to SEQ ID
NO:17, SEQ ID NO:19, SEQ ID NO:21, or SEQ ID NO:32, wherein the alignment between the



SEQ ID NO 36 or SEQ ID NO 37, in the sane order and spacing as they occur in
SEQ ID NGO 36 or SEQ ID NO 37, and/or one am no acid sequence within these
anti bodi es can conprise at least 6 of the amino acids in SEQ ID NO 43 or
SEQ ID NO 44 in the sane order and spacing as they 10 occur in SEQ ID NO 43
or SEQ I'D NQ,44..,.,.n.one aspect, the invention provides an antibody, which

SN B

can be an isolated fully human antibogy, wherein the anti body™ c¢an i nhibit
or nodul ate the biological activity of human IM'Y. hi another aspect, an
antibody of the invention, which can be an isolated fully human anti body,

cannot i nhi thgnoOJCId@tthﬁ%ta%dtSEQ ﬁﬁbqgl I[?ﬁf)ll\él %ﬁ’?mn an 7 bog %P’}{t#&ey and

murine | FN-y et anot her "aspect,
i nventi on c&Prnp AHEasE Y0 aptinaasids,| and/er mh@nlma@tﬂegum¢ at least §0%4, SVA,@D%thWaﬁZ%nd

chi mpanzee oy Yas, B, 0@NOlss,| A, Bf Lon@ﬁDQHti@{ﬂetotSﬁQ 10/ 9049 67 IRRbiN Y. Of

cynorml gus monkey “and/ or” hur'i’ne anot Rer ‘aspect, stitution
of residue f‘@de N‘Pr@?nﬁ?ﬁ SF@I‘KP;NW% Wherslpélretailen@e? e twaen fsraminosicid sequeme wid h

proline Bressnts N6 188EQIDNE:ER sEHED NOWI &isean 1ab:33 Eyanat%é%%&ﬁk@%dsv' ty of
human I FN-y by the antibody. Further, the anti body can 20 inhib

bi ol ogi cal :96‘?FW’W"'de“&‘BPﬁﬁt"ﬁfhéﬁfheSérﬂgtfbeﬁl%*fa" CORRFIsHEH e Sr%#ﬁéwmomdy in

substi t ut ed SEQ IDMNCERBEIGESEQUD, NGQ7, i e s ordet Mhdipsdingdh ARy o&aF nREQ IDND:&ET | ne,
i sol ated, anti ies of the |nvent|on

respectively fur her aspect,

Wbt oncan: bk IR AR, M4 e BRER f S eassiin BES oAb o CHEE BT cal

activity of 6ldFbeyemimamnids 0n§EQ HeNaw3anSEQ 2 M0 4sia ghecsame ordat ankl e@sing 8%y 85%
90% 919%, 9 % 0/ 98% or about 99% identical to 25

SE(; | D Iq/l(g %QHE%%@ES%@%%§Y%I§%%%O q o? SEQ I D NG 32? wherein the

al i gnment  bet wed&nonehepeatriha anvautiod mqutﬂmdﬁ B daD bii@n isdlateSEQy hdnddO, 19,

corr | 56 an Ml Fhaci o} bady SR 3 mdBE e M ATRORAAG S ByrBIE g0 "

95% 96% 97%udher agnecta b antibodopf the fventian, \vfechsra@ble[an lmtqeﬁdlm@mnum@dm SEQ

I D NO 22, Orcaéthnin%t N%&ﬁliatmgbﬁldﬁlchn@n% '09 Bl %Waﬁ oSk mnﬂl acid

sequence and SEQ | or
spans atld| eyehen c’é?ﬁe?foa 5’@)’ H%ma”l %“‘?Pdff 8? ‘i’ﬁ@f’“@%‘éﬁﬂl‘%‘i or madulate figdinioeisal

enconpasses aivity Phudaf enBdhirhfaasty 1NN but@nhoPinhBit omeamztté ﬁl@-bilohéglt:ﬁ a&tF b’f

conprising (a) an am no acjd sequence conprising SEQ
10, SEQ | D Kiompigus gipnksy@d/es ’RI@‘“SGHS or I’hgﬁ L aneihE ASPSSh S‘B’ﬁ‘é‘“?ﬁ“ ‘tfﬁ@‘éj@e %%Eﬁjences

?Bd Ng b)16an :ﬁBmﬂﬂ]FN}y a@mohsﬁeewemen&@rmfxdnﬁmg?ﬁﬂoh% Dévehts &Eﬁtdgaukd@tﬂeZThSEQ
. , OrL I, a one .of t e sequences. e
ant i body rra&“h%Et?fB‘ ?%%‘ﬂ%ﬁ%ﬁl&%f’{# ﬁgﬁg} V/\%(/ﬂ’élﬂ\')g)«%"{}?j\]?@eﬁéhe YR “Thai n.

The ant i2Bodynhitaythe binipgibd ect{vity oBE@utaidNersidn oSEQlDbIgNOmbikey IRQyIsidstiied 4  OF

SEQ | D NG 30,300 160k, SEQLRN 0 SEQeL DO - SEQL NO 16, Or SEQ | DNO 31

Furt her, any the a el nven ¢an be humani zed anti bodi es
or fully human &ntet hoti¢respects. ifHated antieadics ofthaingentipn, oxbiciersn biod specifitalinto des,

including i ﬁﬁdlﬁ‘ti%ip&lnwauﬁ!e%ﬂigﬁﬁeal Lé&@&y of IFN-y, can comprise an amino acid sequence

at least 80%, 85%, 99%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or about 99% identical to

25 SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, or SEQ ID NO:32, wherein the alignment

between the amino acid sequence and SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, or SEQ

ID NO:32 spans at least 50 amino acids, and/or can comprise an amino acid sequence at least

80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or about 99% identical to SEQ ID

NO:18, SEQ ID NO:20, SEQ ID NO:22, or SEQ ID NO:33, wherein the alignment between the

30 amino acid sequence and SEQ ID NO:18, SEQ ID NO:20, SEQ ID NO:22, or SEQ ID NO:33
spans at least 50 amino acids.

In a further embodiment, the invention encompasses an isolated antibody that can bind

specifically to IFN-y comprising (a} an amino acid sequence comprising SEQ ID NO:6, SEQ ID

NO:10, SEQ ID NO:14, or SEQ ID NO:30, or a fragment of one of these sequences and (b) an

35 amino acid sequence comprising SEQ ID NO:§, SEQ ID NO:12, SEQ ID NO:16, or SEQ ID

NO:31, or a fragment of one of these sequences. The antibody may comprise a heavy chainand a



encode any of the antibodies of the invention or portions thereof as

descri bed herein, including CDR regions, heavy chain variable regions,

|l i ght chain variable regions, single chain antibodies, single chain Fv
anti bodi es, F(ab) antibodies, F(ab)' antibodies and (Fab')2 anti bodi es. The
i nvention fwothar.pLovi des vectors conprising such pol ynucl eoti des and host

cells, optionally 10 manmmal i an host cefol s, containing such pol ynucl eoti des
and/ or vectors. Antibodies of the invention can be produced by culturing
such host cells. Specific preferred enbodi nents of the invention will becone

evident from if,.0 i r N Il b . | rred
e\rq:)odi ment smg]&gﬁ Etufrlfe{ﬂééljﬁt Egy ]ﬁ% c%ﬁ%%&%g@?g\l@é&wrﬁg 1[9??%\% @ﬁgl{fé’?es
| A- 1B depi ct558 IR 30t e ST, SHQ B N1 2. 1S8R IBNC;1 & pnEiQ I YO:31A; "SEQ 1D

NG 1) encoding apu@iet, Ay A€t SBEMRRGE theinGentidBoanIeQuintenPd Znib&fiestor TRRY Y
chai n const%}% region of the 1118, 1118*, 1119, 1121, and 1121* anti-IFNYy

ant i bodi es. "EPGARBRER o8 depict the nucl eotide sequence of a portion of a
CDNA (Fi §. 2A; SER ibentidd NG dvi€dd GRENIGeofes A NOnA Gothted SEHURAIAEAEK] that 2B;

SEQ ID NO 4 f a light chain_.constant region of the 111 1118*, 1119,
Tio1 Dand 199 aitqr g oF B saiong GHFOE thcos st tRaTten HE Meliditior | e
sequence of CBRpegitispheaof claincihbld fegigns, Bt civakiEble Ngloby, sitple @RtiMghtiBsdicaM No

aci d sequen Fi B; .. | 1 6)  of ,heavy. chai riabl regi on of
the 1119 ang ﬁglf: Ifk@?/ an nluggdgﬁ’. %@Oﬁ%ﬂﬁeés%@& f@gbd’\élﬁ & Aﬁ?\éa}hu%ﬁ}gg‘gfs’r d@ge
sequence of irwengion tfirther pfoviles Biar{ Famprisiag sucBEQyn@1cohids 7nd dwstoelils gppianalymi no
acid seggen e RE NO ' al chal.n vari.ahl regi on of
the 111 Han%}{gi I—“I"Ek@yh%r?tc:s@b%}l.tgﬁpgﬁ@ g‘%{“&@t} lg!f)gl g{@ rh%@ﬁ%bl g‘%{ﬂ?% 1ecgs0 g(ﬁ%gnce of
a portion ofnventiopsen heprqgluceg Ay cidmang och i@t celdy encodi ng t he ami no aci d
sequence (Fi gureghlk. . fi o L0 [ > I egi on
of the 1118 anti ?'ﬁlltf)})ﬁg%eih%gg&uﬁ%sgﬁrﬂg ‘%%“‘B’gf??{%tb %@hgwg%‘{’ﬁr}éﬁggﬁgﬁo&{ uence
of the heaviroeisteieddspriapeneof catsingreffrsgombelingiszny thetlaimse 1118* anti-| FN-y
anti body. Figure 5D depicts the nucl eotide sequence of the heavy chain

vari abl i region (SEQ I D NQ 56% of the 1118* anti-|IENy antibody. Figures
6A- 6B ddpi ct the nucl eot i FRIEENFESCRIPTION,OF JHE BRABANGS.DNA (Fig. 6A; SEQ ID
35 NGO 11) encodi Rigured €A-aBi dapictaChudlesidueduee bFk GortibBor SESNA FiDQAL 2EQaDh t he

v DVY7 Van NEGD' Giobgig snhig i scapned P R SEAIBNGA o et bt et ||
nucl eoti de ssgipuefithe 1018, B 1pHN1190N120fand 1 CADMAntIFNgy anfithidieSEQ | D NO 13) encodi ng
(e am 1o acid SERMENTE 2 (B SR B ARl BE DER R 1P 20
nucl eot 2de »NE)emwding én smiposdid sguenée (HigcBRIBEQED NO: 8y9f aJigh) dhibhn constant region
of the 1118, 1118%, 1119, 1121, and 1121* anti-IFN-y antibodies.
Figures 3A-3B depict the nucleotide sequence of a portion of a cDNA (Fig. 3A; SEQ ID
NO:5) encoding an amino acid sequence (Fig. 3B; SEQ ID NO:6) of the heavy chain variable
region of the 1119 anti-IFN-y antibody.
25 Figures 4A-4B depict the nucleotide sequence of a portion of a cDNA (Fig. 4A; SEQ ID
NO:7) encoding an amino acid sequence (Fig. 4B; SEQ ID NO: 8) of the light chain variable
region of the 1119 anti-IFN-y antibody.
Figure 5A-5B depict the nucleotide sequence of a portion of a cDNA (Fig. 5A; SEQ ID
NO: 9) encoding the amino acid sequence (Figure 5B; SEQ ID NO:10) of the heavy chain
30  variable region of the 1118 anti-IFN-y antibody. Figure 5C depicts the amino acid sequence of
the heavy chain variable region (SEQ ID NO:30) of the 1118* anti-IFN-y antibody. Figure 5D
depicts the nucleotide sequence of the heavy chain variable region (SEQ ID NO:56) of the 1118*
anti-JFN-y antibody.
Figures 6A-6B depict the nucleotide sequence of a portion of a cDNA (Fig. 6A; SEQ ID
35 NO:l 1} encoding the amino acid sequence (Fig. 6B; SEQ ID NO:12) of the light chain variable
region of the 1118 or 1118* anti-IFN-y antibody.



5 NO 15) encodi ng the am no aci d sequence (F| g 88 SEQ I D NO 16) of the
light chain variable region of the 1 121 anti-IFNvy antibody. Figure 8C
depicts the amino acid sequence (SEQ ID NO 31) of the light chain variable
region of the 1121* anti-1FNy antibody. Figure 8D depicts the nucleotide
sequence (JFQ LD NO 57) of the light chain variable region of the 1121*
anti-IFN-y anti body 10 Figure 9 cor]tlal ns a graph show ng nettTal’i zati on or
inhibition of the biological activity of IFNyin the A549 bioassay with the

1119, 1118, and 1121 nonoclonal antibodies. Figure 10 contains a graph

showi ng neutral | 1 Qr, 1.nhi bit of the bioloagical f IFN-y in
the THP-1 /HLA %% g‘lz;ggé?p’%%ﬁ‘ﬁ‘“fci‘%féeq“i“fi ap"“t:‘ﬁfi fDﬁ%‘AJF 5 %aﬁ'ﬁ
ant i bodi esNO:18) gwpféng.ﬂleemhtoalmdsetmergﬂ api TBhSHQ HYNO) ofthe eaty dbainonrriablehi bi ti on
of the bi Ol’eg%h%%e oY'leIM :Lluﬁ1 AHZE%%‘ in a whol e bl ood bi oassay (two

ona .

donors) by 111 nmonoc gure‘lz shows an alignment of an
am no term nal PeweiténB éﬁm'éltmunlgoﬁdheeqwmc?a 3 portigreefi a0sDNA (Fig.He; BEQUD chai ns

of the ant kol 5NeitodRE 6 aRAR acANELBADIES, ﬁﬁ%ﬁgrmtmléﬂot%e ﬁgiln%%am Dlr%klél’ and

1119. The sequences incl ude the_ signal guence encoded on
i sol at ed i Fegiomehiisl 25 antiHN- EP’QH‘?%‘Y s’%aﬂseﬁ denisty BR aninor asidh ﬁsaasntq @ﬁQﬂDt hr ough

19. CDRs aN@ Nekahd lighehainABriARk rdaat atﬂeeomn ahh@flys&wbsdy Ei¥sle mpe skfeOM am no
acid 50 - C%RZ pans_from 69 pans from 1* - 125 The
nunberi ng g éﬂpe S&ﬁuemd%FQéP%QS’@fé@f ligkis t}eﬁeeeledtglqﬂrqﬁﬂa Ha1* wpi

| mmunol ogi Erﬁ:lbod){lt erest, Public Health Service N.I.H , Bet hesda ND) starts
at the first a aC|d of the mature antibod: he, si naI
sequen&' Thusnhﬁ‘ifglg EPRHnSRErent shayyme ﬁ“ﬁ% 101 %b‘gm%?é&slﬁ ﬂﬂc"’ﬁ 6"“?5'8%‘? tion 1
of Kabat eIFI\a-hntl(esAﬁma:)oass’a‘stiﬂtmutHQ;Lﬂls,hmd/\slzamoﬁdcl@ﬂrmﬁﬁodmi an ani no

term nal portio a re n ht chai.ns of the
anti-IFNy nnno%g%ﬁgﬁ cg"q T O%I 2‘3‘4‘3‘%‘5 Qeu%%hzaua% g& lbqf’ﬁf?ﬁ"ff ical's ﬁdtyllw
The sequenoﬁENmutlud@PtlbﬂéLAiD@rmasaaeqn&nd:ld9e1d¢8)dmﬂll@ﬂmtotmlqnmodsal ated in
Exanple 3. Th £l CDRs are
under | i ned. Ase]éllg ?2 ?egﬁﬁﬁér?%}ﬁﬂ. E&L;ﬁgﬁ&m !ngngjgyr}ﬁsﬂl Fol Fnﬂ%%kn g;glc%gwﬂ4

CDR2 spa nsotIFHrmlrrawhohfblooamasmosipm@ bsaleflllamom@onal antiBodySi nce t he
nunbering syst eﬁE&E 5aials 6h aﬁtmatsuﬂomtmﬁa%%sﬁ Sdiéh gh&m{g th GRHLBICE,
position 21 in gure corresponds to pOS|t|on | Kabat et at Figure
14 shows preéigakel Bp hearvwcbamsmf the, aptelPon sanaclyngl pRrpBpdiss, dwwed bl §odl i88ken from

a chinpanzgee, atd 1419rThd svtgx@.lfcéssl)nclaad BE silh 6dqhddes edcod@l Blne cIa\TAsaQHated'ﬂa in
Fl gure 14) or ,. 8. 15, 2 36, days after (lines |abeled "15,"

"29," or Hler? FTf@atgealfasuet‘:ﬁ@xtstdét‘remap%mc‘otbrpge 1B CPRsge ‘t“ﬁir’étff‘l cms of
anti -1 B\ Ydépﬂitddbﬁ)d)é Fipvae, @Dmcsptaﬁsrm ARi6E a e 50 Wae kCDw/sﬁ{élﬁéﬁMd L4, and

a~. al ui kuu 15.is siml 0 exc that t he
oot of - aChRE piars hom 48 ki D Betieneiten Stibitel @b Bl S BrraR P

secti on heaflimwg®olugied tere) RubMHaattbrSemitgaImHz,aidﬂmmJMm)lstpmsashedmtytmamd are
not to be

acid of the mature antibody and excludes the signal sequence. Thus, position 20 in this Figure

would correspond to position 1 of Kabat ef al. (supra).

25 Figure 13 shows an alignment of an amino terminal portion (including the variable
region) of the light chains of the anti-IFN-y monoclonal antibodies designated 1118, 1121, 1121%,
and 1119. The sequences include the signal sequence encoded on the cDNAs isolated in Example
3. The signal sequence extends from position 1 through 20. CDRs are underlined. As depicted
in the Figure, CDR1 spans from amino acid 44 — 55, CDR2 spans from 71 — 77, and CDR3 spans

30 from 110 — 118. Since the numbering system of Kabat et al. (supra) excludes the signal

sequence, position 21 in this Figure corresponds to position 1 of Kabat et al.

Figure 14 shows production of IP-10 in response to IFN-y by whole blood taken from a
chimpanzee at 2 or 1 week(s) prior to (lines labeled “-2” and “-1” in Figure 14) or 2, 8, 15, 29, or

36 days after (lines labeled “2,” “8,” “15,” “29,” or “36” in Figure 14) the start of a course of 3

35  injections of anti-IFN-y antibody, which occurred once per week.



construed as limting the subject matter described. Al references cited in
this application are expressly incorporated by reference herein for any
purpose. Definitions 10 Standard techni ques may be used for reconbi nant

DNA, oligonucl eotide synthesis, and tissue culture and transformation
(e.g., elggtraporation, |ipofection). Enzymatic reactions and purification
technlques nay be performed according,to manufacturer' s“SPEETTICAtT ons or as
comonly acconplished in the art or as descri bed herein. The foregoing

- techniques and procedures nmay be generally performed according to

conventional ne hod n.the ar 5 .an scribed in various
general and m)riéglslrﬁecff |S‘5mt§: ?V?%‘H‘ééée tt}’aél]ﬂee @?"?’e"g’saa‘ﬂ Tt LOTTAEEe was

t hr oughout utdde present specification. See e.g., Sanbrook et al., 2001,
MOLECULAR CLONI NG A LABORATORY MANUAL, 3d ed., Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N Y., which is incorporated herein by
reference for any purpose. Unl ®¥TAILERDESCREETION tions are provided, the
nonmencl gture utipd &&ﬂm‘ H@acﬁﬁ%@rﬁgﬁtﬂeﬁﬂl A foPor f@ﬂ%ﬁgﬂﬁpﬁr?&% N Erﬁl o e ?odi%ér es and

20 techniques of, analytica emstry etic ani ¢ chemstry
" medi ci nal  APRStuCH A lEEERG subicct mattr §esr:@beée§élrrmeacqqerted m this epnliqdme awel |

known and eﬂsﬁmptn)éo.y&eedbf\r&e%c@ﬁ&m foﬁlnﬁﬁgxﬁsgé techni ques nay be used for
chem cal syntheses, chenmical anal yses, armaceutical preparation,
formul ati on, and dellvery, and treatnment of patients, As utilized in
accordance vvith the present di scl OSU])ﬂ‘imﬁdi\g followng ternms, unless 25

ot herV\A1 e indic ‘%—H{J r}E be r&‘ié?ood t.Q hav the foll ow ng meani ngs: The
term"isol at ed tﬁ‘? et HPFSd'an reGptapast U éi’ phigopugteode,tynestic ot | de of
genomi ¢, cBiAe cafureSyndt ti’ﬁﬁtﬁ)ﬁnaﬂbli: gegl, mctrsmfmomqmbfeaam omnmfxeeﬁcnowhr@h by
virtue of iﬁ cmgﬁlng ghe gﬁgg%nﬁ ﬁtlde %‘ Pﬁssociated W th
all or a p8ition of a Pol )Tnﬂ e%elr ¢ P R° Rl afpéﬁ B8P Ucteot i de
is found i romménly eqcomyshcd; inh ithek@tl ot @s despdbie ﬁmmﬁmoﬂmdéo¢@1Mteclmqués inﬁi not 30
linked in é&(u%s mQy bc( %e%‘ncr?@? eri% ed 3 %}‘al;ng c&@%ﬁﬁ%gal ﬁ'n%thgc?srv&ell%o Phre

sequence. e term ei n rein means
subj ectlSpr @lntbﬁSrﬁEQCII)?ed & Yariges gﬁnera]t and| reggs spesifipreefertives ﬂ'lpira’celtmandnduhuswldl ch it

woul d typi %dgﬂoupﬁleg%m sge&fe%w See e(gZ)Samoﬁééertioah 'Moﬁaeé@m fonflGh &'

proteins fromthe sane source, , sane sp % I'S expressed
I

by a cel | LABPRATGRYMANUAleAd %{fé&‘i ngWOMO@@e’rﬁ%;ﬁ?ﬂfb‘h@% on MiY.| east

about 50 pevlhfaﬁn; mes Palel MeRtPE) kdfd8Re f@anly| RS, CRILOPLERAUEStidRE afdt NET
materials with wh rﬁ is associated in nature, (5) iIs not associated (by

coval ent oPTNEftk dbﬁapemn°1ameeflz~‘tzﬁl O FORREREIAN it sh dheolebosatam orededires 18 whi ch
the "i g0l ate@Bhighds \bﬂ(lehaiylwallJJ chem@try, syntitic V¥iganid - chumrstry, and 1dedMigil €4d” 1S
associated jn naturlehﬁé %’b q}ggaabl SOCI ﬁm coval ent .or noncoval ent
i nteracti of a““%le‘f“r‘faaf U ES5ErRGE hEtpip fre hAse Fel qv'glaﬁ‘ pongoan)y psed Jythe gt at ur e,
or (7) doeStandid @eigiifued Mapdk Ulsal foSuﬁéinmaaraydﬂ&@dsat:}emqar aiabises, plimireutRilcoded by
genom c nt het i origin, or any

conbi nat i oRfBP?{g\IAcf?r?nﬁgﬁg? gP‘g%ﬁl‘)/ery’?alghffa ef’g‘%% 6“38{50»[ einis substantiall y free
from 5 prot ei nsAsntiaiyipegtordese evithothé @reseno riisalosung nths follvatingateens aulkes in its
hat ur a|25 eny her?vl 1catte9 asﬁall be understood to have the following meanings:

The term "isolated polynucleotide” as used hercin shall mean a polynucleotide of

genomic, cDNA, or synthetic origin or some combination thereof, which by virtue of its origin the

isolated polynucleotide (1) is not associated with all or a portion of a polynucleotide in which the

isolated polynucleotide is found in nature, (2) is linked to a polynucleotide to which it is not
30  linked in nature, or (3) does not occur in nature as part of a larger sequence.

The term “isolated protein™ referred to herein means that a subject protein (1) is free of at
least some other proteins with which it would typically be found in nature, (2) is essentially free
of other proteins from the same source, e.g., from the same species, {3} is expressed by a cell from
a different species, (4) has been separated from at least about 50 percent of polynucleotides,

35  lipids, carbohydrates, or other materials with which it is associated in nature, (3) is not associated

(by covalent or noncovalent interaction) with portions of a protein with which the “isolated



woul d interfere with its use (therapeutic, diagnostic, prophylactic,
research or otherw se). The terns "pol ypeptide" or "protein" neans one or
nore chai ns of am no acids, wherein wherein each chain conprises am no
acids covalently linked by peptide bonds, and wherein said polypeptide or
protein can, COIT:EI‘I se a plurality of chains non-covalently and/or covalently
| i nked 10 toget er by peptide bonds, ?w ng the sequencé&™of " Hat'i"Vé “pr ot ei ns,
that is, proteins produced by nat ur al y-occurring and specifically

non- reconbinant cells, or genetlcally englneered or r ecombi nant ceIIs and
conprise nol b n nce. the native t L or
mol ecul es hgr\%/’%#g%csfe @Mﬂed% Fu B S 0336@}' osﬁ%m :)d‘?byc %nrt S nc‘%vfﬂf?}t“?t%ﬁ% f one
or nore am wih aeolmsptldwaIﬂmmait iswet sswgetedipaatuiEhe (Fejorsndt pahyipeptided Sichand
"protein" s R 'ﬂhﬂﬁ?&) sequ ces t hat
have del eti %ﬁgbl%% '!c%cfgllqtg ?%Hr%g&tﬁ 39@&!031} oIr')\h)s{u t| tutl oﬁlls&ogrr R%eogs tﬁq

am no aci d Ofigigrprany comtmngtipn ahﬂmbodispfcra‘blwﬁle isplatqdoprgtpin ot isehstantaily dret fmmt e| n"
can conpgi Sbﬁgzms%?%o]%e%ﬁ@@dor cﬁ’hem z{ﬁ’ﬁﬁan)s it a?e R & ft§ Xat&r&leéngﬁguneﬁ)tt

mul timer™) am no acid chai ns. term peptid ment erstoa
pol ypept i deWO%ﬁ rigfereatithits “Pﬁiﬁ\ﬁﬁé?‘i“@) d@snosﬁamptpp F% reseﬂr@torn FWisp)-

am no-term nal deheatd® Mpolphesicd Sptotdi idafiiine @?Jn@k'cﬁiﬂms AR acidd) wnikigr nal
20 deletion or substjtution of a natural]y-occurring.o

r econbi nant MYEHP G CBAR BOTRIBES AP iRpercidp F|°Vé]€PﬂtYaﬂ“Hede‘1"mH‘i14?é’t‘?f‘%S and wheteipsaigt i de
f ragnment cammﬁwelosﬁm&m @TtSprRe b Gluelifiof clains heRsdvalentlyindeOibhalerdd Gniadi NO

aci ds | I t, Wil ciated that ertain di ments ment s
ore ot Roasfossher'vy peghde BT TRvA B seqiios oPnaft Ot ety Proser Prosbisd B30,
350, 400, onat\ﬁa@-@mmng aanﬂdaacbxﬁmj]ly mﬁ’ﬁﬂéidnﬁ)illhﬂl‘ lcgﬂsus:ef géne@@llyafgpiebreke or

f t t dnt

caoe of an BerttiptE shPOionSOMRedli pE i e R et TR e et

limted to: man@EDRles h@glgdnletlmrﬁemt alditipnseto,GRIGr subsgitubinnsoff ohder niveeanyinoacidsi ght
hai \

chaln; a VaEf tﬂplllaﬁvec@g‘%h& GIfhe ?engi‘g%%'p%ﬁdé la tprotéﬁlb?lpgmﬁc% V\gg{é&ﬁ@ss ﬁaéﬁ@ﬁe i ke.

anti bod chal n or Its vari egli on inc

The ter®®"i Pﬁ’ﬁb?ﬂ)‘tsog‘l @&Wqﬂwsfthﬁﬁdlﬁvmmﬁonsrﬁmn@éqhmItp,rﬁﬂﬂfloagmwﬁonagf onged herein
refers to [ ERE RNy t e ” RS t he

i mmunogl| obulailo ﬁqhg'g\%eﬁgggnllftg nﬁ&za?ﬁgg aér%ﬂlﬁ?n@ru&engﬁeogér%tgp v funcr{glf 8nal

i munogl obuPter{tefmeggirEnrorey )phéplpww;ﬁ%mﬁ 3 gultmpralnfemip amdﬁbnirﬁg to an
antigen. In pref ﬁ{ert% SRRl rﬁtaémenm@feﬁ% 'a%[}p d;ﬁld@ WHIGPEH thhhoRRRG 1 cal Iy

binds to a receptor.. In’these enbodi nents, an |nnunolog|cally

functi onal mﬁwﬁﬁ% thab tasian anino-termine dedgtiop. e aibﬁvémwﬂl 19#&@9% fedlorgn gteAglp; ¢ s

bi nd: ng20f f Hélﬁmil-nl(ﬂasﬂlgm%ﬂm:j bf ar:ﬁﬁﬁmyhxa&cumn@t@rr&@ﬁiglnl?lytﬂiwucai flipeptdal mesponse
resulting fromliga i ndi.n e receptor refe

| rmunol ogi cEFRY SRy F BT hRROET ST FARTERC DA RIRS SRS bi nds
specificall yoamﬁd%&dylongmhmnwb appieeiftal @it liyycertsih embodivgamex) fragnienid sreaplesst £,i cal | y
to and/or i it I he..bi 0l thopl & f hu EN-y. The
term "natural 31 ODZ%%OF ?ﬁgﬁ gés’l?a%é'd%ﬁb?@i 2% %@ aﬁ‘g’l llm\é)d 85(g?1m]3 ngd llcm%fers to
t he fact tﬂatwtﬂdnle uslfijl polypaptide fogmeas indudefurréionat énmaﬁmrmejﬁang)‘thmimgadomhy pepti de
or poly u i i i.nc

Vir uses?sjt ha &lggﬁe ggnl %gcﬁpeﬁan%lr% %é%gfﬁr eﬁl‘l& rllﬁcnmgg rl’rugslg%@{ ﬁr[:pte(étjttglh“lag]g%ot been
i nt ent i onal tegiomeeietipiick GYRhregion of thaheayyadr light olaiu  vaniagle domain of a heavy or light

chain; a portion of an antibody chain or just its variable region including two CDRs; and the like.

The term “immunologically functiona! immunoglobulin fragment™ as used herein refers

to a polypeptide fragment that contains at least the CDRs of the immunoglobulin heavy and light

30  chains. An immunologically functional immunoglobulin fragment of the invention is capable of
binding to an antigen. In preferred emboditments, the antigen is a ligand that specifically binds to a
receptor, In these embodiments, binding of an immunologically functional immunoglobulin
fragment of the invention prevents or inhibits binding of the ligand to its receptor, interrupting the
biological response resulting from ligand binding to the receptor. Preferably, an immunologically

35 functional immunoglobulin fragment of the invention binds specifically to IFN-y. Most



The term "operably |inked" nmeans that the conponents to which the termis
applied are in a relationship that allows themto carry out their inherent
functions under suitable conditions. For exanple, a transcription control
sequence "operably linked" to a protein coding sequence is 10 |ligated
thereto so-¢hat...expression of the protein coding sequence. ..s..achieved under
conditions conpatible with the trandériptional activity of the control
sequences. The term "control sequence" as used herein refers to

pol ynucl eoti de sequences that can affect expression, processing or

i ntracel | upferdbye ik ifizgér® Bindd specifidalP tSRAILRERIBRs dranodlilaeh tHe bRYogREEactititydat ed.
The nature f su control sequences may depend upon the host organism In
parti cul ar od'ment's, transcri ption control sequences for prokaryotes
may i nclude a pThmlnh're‘t‘n,aturzillb@scﬁlffmlg” adisedlhdngn Sridt@phﬁﬂd at bl&jélﬁ ﬁdfdrsptoi tRdfact
termnatio art cular enb r tion
control seglﬁtztﬁggﬁ‘@%%m ]Léq{?ar yltr)lt"éérenaﬂ)? PREPI S PY q eotré’OI W%Pﬁ sﬁ “Yfie or
pluralily ttis prsepyhintan orgasisrh Gacliding xﬂnum)stbatlcptbeomldtalc&m & youtce &nstute Ppidi on
enhancer s ences and pol yadenyl ati on
sequences. ﬁlﬁﬂﬁgg‘?tﬁgﬁnﬁﬁt&% é&?#ﬁ@?\k?@b}rﬁ@%ﬁ%ﬁl&ﬁ se%mnces" can incl ude

| eader sequence@heém'bperﬁhshnkpﬂ"mmmw the sefurenesssto wWhivd thedenm i¥ grplisdrocineot i de”
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3" to phosphorodiselenoate, phosphoroanilothioate, phoshoraniladate and phosphoroamidate. The term

"polynucleotide” specifically includes single and double stranded forms of DNA.
The term "oligonucleotide" referred to herein includes naturally occurring, and medified
30 nucleotides linked together by naturally occurring, and/or non-naturally occurring oligonucleotide
linkages. Oligonucleotides are a polynucleotide subset comprising members that are generally
single-stranded and have a length of 200 bases or fewer. In certain embodiments,
oligonucleotides are 10 to 60 bases in length. In certain embodiments, oligonucleotides are 12,
13, 14, 15, 16, 17, 18, 19, or 20 to 40 bases in length. Oligonucleotides may be single stranded or
35  double stranded, e.g. for use in the construction of a gene mutant. Oligonucleotides of the

invention may be sense or antisense oligonucleotides with reference to a protein-coding sequence.
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The term “host cell” is used to refer to a cell into which has been introduced, or is capable
of being introduced with a nucleic acid sequence and further expresses or is capable of expressing
a selected gene of interest. The term includes the progeny of the parent cell, whether or not the
progeny is identical in morphology or in genetic make-up to the original parent, so long as the

30  selected gene is present.

The terrn “transduction” is used to refer to the transfer of genes from one bacterium to
another, usually by a phage. “Transduction” also refers to the acquisition and transfer of
eukaryotic cellular sequences by retroviruses.

The term “transfection” is used to refer to the uptake of foreign or exogenous DNA by a

35  cell, and a cell has been “transfected” when the exogenous DNA has been introduced inside the

cell membrane. A number of transfection techniques are well known in the art and are disclosed



The term"transforrratlon" as used here|n refers to a change ina cell’
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short ess pgﬁh‘%‘np lth?it is bound by an antibody. In certain embodiments, epitope determinants include
chemically active surface groupings of molecules such as amino acids, sugar side chains,
phosphoryl, or sulfonyl, and, in certain embodiments, may have specific three-dimensional
structural characteristics, and/or specific charge characteristics, In certain embodiments, an
antibody is said to specifically bind an antigen when it preferentially recognizes its target antigen
30  inacomplex mixture of proteins and/or macromolecules. An antibody is said to specifically bind
an antigen when the equilibrium dissociation constant is <107 or 10® M. In some embodiments,
the equilibrium dissociation constant may be <10 M or <10™° M.
As used herein, when a first sequence consists of, for example, 10 amino acids of the
sequence RASQSVSSSY (SEQ ID NO: 56), another sequence has 7 amino acids in the “sanie
35  order and spacing” as they occur in the first sequence if 7 amino acids are identical to those in the

sequence and occur in the same relative positions as they occur in the sequence. For example, a
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those two polypeptides.

25 Identity and similarity of related nucleic acids and polypeptides can be readily calculated
by known methods. Such methods include, but are not limited to, those described in
COMPUTATIONAL MOLECULAR BIOLOGY, (Lesk, AM., ed.), 1988, Oxford University
Press, New York; BIOCOMPUTING: INFORMATICS AND GENOME PROJECTS, (Smith,
DW., ed), 1993, Academic Press, New York; COMPUTER ANALYSIS OF SEQUENCE

30 DATA, Part 1, (Griffin, AM., and Griffin, H.G., eds.), 1994, Humana Press, New Jersey; von
Heinje, G., SEQUENCE ANALYSIS IN MOLECULAR BIOLOGY, 1987, Academic Press;
SEQUENCE ANALYSIS PRIMER, (Gribskov, M. and Devereux, J., eds.), 1991, M. Stockton
Press, New York; Carillo et al., 1988, SIAM J. Applied Math., 48:1073; and Durbin ef «l., 1998,
BIOLOGICAL SEQUENCE ANALYSIS, Cambridge University Press.

35 Preferred methods to determine identity are designed to give the largest match between

the sequences tested.  Methods to determine identity are described in publicly available computer
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ncl ude 30t Nl ol Ay ol QRN LB TB L Rnpuitbhup i Ml Bi o

48: 443- 453; Conparison matri x: rom Heni et a 1992 supra
Gap Penal t4f: W&@nmd\ﬂw@gx%mmwwepﬂdes fsswmﬁh B pereent @qquacmqe@iw {0 bp it \f V
AW 1 M deaem,%ed\éré-al@{é&fv}/o}ﬁﬁé&ﬁaﬂt%mglo?ﬂ%hees&%l?’vdom&r AR0s TRY “RRcHIS ghit! Wi th

t he above parameters. For nucl eotide sequences, paraneters can include a
gap pedtal t3 dstermsineds by the ajeoRthmin dae %ﬁambﬂgﬂ"a?ntssa §2P Peing pEnplBnETCY i©f 3 f or
each synbojaiculate® actireg@fhes thlaveRié dbgdnf R HE MHvEragel diigoddl’ Ui G Tdrigd BEMe

araneters, are t def aul t o . . .
P diagonal op t%e compalf'l:son matrix being used; the “diagonal” is the score or number assigned to

each perfect amino acid match by the particular comparison matrix) and a gap extension penalty
(which is usually one-tenth of the gap opening penalty), as well as a comparison matrix such as
25 PAM?250 or BLOSUM 62 are used in conjunction with the algorithm, In certain embodiments, a
standard comparison matrix (see Dayhoff et al., 1978, Atlas of Protein Sequence and Structure,
5:345-352 for the PAM 250 comparison matrix; Henikoff ef al., 1992, Proc. Natl. Acad. Sci USA,
89:10915-10919 for the BLOSUM 62 comparison mairix) is also used by the algorithrh.
In certain embodiments, the parameters for a polypeptide sequence comparison include
30  the following:
Algorithm: Needleman et al., 1970, J. Mol. Biol., 48:443-453;
Comparison matrix: BLOSUM 62 from Henikoff et al, 1992, supra;
Gap Penalty: 12
Gap Length Penalty: 4
35 Threshold of Similarity: 0



paranmeters for polypeptide conparisons (along with no penalty for end gaps)
using the GAP 5 algorithm As used herein, the twenty conventional am no
acids and their abbreviations follow conventional usage. See | MMUNOLOGY- - A
SYNTHESI S, 2nd Edition, (E. S. Golub and D R Gen, Eds.), Sinauer

Associ ates: Sunder|and, MA 1991, incorporated herein by reference for any
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pur pose. St'er eol SONEr s (e.g., D-am nojacids) of the t went'y “€omnveért i‘onal
am no acids; unnatural 10 am no aci ds such as a-, (x-disubstituted am no
acids, N-al kyI am no acids, lactic acid, and ot her unconventi onal am no

aci ds may 04 table co S fo tlde he, i nventi on.
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the | eftshapgd,fihection is the amno termnal direction and the right- hand
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am no acid residues, which are typically incorporated by chem cal peptide
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pept i doni metings- syl ARe, srwy&fyﬂﬁdleoo-ph&wds&ﬁfé NQEdPIsebibe, %momma&hﬂmﬁpl eties.
Non- conservative substitutions may invol ve the exchange menber of one

of these c}-asbeibistigipe, §- hﬁ%fﬂﬁ@fslnﬁrﬂbkhn&ﬂmar@wc pngggher & WWm ddwiing esi dues
may be Nt roduees, i-HdoxyhRGhed N B paﬁ,@pd”ae B AN AR, Al Ah8 dhQAH 9oous

wi th non- hupan ant i bOdI es, or into non- honol ogous regi ons_of the
mol ecul e.  YV&/2EPgVepinal divéction and th“"\/“ﬁi“&ﬁ%/%’“ﬂf’“iiﬂ’& cefboyéﬁenwnﬂmﬁ@n,slach
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acids may be co |de ed. Each am no ajglcgvpgs be ned a hydr opat hi c
[
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2) neutral hydrophilic: Cys, Ser, Thr, Asn, Gln;
3) acidic: Asp, Glu;
4) basic: His, Lys, Arg;
5) residues that influence chain orientation: Gly, Pro; and
25 6) aromatic: Trp, Tyr, Phe,

Conservative amino acid substitutions may involve exchange of a member of one of these
classes with another member of the same class, Conservative amino acid substitutions may
encompass non-naturally occurring amino acid residues, which are typically incorporated by
chemical peptide synthesis rather than by synthesis in biological systems. These include

30  peptidomimetics and other reversed or inverted forms of amino acid moieties.

Non-conservative substitutions may involve the exchange of a member of one of these
classes for a member from another class. Such substituted residues may be introduced into
regions of the human antibody that are homologous with non-human antibodies, or into the non-

homologous regions of the molecule,



5 glycine (-0.4); threonine (-0.7); serine (-0.8); tryptophan (-0.9);
tyrosine (-1.3); proline (-1.6); histidine (-3.2); glutamate (-3.5);
glutam ne (-3.5); aspartate (-3.5); asparagine (-3.5); lysine (- 3.9); and
arginine (-4.5). The inportance of the hydropathic amno acid index in
conf erri ngwinteraett ve bi ol ogi cal function on a protei.n.is..uedenst ood in
the art (see, for exanple, Kyte et al20, 1982, J. M. Biol. 10
157:105-131). It is known that certain am no acids may be substituted for
ot her am no acids having a simlar hydropathic index or score and still
retain a siml afin bizbhg gudhadhaiges, iaviording ﬂomenﬂmleinhgixmaﬁmgﬁeshﬁﬂ;sahicmmeﬂof he
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adj acent am no ga ffporteRE be hem?cﬁom&hmﬁcsmmmg%m%ﬁym&@m%dl@w city,
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serine +
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%17 o UL Dl R o AT 0 Yy g
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tyrosine ( a%? ozaﬁxggn wlétlpsgl?l?éa{"%_);% }h H&ces(arezwné;;’lzntﬁ1 19 1qcfuﬁgdt qg@éa‘r{gm etm%odlknent rh (Eki ng

changes based' Fhrent s,
t he subst i tthat éromithih 24 arerecluled, d@dmﬁqwm cnfby@maﬂhmosa:wtﬂynﬁm yemcladed. WI t hin 2 is

ncl udqg, T et dilo GHARMLISRLS: ut HASGe LRALC N idlaci@in bGhiiod, and

in certain enbo ose vmt are I nc ma a50|dent|fy
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am no acid substitutions are set forth in e 1 Am no Acid
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Qu d %B o€ §E‘]i‘ag/1 ajogical groperty of the protein.

The following hydrophilicity values have been assigned to these amino acid residues:
arginine (+3.0); lysine (+3.0); aspartate (+3.0 £ 1); glutamate (+3.0 £ 1}; serine (+0.3); asparagine
(+0.2); glutamine (+0.2); glycine (0); threonine (-0.4); proline (-0.5 + 1); alanine (-0.5); histidine
(-0.5); cysteine (-1.0); methionine (-1.3); valine (-1.5); leucine (-1.8); isoleucine (-1.8); tyrosine (-

25  2.3); phenylalanine (-2.5) and tryptophan (-3.4). In making changes based upon similar
hydrophilicity values, in certain embodiments, the substitution of amino acids whose
hydrophilicity values are within £2 is included, in certain embodiments, those that are within =1
are included, and in certain embodiments, those within £0.5 are included. One may also identify
epitopes from primary amino acid sequences on the basis of hydrophilicity. These regions are

30  alsoreferred to as "epitopic core regions.”

Exemplary amino acid substitutions are set forth in Table 1.

Table 1
Amino Acid Substitutions
Original Residues Exemplary Substitutions Preferred Substitutions
Ala Val, Ley, lle Val
Arg Lys, Gln, Asn Lys




Gn Asn Asn GQu Asp As dy Pro, Ala Ala Hi's Asn, Gn, Lys, Ar Ar Leu,
Val, Met, Ala, Ile Phe, Norleucine Len Leu Norleucine, He, Val, Mt, Ile
Ala, Phe Lys Arg, 1,4 Diamno-butyric Acid, Gn, Asn g Mt Leu, Phe, Ile

Leu Phe Lea, Val, Ile, Ala, Tyr Leu Pro Ala Ay Ser Thr, Ala, Cys Thr
Thr Ser Sefw «kFp-tyr, Phe Tyr Tyr Trp, Phe, Thr, Ser PRhe..\Mal.lle, Met,
Leu, Phe, Ala, Leu Norleucine A skildled artisan will be able to determ ne

suitable variants of the pol ypeptide as set forth herein using well-known
techniques. In certain embodinments, one skilled in the art may identify

suitabl e areas abrifihQ RERhA&GU! i tmmpmﬁsﬂﬁtxﬁﬁéﬂge%w@rmub fighd0Y' N9
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predicted 15 |npurMéiun —anm o dLT&ulﬁ.‘awu% Ore—pkitt e]_% —the—aft can al so

anal yze the t IITBWHETHWSI ormat st IL%EEWC%R ﬁ{_lﬁlu acid Lacauence tn relation
to that struc ur e TgE, ST tar—pot YAEPLT UeS. Hrviewof &1 t——mformiti on, one
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enbodi nent s, llbf&“lql Fed—mmthe 3 PRy choose—to ot Tyr
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A skilled artisan will be able to determine suitable variants of the polypeptide as set forth
herein using well-known techniques. In certain embodiments, one skilled in the art may identify
suitable areas of the molecule that may be changed without destroying activity by targeting

5  regions not believed to be important for activity. In other embodiments, the skilled artisan can
identify residues and portions of the molecules that are conserved among similar polypeptides. In
further embodiments, even areas that may be important for biological activity or for structure may
be subject to conservative amino acid substitutions without destroying the biclogical activity or
without adversely affecting the polypeptide structure.,

10 Additionally, one skilled in the art can review structure-function studies identifying
residues in similar polypeptides that are important for activity or structure. In view of such a
comparison, the skilled artisan can predict the importance of amino acid residues in a protein that
correspond to amino acid residues important for activity or structure in similar profeins. One
skilled in the art may opt for chermically similar amino acid substitutions for such predicted

15  important amino acid residues.

One skilled in the art can also analyze the three-dimensional structure and amino acid
sequence in relation to that structure in similar polypeptides. In view of such information, one
skilled in the art may predict the alignment of amino acid residues of an antibody with respect to
its three dimensional structure. In certain embodiments, one skilled in the art may choose to not

20  make radical changes to amino acid residues predicted to be on the surface of the protein, since



20 make radical changes to amno acid residues predicted to be on the
surface of the protein, since 22 such residues may be involved in inportant
interactions with other nol ecules. Mdreover, one skilled in the art may
generate test variants containing a single amno acid substitution at each
desi red am-rovacid-~resi due. The variants can then be screened..using activity
assays known to those skilled in the2art. Such variants could be used to
gather information about suitable variants. 5 For exanple, if one discovered
that a change to a particular amno acid residue resulted in destroyed,
undesi r abl ysuschesihesl mag rbe wnelvied abimpodant inldr:tcyonswﬂﬂli alrei snohdcills. SMelkowr, @h@nge can

be avoi de%klth,&]mQtLQ E& ln}lﬁg%gnserat% ﬁ:s?tq’gn%@s ogtammg tslm Pe Oagl}%(pgcqcp gubftﬁu%on ay €a routine

experi ments, one . e art canre erm ne am RO aci ds
where furt hiefnreé @hnoj doidt iesidus. Slho wrhithnisesan thew bel ewlcened sing agfiotyarssays known to

combi nat | Oghé% L ‘Eltufﬂ&% afUb ! J?rgh?nts ool ﬁb &H@B%th‘%f infSfthR04 Lﬁoh&u}?%ﬁ' Jaﬁzﬁl J ons

have been evote the pre I'on of secorfdary structure
exanpl e 5 M3wF texanmgef omdlscov@fﬁ thaina Bhasgetsha PRtiale AP acthersides resylted 11974
Bi ochemi st rd}ésujo cd2 %%dp%ﬂ‘a:bly Q&Q&%ebr %surtabi]egzcﬁwtﬁ' vgﬁﬁ?s”krftﬂ rsMchlé%ha%%el wétge Chou

et al., 1978 Enzynol el at . Areas Chou et al.

1979, Ann. 4%id ed Blno‘ath%mordﬁ paspd; gu ﬁ@maﬂ%@ﬂm&ﬁf@t sq&b mt&ngpesmmwge J.

26: 367- 384. skiNbd ROME fast BR PRABIYE RetdHnfi@ R EmiAd Scidsiiief N fuktier lbbsBAblsahbd bO assi st
with predicti E%s"é‘ condar e nmet hod of predicting secondary

struyct.ure,
structure &% T§ BED'YHBWW°W’3E‘%%§M&W exanpl e, two pol ypeptides or
protei ng that hayvaumier 9€eti@AAE pittiedtiohd yavsfbe@r@aatar totthapreaie%n &sesohdiry arity

o ont b of U ofeh forr et Moy Bap-DuE i Brllerha praer dan “etinddded
pr edi ct abi |Bidcperafins Bc122as;\Clot kil U9, Biotiehitoy _QZIMQZhCﬂlﬁﬂtel al, 19n8uvr  Of
000 e L M afhcd koD MRS BN Jo5 4005 RROLRLL: 3, SILGhUE, R Yy Ehrd

1999, Nucl. éen enner et at ,
1997, Curr anwhmsw @G t197Bi Ribphys7 J3IBO3IG7BY. tMertoveh eprapuder epregranisndre edrenthunber of

fol ds i B a a%}féﬁl@ E%sys?%i -cg,-gg RESE B 1Pl NBle QRG& Br féﬁibtin@%coﬂbﬁ?})er of

structures ave been res structura red| ction
dramat i cal |sjudtise i baged upm@mo}qaﬂmpﬂqml Fwambswrpommrl@tor pgteins o v

structure i ngehﬁlaq& 1&#&{&%@ 5Fl;-gter AR 06, mlgi%?lanty 2%ea@r' Ithan ‘@% Bﬂensﬂd’wfe'csimﬂag' ol .
7:377-87; Sip et al Structure 4: &;% ile analysis”" (Bow e

et at, 19915“035%9&0@3@33 Thszssqrvgro“@ Pﬁa@w\?te@t Strafturall aser@Pﬁ) hasproyided
183: 146- 15 nhanbddl ﬂ?&iﬁ@%ﬂ&} oiaaeconliﬂ«%mcﬁﬁmnclmg the%&@lﬁal%ﬁinber&@ fo&Smm3p8) ., and

"evol ut onar}/ I i nkage" (Se n]g OZTB ; Brenner, 1997, supra).
Accor di’fg tR9lyEeifes H’ PABBJ Sﬁ’é“ﬁ‘frg %K eé‘élv &gge?uff‘é‘illffcﬁf R 2144424 h §dws ¢ hat -
(1) reduce bedDsugitsee Pireftict bitay, tgwpcm Y. $ich Bidl2): 3sgmapmat&hﬁ@aatammlkd ty to

RGN E AT i AR oA g el QN
or functi ormate tpemﬂteﬂ@uanr_ahmmﬁnnpmwmmnedmwm&m agurdt@ certain
cmbodi mont s, conSaroa robs B ey SeeBtst ik kit n b G5 T
nat ur alasy oBenr@rim Sl Bémce3 1787, Sapt af ai 395@ yedurehts]9) Poreflle apdysisT on  of
the pol ype%g‘g'g e?ld}.,sw;?, écpegcediﬁ_aﬁiﬁﬁ'-(lﬁ; ér%gl&;'vr}eg ai.,”fﬁé,%ktﬁ%lzﬁﬂ. 183:146-159;
Gribskov et al., 1987, Proc. Nat. Acad. Sci. 84:4355-4358), and "evolutionary linkage" (See
Holm, 1999, supra; and Brenner, 1997, supra).
According to certain embodiments, amino acid substitutions are those that: (1) reduce
30  susceptibility to proteolysis, (2) reduce susceptibility to oxidation, (3) alter binding affinity for
forming protein complexes, (4) alter binding affinities, and/or (5) confer or modify other
physicochemical or functional properties on such polypeptides. According to certain
embodiments, single or multiple amino acid substitutions (in certain embodiments, conservative
amino acid substitutions) may be made in the naturally occurring sequence (in certain

35 embodiments, in the portion of the polypeptide outside the domain(s) forming intermolecular

contacts). In preferred embodiments, a conservative amino acid substitution typically does not



contacts). In preferred enbodi nents, a conservative am no acid substitution
typically does not "v arv/~/v/.//[-,] 1 VI/VUW/IVILV/1 23 substantially
change the structural characteristics of the parent sequence (e.g., a

repl acenent amno acid should not tend to break a helix that occurs in the
parent seqguenee..0%. di srupt other types of secondary strnuckute.that
characterizes the parent sequence). BRanples of art-recognized polypeptide
secondary and tertiary structures are described in PROTEINS, STRUCTURES AND
5 MOLECULAR PRI NCI PLES, (Creighton, Ed.), 1984, W H Freeman and Conpany,

New York; subbEmR@DiCHrgl t%QrBRQEEera&EM HREae(p@senBﬁeqmem (A0 epladAREE
eds.), 1991 Gar | agdl%Pub and Thornton et al., 1991,
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As used herein, the terms "antibody" or "antibody peptide(s)" refer to a monomeric or

multimeric protein comprising one or more polypeptide chains. An antibody can bind specifically

30 to an antigen and may be able to inhibit or modulate the biological activity of the antigen.

“Antibodies” include naturally occurring antibodies, which are deseribed below. In certain

embodiments, antibodies are produced by recombinant DNA techniques. In additional

embodiments, antibodies are produced by enzymatic or chemical cleavage of naturally occurring

antibodies. Antibodies include, but are not limited to, F(ab), F(ab"), F(ab"),, Fv, and single chain

35 Fv fragments, as well as single-chain, chimeric, humanized, fully human, polyclonal, and

monoclonal antibodies. At a minimum, an antibody, as meant herein, comprises a polypeptide
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calculated based on (i) sequence only, (ii) sequence plus local conformation preferences plus
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and CHZ domains, such that an interchain disulfide bond can be formed between two heavy chains

to form an F(ab’); molecule. The Fv region comprises the variable regions from both the heavy

and light chains, but lacks the constant regions. Single-chain antibodies are Fv molecules in

which the heavy and light chain variable regions have been connected by a flexible linker to form

30  a single polypeptide chain, which forms an antigen-binding region. Single chain antibodies are

discussed in detail in International Patent Application Publication No. WO 88/01649 and U.S.
Patent Nos. 4,946,778 and 5,260,203,

The invention also encompasses fully human, humanized, and chimeric antibodies. As

meant herein, fully human antibodies comprise amino acid sequences encoded only by

35  polynucleotides that are ultimately of human origin or amino acid sequences that are identical to

such sequences. As meant herein, antibodies encoded by human immunoglobulin-encoding DNA
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A bivalent antibody other than a "multispecific” or "multifimctional” antibody, in certain

30 embodiments, is understood to comprise binding sites having identical antigenic specificity.
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40%, 60%, 80%, 85%, or more (as measured in an in vitro competitive binding assay). A

35  specifically-binding antibody can be expected to have an equilibrium dissociation constant for
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25 bto]oglcal activity can be readily apparent. An ECg, as meant herein, is the amount of IFN-y

required for 80% of the maximal effect of IFN-y to be observed. If the IFN-y concentration is
well above ECs,, effects of an inhibiting agent may be less apparent due to the excess of IFN-y.
The concentration of an antibody required to inhibit or modulate the biological activity of IFN-y
can vary widely and may depend upon how tightly the antibody binds to IFN-y. For example, one

30  molecule or less of an antibody per molecule of IFN-y may be sufficient to inhibit or modulate
biclogical activity in the A549 assay. In some embodiments, a ratio of IFN-y.antibody of about
2:1, 1:1, 1:2, 1:4, 1:6, 1:8, 1:10, 1:20, 1:40, 1:60, 1:100, or 1:50,000 may be required to inhibit or
modulate the biological activity of IFN-y when the IFN-y concentration is from about ECs to
about ECyy. Ratios of IFN-y.antibody between these values are also possible.

35 In additional embodiments, antibody varianis can include antibodies comprising a

modified Fc fragment or a medified heavy chain constant region. An Fc fragment, which stands
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mat eri a@%. frorn or substituted for another amino acid (e.g., serine) compared to the parent amino acid

sequence. Cysteine variants may be useful when antibodies must be refolded into a biologically
active conformation such as after the isolation of insoluble inciusion bodies. Cysteine variants
generally have fewer cysteine residues than the native protein, and typically have an even number
to minimize interactions resulting from unpaired cysteines.

30 The term "agent" is used herein to denote a chemical compound, a mixture of chemical
compounds, a biological macromolecule, or an extract made from biological materials.

As used herein, the terms "label" or "labeled" refers to incorporation of a detectable
marker, e.g., by incorporation of a radiolabeled amino acid, or attachment to a polypeptide or
nucleic acid of a fluorescent marker, a chemiluminescent marker or an enzyme having a

35  detectable activity, or attachment to a polypeptide of biotin moieties that can be detected by

labeled avidin (e.g., streptavidin preferably comprising a detectable marker such as a fluorescent
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25 Immune Deficiency Syndrome (AIDS), rheumatoid arthritis including juvenile rheumatoid

arthritis, inflammatory bowel diseases including ulcerative colitis and Crohn's disease, multiple
sclerosis, Addison's disease, diabetes (type I), epididymitis, glomerulonephritis, Graves' disease,
Guillain-Barre syndrome, Hashimoto's disease, hemolytic anemia, systemnic lupus erythematosus
(SLE), lupus nephritis, myasthenia gravis, pemphigus, psoriasis, psoriatic arthritis,
30  atherosclerosis, erythropoietin resistance, graft versus host disease, transplant rejection,
autoimmune hepatitis-induced hepatic injury, biliary cirrhosis, alcohol-induced liver injury
including alcoholic cirrhosis, rheumatic fever, sarcoidosis, scleroderma, Sjogren's syndrome,
spondyloarthropathies including ankylosing spondylitis, thyroiditis, and vasculitis. The term
“IFN-gamma mediated disease” also encompasses any medical condition associated with

35  increased levels of IFN-y or increased sensitivity to [FN-v.
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basis) of all macromolecular species present. In certain embodiments, a substantially pure

composition will comprise more than about 80%, 85%, 90%, 95%, or 99% of all macromolar
species present in the composition. In certain embodiments, the species is purified to essential
homogeneity (contaminant species cannot be detected in the composition by conventional
30  detection methods) wherein the composition consists essentially of a single macromolecular
species.
The term “patient” includes human and animal subjects.
Unless otherwise reqﬁired by context, singular terms shall include pluralities.
Because IFN-vy is a cytokine with multiple functions, including protecting the body from
35  viral infection and regulating several aspects of the immune response, increased IFN-y activity

can coniribute to several pathological conditions. According to certain embodiments of the
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the test sequence span at least about 50, 60, 70, 80, 90, or 100 amino acids. The invention further
provides polynucleotides comprising SEQ ID NO:45, SEQ ID NO:46, SEQ ID NO:47, and/or
SEQ ID NO:48, that encode antibodies that can bind specifically to and/or inhibit or modulate the
30  biological activity of IFN-y. Further, the invention encompasses polynucleotides that are at least
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or about 99% identical to SEQ ID
NO:5, SEQ ID NO:7, SEQ ID NOC:9, SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:15, SEQ ID
NO:30, SEQ ID NO:31, SEQ ID NO:17, SEQ ID NO:18, SEQ ID NO:19, SEQ ID NO:20, SEQ
ID NO:21, SEQ ID NO:22, SEQ ID NO:32, or SEQ ID NO:33, wheréin an antibody encoded in
35  part by each of these polynucleotides can inhibit or modulate the biological activity of and/or



80% 85% 90% 91% 92% 93% 94% 95% 96% 97% 98% or about 99% i dentical to SEQ
ID NOS SEQIDNO7, SEQID NG9, SEQID NO 11, SEQ ID NGO 13, SEQID

NO 15, SEQ ID NGO 30, SEQ ID NGO 31, SEQID NGO 17, SEQ ID NG 18, SEQID

NO 19, SEQ ID NO 20, SEQ 1D NG 21, SEQ ID NG 22, SEQ ID NG 32, or SEQ ID
NG 33, whessei.fi-ai-.anti body encoded in 35 part by each af..these ...

pol ynucl eoti des can inhibit or nodul ai2e the biological activity of and/or Yi
VAW N/J |/ 91 av ai r vrvv... vvrv a 32 bind specifically to IFN-y and
wherein the alignnent between the nucl eoti de sequences naned inmediately
above and the test sequence spans at |east about 100, 150, or 200

nucl eot i des bindapdcHic@lyploQVNdesmd avhbricinathe diRAmért betiwedn thé nﬁd%tldeﬂm&&ﬁ‘ee&arﬁéﬂ t hey

relatetoth [ guence entification abl

DESCRY PT1 o R DR o o oo BT BT 1000 1 ol ol o

Descri ption Nunfgile vahdas AlGricfl ddskriptient] e sspeuensethenchd tnghdiheqizaayvy
chai n const m tlffcgtgﬂn%ﬂmaé}g the 1118, 1118*, 1119, 1121, or 1121 * anti body

SEQ | D NG m no acl d sequence of the heavy chai n constant region of the
1118, 115_8* 1119 1121, or 1121* antiBadg2SEQ | DNO 3 Nucl eoti de sequence

encodi ng t re—t+ gllL cha e ans-ani—treg-on—at = he =531 8——1148* 1119,‘ 121, or
1121* anti boed ) : NOKY LEN st ant
region of fh 2
Nucl eot i de CTIL,UUI gt e ' —t 119
ant i body sréﬁ??ﬁgv 6 Anino ac g crmﬁé’sc uencc eng lngﬁ’%ﬁﬁ& & né?) COHS%{’F reﬁ'ﬁ? e|region
of the 11 lﬂ)' SEQ-+DH—N &9 ST rﬁc%t—ﬁ?ge—mght
chai n varla;F regiron of the ﬁ ,;J Q y S 1 () no acl d sequence
of theling . e 77'4
Nucl eot i de|séquence”encodi ng t N 1?1%"1/11 . .L118
anti body Sk 210~ AmTOag { ) _ gbt¢
regi on of f QH?WS ant i body Sﬁgﬁ%&? iég‘ {KFF zllglglnytli%gﬁs gfnr%: dﬁggr%hodl ng the
light chai | SEQ HNY: S TEIT O Of [Nucleotide sequence encoding the heavy chain variable region
of the 1119 antibody
SEQIDNO: 6 Amino acid sequence of the heavy chain variable region of the
1119 antibody
SEQIDNO: 7 Nucleotide sequence encoding the light chain variable region of
the 1119 antibody
SEQIDNO: 8 Amino acid sequence of the light chain variable region of the
1119 antibody
SEQIDNO: 9 Nucleotide sequence encoding the heavy chain variable region
of the 1118 antibody
SEQID NO: 10 Amino acid sequence of the heavy chain variable region of the
1118 antibody
SEQIDNO: 11 Nucleotide sequence encoding the light chain vaniable region of
the 1118 or 1118* antibody
SEQIDNO: 12 Amino acid sequence of the light chain variable region of the
1118 or 1118* antibody
SEQIDNO: 13 Nucleotide sequence encoding the heavy chain variable region
of the 1121 or 1121* antibody
SEQIDNO: 14 Amino acid sequence of the heavy chain variable region of the
1121 or 1121* antibody
SEQIDNO: 15 Nucleotide sequence encoding the light chain variable region of
the 1121 antibody
SEQIDNO: 16 Amino acid sequence of the light chain variable region of the
1121 antibody
SEQID NG: 17 Amino acid sequence of the entire heavy chain of the 1119
antibody
SEQIDNO: 18 Amino acid seguence of the entire light chain of the 1119
antibody
SEQID NO: 19 Amino acid sequence of the entire heavy chain of the 1118
antibody
SEQID NQ: 20 Amino acid sequence of the entire light chain of the 1118 or
1118* antibody
SEQ ID NO: 21 Amino acid sequence of the entire heavy chain of the 1121 or
1121* antibody




the 1118 or 1118* antibody SEQ ID NO 12 Am no acid sequence of the |ight
chain variable region of the 1118 or 1118* antibody SEQ ID NO 13

Nucl eoti de sequence encodi ng the heavy chain variable region of the 1121 or
1121* antibody SEQ ID NO 14 Am no acid sequence of the heavy chain variable
regi on of «whew-dl2d or 1121 * antibody SEQ ID NO 15 Nucleothde.sequence
encoding the light chain variable regdon of the 1121 anti body SEQ ID NGO 16
Am no acid sequence of the light chain variable region of the 1121 anti body
SEQ ID NO 17 Ami no acid sequence of the entire heavy chain of the 1119

anti body SEQ ID NO 18 Am no acid sequence of the entire light chain of the

1119 anti pSRYIBSEQ 22D NO 19 Anamiao add sqaecod the entté ligh ehaendfithea 1ieavy chai n
of the 1118 antibody SEQ I D NI@ntilﬂﬂyAm no acid sequence of the entirellight
chain of th$EQINBOO 1118* antNubizdyde SEd@erdcoNRCRAringem N0 aci d sequence of
the entirel $SEQIYNOIA n of the |INklkotde seqlidndd of'a BOR primaedly t 1 JHVV/I VIJI t]
JV1, VILW/ | SER N HO: 33 SEQ | D NQfucRatideequencacf abPCrestinesnce of the entire] |ight
chai n of thsEQMPNO: Znt i body SH®ucldofMe seqichctloid RER priteer sequence of a P
primer SHPEQ@INED: 24 Nucl eot i [ducketifscemencobf APCRGIRinwti mer  SEQ | 1} 25
Nucl eot i de| SEQIENOL28f a PCR pruwkbtide SEfedcoNRCRAfrinMdCl eot | de sequencle of a
PCR pri mer| SESHD NO: 290 27 Nuclaaicledtideseguracts BIR @giolkcR priner SEQ IQ NO 28
Nucl eot i de( SEgIENOL300f a PCR prAmies aciddefehda ofithe iddvyNlisih eaiabld ega@fience of a
PCR prinmer{ SEQ I D NO 30 Ani nd 1ac§*cnsldyence of the heavy chain variapl e
regi on of |SEQ@BYN@ril body SEQ |l DniNekcidBskqindernd tiedight eif werivbi rétontoie [ 1 ght
chain varijagble region of 1121*1antanttady SEQ | D NO. 32 Amino aci d seguence
of the ent)$EQ IEEGy32chai n of t|hemihd 48 sequence of the entire heavy chain of the 1118%
antibody
SEQ ID NO: 33 Amino acid sequence of the entire light chain of the 1121*
antibody
SEQ IDNO: 34 Amino acid sequence of the heavy chain CDR of the 1119,
1118, 1118*, 1121, or 1121* antibody
SEQ ID NO: 35 Amino acid sequence of the heavy chain CDR2 of the 1119,
1118, 1118*, 1121, or 1121* antibody
SEQID NO: 36 Amino acid sequence of the heavy chain CDR3 of the 1119
antibody
SEQ ID NO: 37 Amino acid sequence of the heavy chain CDR3 of the 1118,
1118*, 1121, or 1121* antibody
SEQ ID NO: 38 Amino acid sequence of the light chain CDR1 of the 1119 or
1121 antibody
SEQ ID NO: 39 Amino acid sequence of the light chain CDR1 of the 1118 or
1118* antibody
SEQ ID NO: 40 Amino acid sequence of the light chain CDR1 of the 1121*
antibody .
SEQ ID NO: 41 : Amino acid sequence of the light chain CDR2 of the 1119,
1118, 1118* or 1121 antibody
SEQ ID NO: 42 Amino acid sequence of the light chain CDR2 of the 1121*
antibody
SEQ ID NO: 43 Amino acid sequence of the light chain CDR3 of the 1119,
1118, 1118*, or 1121 antibody
SEQ ID NO: 44 Amino acid sequence of the light chain CDR3 of the 1121*
antibody
SEQ ID NO:; 45 Nucleotide sequence encoding the heavy chain CDR3 of the
1119 antibody
SEQ ID NO: 46 Nucleotide sequence encoding the heavy chain CDR3 of the
1118, 1118*, 1121, or 1121* antibody
SEQ ID NO: 47 Nucleotide sequence encoding the light chain CDR3 of the
1118, 1118*, 1119, or 1121 antibody
SEQ ID NO: 48 Amino acid sequence immediately preceding a heavy chain
CDR1 '
SEQ ID NO: 49 Amino acid sequence that may immediately precede a heavy
chain CDR2
SEQ ID NO: 50 Amino acid sequence that almost always follows a heavy chain
CDR3
SEQ ID NQ: 51 Amino acid sequence that usually follows a light chain CDR3




anti body SEQ ID NO 33 Am no acid sequence of the entire light chain of the
1121 antibody SEQ ID NO 34 Am no acid sequence of the heavy chain CDRlI of
the 1119, 1118, 1118*, 1121, or 1121* antibody SEQ ID NO 35 Amino acid
sequence of the heavy chain CDR2 of the 1119, 1118, 1118*, 1121, or 1121*
anti body SbBQaWBuNG:; 36 Anino acid sequence of the heavy.chaia.CDR3 of the
1119 antibody SEQ ID NO 37 Am no ac¥dd sequence of the heavy chain CDR3 of
the 1118, 1118*, 1121, or 1121* antibody SEQ ID NO 38 Am no acid sequence
of the light chain CDRI of the 1119 or 1121 antibody SEQ ID NGO 39 Am no
acid sequence of the light chain CDRI of the 1118 or 1118* anti body SEQ I D
NO 40 Am hBEQ@) NOss2juence of [t Rrinb agtbeqadnad of aGlghll s@fiedcBe TI2IF —antibody
SEQ | D NO | 48Q aNooszaci d sequehngmindteid Bqudntodita siphasaquéloRZ of the 1119
1118, 1118} SEQID MD?34 ant i body [Skkinb krilkdquéhde Maisiphal &juehcs €qUENCE of the | i ght
chai n CDR2| sEQE®O1IX1* ant i Doghyinbkél bdghidde of43ipMTsdiea6! 0 sequence of the

| i ght chai nSEDPBRINGE 54 he 1119, | fukidtidelsdcudiioe 0O fthe hdad¥ cham VAI@BIY rc f D 44
Am no aci d| sequence of the |ightlighatibedeDR3 of the 1121 antibody SEQ | D NO
45 Nucl eot | §8Q sBNOesTEe encodi nFNﬁctbetide&aqnyndéhﬁltmI@HRBaiﬂirariaBleregibﬁleam body
SEQ I D NO [46 Nucl eoti de sequenmébeincodi ng t he heavy chain CDR3 of th

1118, 1118*, 1121, or 1121* antibody SEQ I D NO 47 Nucleotide sequence
encodi ng the |ight chai.n of. the 111 118* 119 r. 1121 anti body
SEQ ID NO 48 Am Yot ahtngr asSBeq“ug‘ﬁé‘é"e‘ithr%‘%é’a‘i“é‘@%l”&”%?%’c%eiiﬁ A splHiog ot RIS DR
SEQ I D NO %8 infiminogloldincnabeeojeseand entblodits ofghe inventid attiehajty ploectiel satitodiay y
chain CDR2 ﬁl':a%kg:r u%ect?Qth&ga a5t oq acefl lﬁ%glcaeceilql?"lg th%l %?etsscsalanw& Ssecfre e!slarqws a

heavy chain
5  immunoglobulin molecule or antibody of the invention can be implanted in a patient, whereby an

U

antibody of the invention or immunologically functional immunoglobulin fragment thereof is
expressed and/or secreted in the patient, thereby inhibiting or modulating IFN-y activity.

The invention also provides biologically and immunologically purified preparations of
antibodies, preferably monoclonal antibodies raised against and having biological and

10  immunological specificity for binding specifically to human IFN-y.

The ability to clone and reconstruct megabase-sized human loci in yeast artificial
chromosomes (YACs) and to introduce them into the mouse germline permits development of an
advantageous approach to elucidating the functional components of very large or crudely mapped
loci as well as generating useful models of human disease. Furthermore, the utilization of such

15  technology for substitution of mouse loci with their human equivalents produces unique insights
into the expression and regulation of human gene products during development, their
communication with other systems, and their involvement in disease induction and progression,

An important practical application of such a strategy is the alteration of the mouse
humoral immune system by the introduction of human immunoglobulin (Ig) loci into mice in

20  which the endogenous Ig genes have been inactivated, International Application No. WO
93/12227. This system offers the opportunity to study mechanisms underlying prograrnmed
expression and assembly of antibodies as well as their role in B-cell development. Furthermore,
such a strategy provides a source for production of fully human monoclonal antibodies (MAbs).
Fully human MAbs are expected to minimize the immunogenic and allergic responses intrinsic to

25 mouse or mouse-derived MAbs, and to thereby increase the efficacy and safety of the
administered antibodies. Fully human antibodies can be used in the treatment of chronic and
recurring human diseases, such as osteoarthritis, rheumatoid arthritis, and other inflammatory
conditions, the treatment thereof requiring repeated antibody administration. Thus, one particular
advantage of the anti-IFN-y antibodies of the invention is that the antibodies are fully human and

30 can be administered to patients in a non-acute manner while minimizing adverse reactions



SEQ I D NO 51 Amino acid sequence that usually follows a Iight chain CDR3
YYv GVWY,ud 1Y, r.a,uLLuua/w4U,1 34 SEQ ID NO 52 Am no acid sequence of a
signal sequence SEQ ID NO 53 Ami no acid sequence of a signal sequence SEQ
ID NO 54 Am no acid sequence of a signal sequence SEQ 11) NO 55 Am no
acid suence of a si gnal sequence SEQ I D NO 56 Nucleotide seq}uence of the
heavy chai n"'Variablé region of 1118*;antibody SEQ I D NO"57°Kicresti de
sequence of the light chain variable region of 1121 anti body In yet anot her
aspect the invention provides hybridoma cells and cell lines that express

t he i mmunogl obul i n nol ecul es and anti bodi es of the invention, optionally

| | t f
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ant i body of the iusHhdiRs Of chiRtio] & LR tk Rtk ARk LITUARA) Jaijg%@

fragment thereof is _expressed and/ or secreted In nIp I ent,
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systenms, and their 1nvolvenment 1n disease In ductron an progressi on

i mpor t ant  priatiugar alagovithehe husin ytriaBlscegion(ss insachegige o grodics chimers antibagiesof  t he
nmouse hunoral immune system by the introduction of human i nmunogl obulin
(lg) loci_into mce in 20 which the endogenous | g genes have been

i nact i vatded. Natnrally Qseursing AntibadyiSEactsh No. WO 93/ 12227 This systemoffers
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assenbly of anti bodi es as their role in evel opnment .
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arthritis,

termmal portlon of each chain typically defines a constant region responsible for effector
function, Human light cﬁains are typically classified as kappa and lambda light chains. Heavy
chains are typically q]assiﬁed as mu, delta, gamma, alpha, or epsilon, and define the antibody's
25  isotype as IgM, IgD, IgG, IgA, and IgE, respectively. IgG has several subclasses, including, but
not limited to, IgGl, IgG2, I1gG3, and IgG4. IgM has subelasses including, but not limited to,
IgM1 and IgM2. IgA is similarly subdivided into subclasses including, but not limited to, IgAl
and IgA2. Within full-length light and heavy chains, typically, the variable and constant regions
are joined by a "J" region of about 12 or more amino acids, with the heavy chain also including a
30 "D region of about 10 more amino acids. See, e.g., FUNDAMENTAL IMMUNOLOGY, Ch. 7,
2" ed., (Paul, W., ed.), 1989, Raven Press, N.Y. (incorporated by reference in its entirety for all
purposes). The variable regions of each light/heavy chain pair typically form the antigen-binding

site,
Some nafurally-occurring antibodies, which have been found in camels and llamas, are
35  dimers consisting of two heavy chains and include no light chains, Muldermans et al., 2001, J.
Biotechnol, 74:277-302; Desmyter &f al., 2001, J. Biol. Chem, 276:26285-90. The invention



conditions, the treatnent thereof requiring repeated anti body

adm ni stration. Thus, one particular advantage of the anti-IFNy anti bodies
of the invention is that the antibodies are fully human and 30 can be

adm nistered to patients in a non-acute nmanner while mnimzing adverse
reacti ons v «bubi-ua0, Y, r~, ii~o~, vvarwOn 35 commonl y. assaoebal.ed wth
nouse anti-human anti bodi es or other 3previ ously described non-fully human
anti bodi es or non-human anti bodi es from non- hurman speci es. Using net hods set
forth herein, one skilled in the art can engi neer nouse strains deficient

in nouse anti body production with large fragnments of the human Ig [ oci so
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Desiderio, supra.

CDRs can be located in a heavy chain variable region sequence in the following way,

CDRI1 starts at approximately residue 31 of the mature antibody and is usuaily about 5-7 amino

acids long, and it is almost always preceded by a Cys-Xxx-Xxx-Xxx-Xxx-Xxx-Xxx-Xxx-Xxx

(SEQ ID NO: 48) (where “Xxx” is any amino acid). The residue following the heavy chain

30 CDRI is almost always a tryptophan, often a Typ-Val, a Trp-Ile, or a Trp-Ala. Fourteen amino

acids are almost always between the last residue in CDR1 and the first in CDR2, and CDR2

typically contains 16 to 19 amino acids. CDR2 may be immediately preceded by Leu-Glu-Trp-

Ne-Gly (SEQ ID NO: 49) and may be immediately followed by Lys/Arg-

Leu/Te/Val/Phe/Thr/Ala-The/Ser/lle/Ala. Other amino acids may precede or follow CDR2.

35  Thirty-two amino acids are almost always between the last residue in CDR2 and the first in

CDR3, and CDR3 can be from about 3 to 25 residues long. A Cys-Xxx-Xxx almost always



Some naturally-occurring anti bodi es, which have been found in canels and

|l amas, are 35 diners consisting of two heavy chains and include no |ight
chains. Miul dernmans et at, 2001, J. Biotechnol. 74:277-302; Desnyter et at,
2001, J. Biol. Chem 276:26285-90. The invention WU .LVU4/ VJJ 14 1 1"I .1/
UILV VI/ \dde@uhiedss:36 enconpasses dineric anti bodi es cersistiBg.6f. two heavy
chains that can bind to and/or inhibi3 the biological activity of IFNy. A
crystal |l ographic study of a canel antibody has reveal ed that the heavy
chain CDR3, which is 19 amno acids long, forns a surface that interacts
with the antigen and covers the two other hypervariable regions. Desnyter
et at, suprammefiutaly prERS: CBRI, rpd e TgnGlySidkdily SRQ G NOb 58)dlmest lwaydi folkiwisc canel
anti bodi es, -gg;well as in the nore typical tetrameric antibodies. The
variable regions typically exhibit the sane general structure of relatively
conserved franekehtiehiie §DRe sar( RRpeafedimelighb yhairtreeusndeyip dheellowits| vayr €BRoNS,

al so cal | edgganphsreihasy tiaudes 6F mtnrg aﬁ EP R 19 s ngq? %xd&e{som the

two chai ns of each pair are typi caaoe/ edded wt ' r amewor k
regi ons, 3 whiogh Héselees Biveyppragiedbr als. %@@pneuabn@mlwwew amyingrecidabatvteni nal t o

C-terninal, zhequshrekla@mf@m Aaeaneyfrsth@sadae \saebﬁblaﬁd CQ&QQQﬁmBMleﬁ?J T YesBQUIPI i S€
the domai ns FRI CDR3 . The assi gnnent of

am no aci ds'P® gygﬁ 1s &@Wﬁ‘llhp‘ie%cdﬂ/b[ H%ITFyVP]ﬁrYé’C%ﬁ’HaWc]ée Pher niheseridmpsti t i ons
of Kabat et alarhys,32&&1@8@e&lrdaﬁdlelhghtmlﬁcﬂﬂl ahd CDIbﬁ'aﬁH/\CDKﬁhaisuaﬁi atdlit 7 toIgquences

of Proteins of | o] Interest tional |tute of 15

Feal th. Bot HEUREERN RS - CRRE s 42T el aroteinads b gl e oy ne -

196: 9014917Xx>6ﬁlyt(BEQI]BNQabl) 1989, Nature 342: 878 883. CDRs constitute the
a1 Sur2Ce BRSO IS DR Bt SR R
heavi/ chai nChRy cmosmmtluﬂeelonm derbmns |tMpmakeaMr lgagtie differnfiort svhatris @picdlgds

bi ndi ng wit Chot hi a
and Loak o bbbl i Sym @ CAGY R s 380 it PRt BfiSwinfeck Ry 010
and Davis (20608) amrnméﬁtERllé(tq% a@mu@ds, BR% nhptte 42 eming| acid; 200 FR4, 0Jto 218 ol .
Chem 2?55( 28hino %ga§5F91Qner afd i Mﬁﬁ!cﬁ%ﬁﬁfﬁﬂﬁﬂ szt%)clﬁw le’hgth?'o?thgﬁmﬂﬁh frazlé\g/é}')(

277-302. In sone anti bodi es, rFtRiy ain E to constitute the
mj or area BERORH aetInIEe fleving ranecsa iRl gl ip Brmiptacidsh Rbddp 25 peiayeids et al ,

supra. In Vik3 0158 Sehd RUsSHRERED th I3 WhheRigDR3 al one is varied can be used
to vary the bindin ropert| es of_an anti bOdé’a Muyl der mans, supra
t@%s '

Desi deri o, supray ogeypiing @nfivodics Scally Hely )Fl%ﬂaﬁeﬁ“e!?%ﬁ hish é“rF“éfgthn
sequence [ nariub@iyflﬁtloIt@/\@eﬂ@laﬂ\ﬁhthaymrotah 3bckebio@ bnd WML 16 HBRbREeN! iheld Hatge 31 Of

t he mat an and i.s ysual about 7.amno .acids |lo and it is
al st i oty S yioohs Hatined o6 RIS PR 2 SR | D NO
48) (vvhere ookurxing signabseyuched ¢i@ hatedotbyous Sigmal begadncie dbabibawielde. t he heavy chain
30 CDRI is al nost always a tryptophan, often a Typ-Val, a Trp-lle, or a

Trp-Ala. Fourteen amino acids are al nost always between the |ast residue in
CDR1 and t hkn fifro Maturati@DE2AnthodiesCOR2

Antibodies can be matured in vitro to produce antibodies with altered properties, such as a

25  higher affinity for an antigen or a lower dissociation constant. Variation of only residues within
the CDRs, particularly the CDR3s, can result in altered antibodies that bind to the same antigen,

but with greater affinity. See e.g. Schier ef al., 1996, J. Mol. Biol. 263:551-67; Yang et al., 1995,

J. Mol. Biol. 254:392-403, The invention encompasses antibodies created by a variety of in vitro
selection schemes, such as affinity maturation and/or chain shuffling (Kang et al., 1991, Proc.

30 Natl Acad. Sci. 88:11120-23), or DNA shuffling (Stemmer, 1994, Nature 370:389-391), by
which antibodies may be selected to have advantageous properties. In many schemes, a known
antibody is randomized at certain positions, ofien within the CDRs, in vitro and subjected to a
selection process whereby antibodies with desired properties, such as increased affinity for a
certain antigen, can be isolated. See e.g. van den Beucken ef al.,, 2001, J. Mol Biol. 310:591-

35  601; Desiderio et al., 2001, J. Mol. Biol. 310:603-15; Yang et al., 1995, J. Mol. Biol. 254:392-
403; Schier et al., 1996, J. Mol. Biol. 263:551-67. Typically, such mutated antibodies may



typically contains 16 to 19 am no acids. CDR2 may be immedi ately preceded by
Leu-AQu-Trp- Ile-Ay (SEQID NO 49) and nmay be imredi ately foll owed by

Lys/ Arg- Leu/lleNal/Phe/ Thr/ Al a-Thr/ Ser/Il e/ Ala. O her am no acids may
precede or follow CDR2. 35 Thirty-two am no acids are al nost al ways between
the | ast neskewe.df COR2 and the first in CDR3, and CRR3, LaR.be.f.r om about
3 to 25 residues long. A Cys-Xxx- Xxx 38| nost always W V kKOVONJJ IY 1 1 ..1/
V WMV VJ, VILV / 1 37 imrediately precedes CDR3, and a Trp-dy-Xxx-Ay (SEQ
ID NO 50) al nost always follows CDR3. Light chain CDRs can be |ocated in a
|l ight chain sequence in the following way. CDRI starts at approxi mately
resi due 24 afmptikee sevaiali bleera tdsidaddyinasid dorSmots WEDHRsy dafeadihg Wi the ddslgy esthdues 5
long. It is L al receded b s.,. There are al nost al ways 15

ani no aci ds™ géggmgstésna%?\é\%{:ﬁ%sstmp?'es"ie&ﬁ'e%‘fade kBt %76 r st resi due of CDRR,
and CDR2 is alnost always 7 residues long. CDR2 is typically preceded by

|1 e-Tyr, Vapr i o Bfuif IabbflesPN€- There are alnost always 32 residues
bet ween t he 1sﬂ-g[1gtc°c aln nghdﬁeéDRS and CDR3 is usually about 7 to 10

anmi no act ds | ongA biepriicios bifinevanel aatibady &ypjselbie ereaitifigial bybridantibads hestingtwd ol | owed
by Phe-Qdy- diﬁ&e%%@cuail(fﬁg@c a%ﬁ\el% amiltvo dﬁaﬁnﬁ;indﬂg ditks. ']Eﬂs%aﬁc Rribodids ey " €21 1 2€
that the | engths of "framework regions surrounding the _can contai n

i nsertions BfPrefurely@yariethefimetiodeingiuding butantfinpited fo. fusion pf bridsss of lsking pi cal .
As meant hermiv).frabiéntd. €928t} GonfARANE ENBinknl (BOENN, K. 2h RS 76:31 5334, t hi n
the fol |l ow n% raneges: FR1, 0 tq 41 anmino acids; FR2, '5 to 24 am no acids;
FR3, 13 to AW -d& 2% muype! pe&1545-1%% 21 15 anmino acids. Further, the
inventibn contenplates that the | engths of light chain framework regions
fall w thin,the .ol‘lgowi.rgg Jyanges: FRI, 6 to 35 amno acids; FR2, 4 to 25

am no aci dstrePERHon of Aagbidies, "o acids; and FR4, 0 to 23 amino acids.

Nat ur al | y occur rTheginaentiorh pehvelss taytiiodiad kthat ibimgl speleficallg i tg niaimas efNenCc &hesehi ch

directs the_ .antibody. into e.cel lul.ar _pa f rotein secretion and
which is no?““g‘?htééss te‘l‘%f e ?f"@‘ﬁ’%& E’é%“&‘}‘“emza pa f“gti;%é‘h ]%ﬁag‘l"y ﬁﬁ%‘F‘B%ﬁ?fﬁg R odi ng
an ant i bodyantibodidseofi the émentam ecaay bee pelpaenzh on atonockinkly anddercmay iba gecsinbyinait
sequencg; or er u I i | Qw. VELTO
Vet ur at | on. SRS I8 (O Rl e B Gn A aF 36 bl R M hretshdibd
ant i bodi es <amplediytimmurizgtion pliransgsnic aximaln capsbleiof P&lubing hemancfiodies {zeef for an

antigen or @cakﬂ\@ﬁﬁtﬂqtgﬁﬁg(ﬁgé}%g&gg&ﬁ;@g}{caﬁol}(wd @hizg;p,),of only residues within

the CDRs, particul arlfg/ t ) 5, can result in altéred antibodies that bind
to the sane antig&FDRswfhe Jighthyp andhervy shain yariahe regiogs of ayti-I3E prsibodies oft
1996, J. Mothe inBirfton cafind: goaribd @ frantedidek Rfio (FRs) I8 the damelVBE anofBbrDbpecies. In

254: 392-403. The jnvention enconpasses. antibodies created by a variety of in
vitro &bl etertpipgmbedintss the GDRg of e Lighticham spd heavy chain yasiabls goeisios ef7a A Nemuf £ 1 i ng
(Kang et at anti#& ImayPbOgrafteOioNdbhiensudhidslan B4 to &¥&hitel 2 ;‘3&%3:):&’ ritibdYA samf f 11 ng
(Stemmer, 1994,. gat yre. 370: 389- 39‘?]‘?)‘;11,3[ }lloy whj ch ,anbl bodi es nay be ssﬁect ed to
have advant 3{%83 ﬁBP‘B"E?F e gcompassediy hednsipptgentiap. | ko Grgate consenshs human FRs,

FRs from several human heavy chain or light chain amino acid sequences are aligned to identify a

consensus amino acid sequence. The FRs of the anti- IFN-y antibody heavy chain or light chain
25  can be replaced with the FRs from a different heavy chain or light chain. Rare amino acids in the
FRs of the heavy and light chains of anti- JFN-y antibody typically are not replaced, while the rest
of the FR amino acids can be replaced. Rare amino acids are specific amino acids that are in
positions in which they are not usually found in FRs. The grafted variable regions from anti-
IFN-y antibodies of the invention can be used with a constant region that is different from an
30  original constant region of an anti- IFN~yantibody. Alternatively, the grafted variable regions are
part of a single chain Fv antibody. CDR grafting is described, e.g., in U.S. Patent Nos. 6,180,370,
5,693,762, 5,693,761, 5,585,089, and 5,530,101, which are hereby incorporated by reference for
any purpose.
Antibodies of the invention can be prepared using transgenic mice that have a substantial
35  portion of the human antibody producing locus inserted in antibody-producing cells of the mice,

and that are further engineered to be deficient in producing endegenous, murine, antibodies. Such




anti body is random zed at certain positions, often within the CDRs, in vitro
and subjected to a selection process whereby anti bodies wth desired
properties, such as increased affinity for a certain antigen, can be

i sol ated. See e.g. van den Beucken et al., 2001, J. M. Biol. 310:591 35
601; Desi devie~eis.al ., 2001, J. Ml . Biol. 310:603-15; .Yang.&tvak.,, 1995, J.
Mol . Biol. 254:392- 403; Schier et at3 1996, J. Ml . Biol. 263:551-67.
Typical ly, such mutated antibodies may YI V GV VY VJJ /Y|l L VvV 1/ V ULV VI/
VILV / 1 38 conprise several altered residues in one or nore CDRs,
depending on the design of the nutagenesis and selection steps. See e.qg.
van den Beuekenuretapable of prbdiicing Rin®peitiiuhdzlddiliBnblatdsi Mdantivates RROECEtS A

PS5t el R Bl ) M - A i
di fferent bemitibdigs. siTedmolopies pelizefli for anti¢virgdibés rasuly archdisgoed uiaetle [pgtefts,vari ety
of Fab) 1 r el g Rithenb aislolie bl Pectfipibrctl, IV RRA ARGt ' "
| munol . § 79skitsaBuagiet may Koplbehetpodstas disclosed §olajerngtionklibatanbApplivd®n PoMRatcB53. 10
Speci 1 cal 150 BORRE, et MegeB Bkl L ARS bl BAKET sleiig pRld
i mruni zat i off % ttAS% WMaturd Eangtits 15-M0y1 56 wiighaig rherebis incorpereted by Teferencarfor 4ydi es of
the inventig@,g&an be polyclonal or monoclonal and/or may be reconbi nant 15
antibodies. In certain enbodi ments, fully human anti bodi es of the invention
are prepared, fofte BRigral antiRpdicyiadbs af ﬁ@ﬁ“@ﬂ“@r‘éﬂé’@éﬁ?@“&rﬁymF@eb’aﬁabl e of
ero o:j_um {@ hi % u?@tﬂc?_@ﬂg e«%éngﬁ@ai n%o%d%c)lon@l%ﬁﬁﬂdﬁ meﬁla(]gcﬁcsgﬁ,aé.'.,_omﬁhtadaﬁ,u@.&haﬁcd ]
plication, ub..ca i 0 he of the I1ght chain and heavy
chaic [1 \éa:i ag)l]gy %éﬁﬂ%te&ngﬁpfiﬁgszﬁ?ﬁN@ re gﬁﬁgﬁﬁ?‘f@ﬁ"’_&%ﬁ b:a
grafte 0] figbaddiztidhe floCddSre rdi¢r@2d) N @ritaglE;, otbdr @ forSp@uceg. | N
20 certain enbogiaent% .t he oﬁ tPe qupt chai n and heavy chai p variable
Fegi ons of TRPTITENERDANS BB PBED oF &t THH Plo CRONEHNSEIRER LRE"t o
create a "hiumphecyees” antibody. Such humani zed antibodies are enconpassed by
hunan hivy chat Qb PoEPE P e n o aEre DEYGEREcS F U Rua g
identify a podwsensibe meisas vavivtliseglshgeand TinmuRsion protoaels ami technilyieior
it orent  noSuudEfinliecd flhocREkP saltn MO ER W68 b rhlod Alfpee g P17
heavy and | Pygtine myehomasells) andrfpsion praegflugesaretalspéennt ypi cal |y are not repl aced,
while the rest pf ;e RRdMEROMAG Hishaf HbnbGoraERhRRAM: dREd& AMBOmAEl ds are
specifi%)aniqpqﬁéngs tgg% ared n |¥£i;iogé I n which they an;ﬁqﬁt usual |y
found i AY FR8RUO i8R To/AR | DG LEERET SEE STERTEEMNE e caryipgpgitsfithobimags  of
the inventi QRmGdnyddn wiRd thide hotRNFiant TheSi tARsgbM@tmitess rltddiab @Bkinf4s0m an
30 original canstant region of an anti-_ |IFNy antibody. Alternatively, the
grafted var i 2" ugh GABAIR @ehuman ifmypoglobulin grng minjlachs thot LRpdeh JRFFaTaegsR
grafting i shegscichBed, and. . and ikNight ShairlPRdrambglo¥asn s€qudttes, Ididther with targeted

mutations that inactivate the endogenous g and & chain loci (Lonberg et al, 1994, Nature

25  368:856-859). Accordingly, the mice exhibit reduced expression of mouse IgM or x and in
response to immunization, the introduced human heavy chain and light chain transgenes undergo
class switching and somatic mutation to generate high affinity human IgG x monoclonal
antibodies (Lonberg ef al., supra.; Lonberg and Huszar, 1995, Intern. Rev. Immunol. 13:65-93;
Harding and Lonberg, 1995, Ann. N.Y. Acad. Sci. 764:536-546). The preparation of HuMab mice

30  is described in detail in Taylor et al., 1992, Nucleic Acids Res. 20:6287-6295; Chen et al., 1993,
International Immunology 5:647-656; Tuailloﬁ et al., 1994, J. Immunol, 152:2912-2920; Lonberg
et al., 1994, Nature 368:856-859; Lonberg, 1994, Handbook of Exp. Pharmacology 113:49-101;
Taylor et al., 1994, International Immunology 6:579-591; Lonberg & Huszar, 1993, Intern. Rev.
Immunol. 13:65-93; Harding & Lonberg, 1995, Ann. N.Y. Acad. Sci 164:536-546; Fishwild et al.,

35 1996, Nature Biotechnology 14:845-851, the contents of all of which are hereby incorporated by
reference in their entirety. See further U.S. Patent Nos. 5,545,806; 5,569,825; 5,625,126;



5,693,762, 5,693,761, 5,585,089, and 5,530,101, which are hereby

i ncorporated by reference for any purpose. Antibodies of the invention can
be prepared using transgenic mce that have a substantial 35 portion of the
human anti body producing |ocus inserted in antibody-producing cells of the
m ce, and-thatvare further engineered to be deficient .inyroeducing
endogenous, nurine, antibodies. Such#v.| LUOY,vall4l a v ai vuwo,V.,..0,a
39 mice are capable of produci ng human i nmunogl obul i n nol ecul es and

anti bodi es and do not produce or produce substantially reduced anounts of
muri ne i mmunogl obul in nol ecul es and anti bodi es. Technol ogies utilized for
achi evi ng tH63,4285,180,6a80;6,817 397, eselqmisns sl 1fat8on,0eg; ancbﬂmoiqggxtaimmsonba@d

ref erences 0 in n hereln n enb di ment s,
o erences, dysalonsii g 5 ARkl Sneky AR UBIEL SRR PIBIChEE S,
Appl i cat i onPubligatipe Hps. HfD 9N®227V@b9®ﬁt21418934, 19&35 O 9222646, ebblishaddxcpatented by

reference f@g).any wayop 134 RArYR90RG, tics
15: 146- 156, which 1s h@?@gyﬁﬁﬁ%orpo?catg ﬁ% o Igcﬁcesﬁ%g%fy%lr%ﬁ:h a[r)euc#;ere% e. The

nonocl onhl BEARAsR kysreferpngesin thsfr entiraty; M@mtweh tbaHOsé anst Bdel@eundgyniamicar i et y
of 10 techphyescriteds tHQEﬂ%pEQHéI&PEahQQQJed FRRRGAO Rhan ARt 'Ibﬁ%tﬂsﬁ&tgodol ogy,

e.g., the standard somatic bridi zation technique of K

MIstein (1975, &gk @n@d@%&re anA ?%Lﬁ’éﬁ‘ﬁélﬁ’ﬁﬁtoﬂc?lﬂd@éwﬁcﬁ‘}bbtp|f8ﬂﬂ’at~t1ﬁ1@h

procedures @nmbm@ﬁmomdon doRst4k (m,qbﬂk@ thaRt1 b, wtfqnumsorfmm NI efidgiing
|bod|e can be e Vi r or qQncogenic

nonocl onal
t ransf or mat ‘7“8)1‘?‘3’815“ of the iy %@%tggant'g@le@?@d g‘b@ "B éﬁP r?ébetggﬁg ERRTPiItely
prepari y huﬁmndmmméHMs the nouse. Hybridoma production in the nmouse is
ery well establ,sh n r.ot ocol s and t.echnj f
;/so?/at i on ofS i m%l{‘x%n' ?eéfcefd Sﬁgedhrgﬂl %’% a”ft%?y?sf?g gﬁrﬂnvﬁﬁ’%n\ﬁéﬁ cf“‘??ﬁ%@)rﬂ#ﬁf P‘Hga‘élrt .
Fusi on par tiseyrs. GhegﬂmomﬂmnnheoﬁMEhﬁhmowﬁiHﬂbﬂﬁﬂdﬂ&ﬂﬁmmﬁ mwnmhﬁh&eﬁmare al so
K I dj | o
e R L
m ce carryi thgarph'vct@ cothpmdae htmmlmppal lightich@n m;deatlmnm mGiéueawhbmn t Expresaimé
system 15Thea§1§b nge@%? F\% Qﬁ&nﬁgn c%mﬁxrxﬁ%{ ee{nrlgﬁhh%vg 9}{3% EhntEnt re l_&l\{?gesc@eg ﬁ'(uthg ontain

a hurman | munogl obu gene m cus ncodes unr rra man heavy
(t and y) df@mples balw. Témaﬁﬁﬂﬁmmn@bm variable spgine efghe @D@;@lem}phmtftdhoaar get ed

mut ati ons t | i t at,
1004, Kot ur e st SRk olE! ful NEcSRARTGROLE nCREI SR’ D flh chbitiol

expr essi on ¥ibadiss ekthe ﬁ‘l‘(ﬁ"é‘P“ v Bgpn Flﬁncdrf%fs%ﬁﬁ%’@“ from3rpglian ¢dlei on, t he

i ntroduced human, BaawYertddinkn@ WindeiviiVe rhdddichtioht RNBYRAGS cHald %cgl@%ht SaRA§ S
SWtChloﬁg and somatic nu a{ﬁgn to generate high affinit

monocl oftal OfaantirEde; @dibedyolpd cgrresponding r&fﬁlbfrcatwns Lto e F@wélﬁa “Pﬂ%‘%‘é"rs) vﬂ’é%
| ntern. Revproduwmqh:N Mtl%eeiﬁavmgﬁﬁaiom ad€hetnRAlEE G cterdsBOSsimifn fo thhde f Acad.

Sci . 764:536.. iﬁg ‘l% parattlorL tENg@eﬂt m ce, 30 i.s qesgi eci |n§11 etail
in Tayl or eHAFNYAgEBedy, JR captpasty sybgantish oo 188iR B Junctin hgmica 9o3,
: characteristics of anti-IFN-y antibody may be accomplished by selecting substitutions in the
amino acid sequence of the heavy and light chains that differ significantly in their effect on
25  maintaining (a) the structure of the molecular backbone in the area of the substitution, for
example, as a B sheet or helical conformation, (b} the charge or hydrophobicity of the molecule at
the target site, or (c) the bulk of the side chain,
For example, a "conservative amino acid substitution" may involve a substitution of 2
native amino acid residue with a nonnative residue such that there is little or no effect on the
30  polarity or charge of the amino acid residue at that position. Furthermore, any native residue in
the polypeptide may also be substituted with alanine, as has been previously described for
"alanine scanning mutagenesis.”
Desired amino acid substitutions (whether conservative or non-conservative) can be
determined by those skilled in the art af the time such substitutions are desired. In certain
35 embodiments, amino acid substitutions can be used to identify important residues of anti-IFN-y

antibody, or to increase or decrease the affinity of the anti-IFN-y antibodies described herein.



I nternational |nunol ogy 5:647-656; Tuaillon et at, 1994, J. | mrunol.

152: 2912-2920; Lonberg et at, 1994, Nature 368: 856-859; Lonberg, 1994,
Handbook of Exp. Pharnmacol ogy 113:49-101; Taylor et at, 1994, International
| munol ogy 6:579-591; Lonberg & Huszar, 1995, Intern. Rev. |nmunol.

13: 65- 93; W#aLding..& Lonberg, 1995, Ann. N. Y. Acad. Sci .164.536~546; Fishw ld
et at, 35 1996, Nature Biotechnol ogy 414: 845-851, the contents of all of

whi ch are hereby incorporated by reference in their entirety. See further
U S. Patent Nos. 5,545, 806; 5,569, 825; 5,625,126; 40 5, 633,425; 5,789, 650;
5,877,397, 5,661, 016; 5, 814,318; 5,874,299; and 5,770,429; all to Lonberg
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i sotype. ThEensrallyy B Easiommation, propedyg aised; paey idersnd ygon the }G’Ethté rbeéﬁ‘mfmnt s,
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little or pofarity or charge of the anino acid residue
at that2posi ti onTyﬂﬁntly,rmpmma veamys usesit in\agy o thedhog dells will contain sequences for

plasmid maintenance and for cloning and expression of exogenous nucleotide sequences. Such

sequences, collectively referred to as “flanking sequences” in certain embodiments will typically

include one or more of the foliowing nucleotide sequences: a2 promoter, one or more erhancer

sequences, an origin of replication, a transcriptional termination sequence, a complete intron

30  sequence containing a donor and acceptor splice site, a sequence encoding a leader sequence for

polypeptide secretion, a ribosome binding site, a polyadenylation sequence, a polylinker region

for inserting the nucleic acid encoding the polypeptide to be expressed, and a selectable marker
element. Each of these sequences is discussed below.

Optionally, the vector may contain a “tag"-encoding sequence, ie., an oligonucleotide

35  molecule located at the 5’ or 3” end of the anti-IFN-y antibody polypeptide coding sequence; the

oligonucleotide sequence encodes polyHis (such as hexaHis), or another “tag” such as FLAG, HA



t he pol ypeptide may al so be substituted wth al ani ne, as has been previously
descri bed for "al ani ne scanni ng nutagenesis."” Desired amno acid
substitutions (whether conservative or non-conservative) can be determ ned
by those skilled in the art at the time such substitutions are desired. In
certain 35uveshmeiaents, ami no acid substitutions can he.used.to.identify

i nportant residues of anti-IFNvy antiddody, or to increase or decrease the
affinity of the anti-IFNy antibodi es described herein. YYv LWY/uj,/"i/

ate. aivu~.vv.nwia 41 In alternative enbodi nents, antibodi es of the

i nvention can be expressed in cell Iines other than hybridoma cell Iines.
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25  may be isolated from a larger piece of DNA that may contain, for example, a coding sequence or

[x]

even another gene or genes. Isolation may be accomplished by restriction endonuclease digestion

to produce the proper DNA fragment followed by isolation using agarose gel purification,

Qiagen® column chromatography (Chatsworth, CA), or other methods known to the skilled

artisan. The selection of suitable enzymes to accomplish this purpose will be readily apparent to
30  one of ordinary skill in the art.

An origin of replication is typically a part of those prokaryotic expression vectors
purchased commercially, and the origin aids in the amplification of the vector in a host cell. If the
vector of choice does not contain an origin of replication site, one may be chemically synthesized
based on a known sequence, and ligated into the vector. For example, the origin of replication

35  from the plasmid pBR322 (New England Biolabs, Beverly, MA) is suitable for most gram-

negative bacteria, and various viral origins {e.g., SV40, polyoma, adenovirus, vesicular stomatitus



30 sequence containing a donor and acceptor splice site, a sequence encoding
a | eader sequence for pol ypeptide secretion, a ribosone binding site, a

pol yadenyl ati on sequence, a polylinker region for inserting the nucleic
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adapted to survive by virtue of the selectable gene present in the vector. Selection pressure is
25  imposed by culturing the transformed cells under conditions in which the concentration of
selection agent in the medium is successively increased, thereby leading to the amplification of
both the selectable gene and the DNA that encodes another gene, such as an antibody that binds to
IFN-y polypeptide. As a result, increased quantities of a polypeptide such as an anti-IFN-y
antibody are synthesized from the amplified DNA.
30 A ribosome-binding site is usually necessary for translation initiation of mRNA and is
characterized by a Shine-Dalgarno sequence {prokaryotes) or a Kozak sequence (eukaryotes).
The element is typically located 3° to the promoter and 5’ to the coding sequence of the
polypeptide to be expressed.
In some cases, such as where glycosylation is desired in a eukaryotic host cell expression
35  system, one may manipulate the various pre- or proscquences to improve glycosylation or yield.

For example, one may alter the peptidase cleavage site of a particular signal peptide, or add pro-
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25  genomes of viruses such as polyoma virus, fowlpox virus, adenovirus (such as Adenovirus 2),

bovine papilloma virus, avian sarcoma virus, cytomegalovirus, retroviruses, hepatitis-B virus and

most preferably Simran Virus 40 (8V40). Other suitable mammalian promoters include
heterologous mammalian promoters, for example, heat-shock promoters and the actin prometer.

Additional promoters which may be of interest include, but are not limited to; SV40 early

30 promoter (Benoist and Chambon, 1981, Nature 290:304-10); CMV promoter (Thomsen et al,,

1984, Proc. Natl. Acad. USA 81:659-663); the promoter contained in the 3’ long terminal repeat

of Rous sarcoma virus (Yamamoto, ef al, 1980, Cell 22:787-97); herpes thymidine kinase

promoter (Wagner et al, 1981, Proc. Natl. Acad Sci. US.A. 78:1444-45); promoter and

regulatory sequences from the metallothionine gene (Brinster ef al.,, 1982, Nature 296:39-42); and

35  prokaryotic promoters such as the beta-lactamase promoter (Villa-Kamaroff ef al., 1978, Proc.

Natl. Acad. Sci. U.S.A., 75:3727-31); or the tac promoter (DeBoer et al., 1983, Proc. Natl. Acad.
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25  enhancer sequences available from mammalian genes are known (e.g., globin, elastase, albumin,

alpha-feto-protein and insulin). Typically, however, an enhancer from a virus is used. The §V40

enhancer, the cytomegalovirus early promoter enhancer, the polyoma enhancer, and adenovirus

enhancers known in the art ar¢ exemplary enhancing elements for the activation of eukaryotic

promoters. While an enhancer may be positioned in the vector either 5° or 3’ to a coding
30  sequence, it is typically located at a site 5° from the promoter.

A sequence encoding an appropriate native or heterologous signal sequence (leader
sequence or signal peptide) can be incorporated into an expression vector, to promote
extracellular secretion of the antibody. The choice of signal peptide or leader depends on the type
of host cells in which the antibody is to be produced, and a heterologous signal sequence can

35  replace the native signal sequence. Examples of signal peptides that are functional in mammalian

host cells include the following: the signal sequence for interlenkin-7 (IL-7) described in US
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antibody that can subsequently be collected from the culture medium (1f the host cell secretes it

into the medium) or directly from the host cell producing it (if it is not secreted). The selection of
an appropriate host cell will depend upon various factors, such as desired expression levels,
polypeptide modifications that are desirable or necessary for activity (such as giycosylation or

30 phosphorylation) and ease of folding into a biologically active molecule
Mammalian cell lines available as hosts for expression are well known in the art and
include, but are not limited to, immortalized cell lines available from the American Type Culture
Collection {ATCC), including but not limited to Chinese hamster ovary (CHO}) cells, HeLa cells,
baby hamster kidney (BHK) cells, monkey kidney cells (COS), human hepatocellular carcinoma
35  cells (e.g., Hep G2), and a number of other cell lines. In certain embodiments, cell lines may be

selected through determining which cell lines have high expression levels and constitutively
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buffers {such as borate, bicarbonate, Tris-HCl, citrates, phosphates or other organic acids);
bulking agents (such as mannitol or glycine); chelating agents (such as ethylenediamine
tetraacetic acid (EDTA)); complexing agents (such as caffeine, polyvinylpyrrolidone, beta-
cyclodextrin or hydroxypropyl-beta-cyclodextrin); fillers; monosaccharides; disaccharides; and
30  other carbohydrates {(such as glucose, mannose or dextrins); proteins (such as serum albumin,
gelatin or immunoglobulins); coloring, flavoring and diluting agents; emulsifying agents;
hydrophilic polymers (such as polyvinylpyrrolidone); low molecular weight polypeptides; salt-
forming counterions (such as sodium); preservatives (such as benzalkonium chloride, benzoic
acid, salicylic acid, thimerosal, phenethy! alcohol, methylparaben, propylparaben, chlorhexidine,
35  sorbic acid or hydrogen peroxide); sclvents (such as glycerin, propylene glycol or polyethylene

glycol); sugar alcohols (such as mannitol or sorbitol); suspending agents; surfactants or wetting
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The sel ection of an appropriate host cell will depend upon-vartouds factors,
such as desired expression |levels, @l ypeptide nodifications that are
desirabl e or necessary for activity (such as glycosylation or 30 v
phosphoryl ati on) and ease of folding into a biologically active nol ecul e
Mammal i an cell |ines available as hosts for expression are well known in the
art and i regeniiGuchiss pluggnies, RIG, lsorhitan eeters. @olybarbatas sedhi 23 eelysoetiate 20] podsorbarai | abl e

from the Angr kfied) ﬁxmﬁaaﬁﬁlet k'élﬁlm %lésﬁﬁﬁ' F%h aﬂgﬁ{' eQHt(su@ﬁ)tas l'im ted
to Chinese hanster ovar a ce Ki dney ( BHK)

cel I's, monke¥SrOsE;oF PREYH tql)e%/or@ltx G!’éls)mﬂgﬁa"r’f‘&‘%{s‘%‘i%ﬁ%\‘tﬂé?@évqtﬂ Ihéh‘%% awéqthyrﬁadlgs %el |'s
(e.g., Rep foBidsium aadorﬂienuﬂmﬁolofsm@&&)ﬁr daptly heH@ss; bifuekt®! teRdipleiThadiopent s,

e e bl ShEGHE M&wﬁﬁ%&&%@“ﬂ%&%ﬁ#@%?ﬁﬁﬁﬁ Mo

bi ndi ng pr qaet.neﬁ&m,bm),amtnewkmmﬁgmpmya cell line fromthe B cel

| i neage that does not its own an 0 ut. has a, ca ke and
secrete a het eﬁ%ﬁ?fggb‘g&’ e Bpélﬁ’a{) E’éﬁ\é%‘g’f’i&f"m&?ﬂqoﬂ@p }?g%&%

i nvention ame slquxm thefaetrdegbatdieg tpangfot Exhliple,i the inicodedgnaabf aﬂﬂtﬂiﬁkhﬁﬁmﬁdtdverﬁ

i dentificat C r tiss hat prod . | N. L hodi es of
t he i nvent |1[Io'(ri1)mql 9 &J’Slrédm TEEl | g'eeb aﬁqiihgﬁﬁﬁgﬁesgggﬁmcr@ﬁ% ment of
| FN-y nlédi aﬁcéﬂl\T@ESsemeshl @amd elamdum)tsl sash cocmnsﬁtms usemﬂumcbmndh)mgalaagays to
detect IFN ratteoqf'zﬁﬂ{zﬁjeﬁaslegx% gtet)gzg Bvh P%ﬂﬂegoﬁléc {@g oy\ﬁ'né %ﬂvenllgrl\l' y

receptors. ant 1 bodi es t hat Interaction with
ot her bi ndi ng do Ay inembodigpntaheprimasy a@&%&@f@aﬁg’éml mphm@mﬂ’él?ﬂl Senosisony

nedi at ed diREaRQfher hiueBiscd Sbs-Efhed uieﬁmgll F@@&aﬁnpx@afsﬁﬁgﬂlv@ﬁa& 6r dafeld YayrBY

bl ock IFN-y binding to its receptor, which may result in _disruption of the
IFN-y i ndudast§?rgfﬁ'arancfl%§awl?w salja. spiudion |ox agiiigl e%‘tseﬁm@nfﬂlgd ROpREDLY

i nventign Fbﬁp’ﬁlén@kﬁ&d PR ke ateGiath cﬁﬁfﬁﬁﬁ)% tdoﬁp&nfaﬂmrl Bdr&iera adhhlﬁsruamutl cally
ef fective pl ur % of the anti I es of t he invention

t oget her Q&UE%? FPSE%B’% jating Pieh Wi bﬁ’%?‘éma’inla&’e her exgrplazy vehidhis iR | i zer,
emul sifier prmr&awadmvxas, phattheetickbeonhositionl comprise fTeis a»bf‘fey of ﬂﬁﬁte;ﬂl ablsss,

formul ati on mat als eci pi ents, at dos

concent r at i BAEH BZ 118y 83“""’#‘&9‘8 43? i,ag@ HQ)LB@F TRHpde S°H’f'1‘hlr g%q?%ﬁ'lb&‘me

conposi t i ornBberefei0 rmnrdem:mgmhodnhmmfethﬁ ingertiby aﬁiﬁ-f Eblt'r mmb@dymon@osufonamhy be | FN— y
ﬁgt ;P?%OES ger X éorage by Ilr'%xrl] et&% % le?tet? ggjmg)gﬂ 1onen¥1hg Qf%? m:él ge ce u %Hlt

concentr at |qpnglabfophvd9¢@d ag@@s (REMINGTONTS Eih!’dd‘dAﬁ?EHTEZALt S@Emﬁﬁmmnm thal

O OS 1 ko £ bl Rle b il s (K | Pl 3 LR dntloifhen Tl 11 1O OF
preserving, osmolarity, viscosity, clarity, color,

i sotonicit ;}FNotraiﬂbods peadingt imay | be Grmwated e lyqatligate psinll apgeepriate eaipisnts sechagse,
adsor ption Qkqepenetration of the conposition. In such enbodi ments, suitable

formul ation materials include, but
25 The pharmaceutical compositions of the invention can be selected for parenteral delivery.

:u

Alternatively, the compositions may be selected for inhalation or for delivery through the
digestive tract, such as orally. Preparation of such pharmaceutically acceptable compositions is
within the skill of the art.
The formulation components are present preferably in concentrations that are acceptable
30 to the site of administration. In certain embodiments, buffers are used to maintain the
composition at physiological pH or at a slightly lower pH, typically within a pH range of from
about 5 to about 8.
When parenteral administration is contemplated, the therapeutic compositions for use in
this invention may be provided in the form of a pyrogen-free, parenterally acceptable aqueous
35  solution comprising the desired anti-IFN-y antibody in a pharmaceutically acceptable vehicle. A

particularly suitable vehicle for parenteral injection is sterile distilled water in which the anti-
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excipients include, but are not limited to, inert diluents, such as calcium carbonate, sodium
carbonate or bicarbonate, lactose, or calcium phosphate; or binding agents, such as starch, gelatin,
30  oracacia; or lubricating agents such as magnesium stearate, stearic acid, ot talc.

Additional pharmaceutical compositions will be evident to those skilled in the art,
including formulations involving anti-IFN-y antibodies in sustained- or controlled-delivery
formulations, Techniques for formulating a variety of other sustained- or controlled-delivery
means, such as liposome carriers, bio-erodible microparticles or porous beads and depot

35  injections, are also known to those skilled in the art. See, for example, International Patent
Application No. PCT/US93/00829, which is incorporated by reference and describes controlled
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25 The invention also provides kits for producing a single-dose administration unit. The kits
of the invention may each contain both a first container having a dried protein and a second
container having an aqueous formulation. In certain embodiments of this invention, kits
containing single and multi-chambered pre-filled syringes (e.g., liquid syringes and lyosyringes)
are provided.

30 The therapeutically effective amount of an anti-IFN-y antibody-containing
pharmaceutical composition to be employed will depend, for example, upon the therapeutic
context and objectives. One skilled in the art will appreciate that the appropriate dosage levels for
treatment will vary depending, in part, upon the molecule delivered, the indication for which the
anti-IFN~y antibody is being used, the route of administration, and the size (body weight, body

35  surface or organ size) and/or condition (the age and general health) of the patient. In certain

embodiments, the clinician may titer the dosage and modify the route of administration to obtain



A pharmaceutical conposition of the invention is preferably provided to
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conposi ti ons used I'n vivo administration are typically provided as 15
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dehydr ag®d @ongeyspRothérZ@propriate material onto which the desired molecule has been absorbed or

encapsulated. In certain embodiments, where an implantation device is used, the device may be
implanted info any suitable tissue or organ, and delivery of the desired molecule may be via
diffusion, timed-release bolus, or continuous administration.
It also may be desirable to use anti-IFN-y antibody pharmaceutical compositions
30  according to the invention ex vivo. In such instances, cells, tissues or organs that have been
removed from the patient are exposed to anti-IFN~y antibody pharmaceutical compositions after
which the cells, tissues and/or organs are subsequently implanted back into the patient.
In particular, anti-IFN-y antibodies can be delivered by implanting certain cells that have
been genetically engineered, using methods such as those described herein, to express and secrete

35  the polypeptide. In certain embodiments, such ceils may be animal or human cells, and may be



powder. Such fornul ations may be stored either in a ready-to-use formor in
a form(e.g., Ilyophilized) that is reconstituted prior to adm nistration.
25 The invention also provides kits for producing a single-dose

adm nistration unit. The kits of the invention nmay each contain both a
first container.-having a dried protein and a second coRtakl@ewvhaw ng an
aqueous fornulation. In certain enbod2nents of this invention, kits
containing single and multi-chanbered pre-filled syringes (e.g., liquid
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polyacrylamide gel electrophoresis (SDS-PAGE) and analyzed by Coomassie-blue and silver-
staining. The purified material was greater than 95% pure as determined by both Coomassie-blue
and silver-stained SDS-PAGE. The material was also assayed by the gel-clot method (Limulus
Amebocyte Lysate), indicating a low endotoxin level. The identity of hu-IFN-y was confirmed by
Western blotting using anti-AF-285 NA antibody from R & D Systems. The final protein
30 concentration was determined from absorbance (Asgg) using the extinction coefficient method,

where Aag reading/extinction coefficient = concentration in g/L (extinction coefficient = 0.66).

Example 2

Production of Human Menoclonal Antibodies Against IFN~y .
35

Transgenic HuMab Mice



infusion, or by inplantation device. The conposition also may be

adm nistered locally via inplantation of a nenbrane, 25 sponge or anot her
appropriate material onto which the desired nol ecul e has been absorbed or
encapsul ated. In certain enbodi nents, where an inplantation device is used,
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prepared using stleraseeree fidly timmepumenociaped antiosliesetp HEN-uchiudabriaine Mere irenided t he
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Laborat ori es %38 lflromft}a%s ec?%t E coli or (‘5\?8 cale %?Jr%tsue]gd IFIR%?) %v[gssused to immunize the
HuMab mice intraperitoneally (IP) or subcutaneously (Sc).
Immunizations of HuMab transgenic mice were achieved using antigen in complete
25  Freund’s adjuvant and two injections, followed by 2-4 weeks IP immunization (up to a total of 9
immunizations) with the antigen in incomplete Freund’s adjuvant. Several dozen mice were
immunized for each antigen (human IFN~y produced in either E. coli or CHO célls). A total of 91
mice of the HCo7, HCo012, and HCo7+HCo12 strains were immunized with IFN-y, The immune
response was monitored by retroorbital bleeds.
30 To select HuMab mice producing antibodies that bound IFN-y, sera from immunized
mice was tested by ELISA as described by Fishwild et al. supra. Briefly, microtiter plates were
coated with purified recombinant IFN-y from CHO cells or E. coli at 1-2 uL/mL in PBS and 50
uL/well incubated at 4°C overnight, then blocked with 200 pL/well of 5% chicken serum in
PBS/Tween (0.05%). Dilutions of plasma from IFN-y-immunized mice were added to each well
35  and incubated for 1-2 hours at ambient temperature. The plates were washed with PBS/Tween

and then incubated with a goat-anti-human IgG Fe-specific polyclonal reagent conjugated to



25 pol yacryl am de gel el ectrophoresis (SDS-PAGE) and anal yzed by

Coomassi e-blue and silver- staining. The purified material was greater than
95% pure as determ ned by both Coomassie-blue and silver-stained SDS- PAGE.
The material was al so assayed by the gel-clot nethod (Linmulus Anebocyte
Lysate), indicati-ng-a | ow endotoxin |evel. The identity-eof -bu-lEN.y was
confirmed by Western blotting using &hti-AF-285 NA antibody fromR & D
Systens. The final protein 30 concentration was determ ned from absorbance
(A280) using the extinction coefficient nethod, where A2 reading/extinction
coefficient = concentration in g(L (extinction coefficient = 0.66). Exanple
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HuMab m_ce i f’ﬁ“@’ erito eall1 &) or subcut ﬁneou%%/ ni zati ons of
HuMab t rinsd¥ o P PR OleReT SJeHEF S PP BRI 6 0 BT 25 BN s
adj uvant andnacie@hageme@édnoms,,m DoiHMo aetidhich, Lathlop@RK SRILR 00 TR ith Bigh pladbsd, Up to a
total of 9 glutamine, and sodium pyruvate) plus 5 mM HEPES, 0.055 mM 2-mercaptoethanol, 56 mg/mL
gentamycin, .and 1x HAT (Sigma, Catalog No. CRL P-7185). After 1-2 weeks, cells were
cultured in medium in which the HAT was replaced with HT.
25 The resulting hybridomas were screened for the production of antigen-specific antibodies.
Individual wells were screened by ELISA (described above) for human anti-IFN-y monoclonal
IgG antibodies. Once extensive hybridoma growth occurred, medinm was monitored, usually
afier 10-14 days. Antibody secreting hybridomas were replated, screened again and, if still
positive for human IgG, anti-IFN-y monoclonal antibodies were subcloned at least twice by
30  limiting dilution. The stable subclones were then cultured in vitro to generate small amounts of

antibody in tissue culture medium for purification and characterization.

Selection of Human Monoclonal Antibodies that Bind to IFN-y
An ELISA assay as described above was used to screen for hybridomas that showed
35  positive reactivity with IFN-y immunogen. Hybridomas secreting a monoclonal antibody that

bound with high avidity to IFN-y were subcloned and further characterized. One clone from each
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noni tored by retroorbital bleeds. 30 To select HuMab mi ce producing
anti bodi es t'hati bound | FN-y, sera fromgsmmuni zed mice was t &St €d By ELI SA
as described by Fishwild et al. supra. Briefly, mcrotiter plates were
coated with purified reconbinant IFN-y fromCHO cells or E. coli at 1-2
aL/m in PBS and 50 L/well incubated at 4C overni ght, then bl ocked with 200
L/well of 5% n BS/ JTwee 0 ’ pl as from
| FN- 7- i mruni z@@L %&%aé%pg%%% eacué“é%?lppa eg?ﬁaﬁ dq‘r? "‘ée&g) tﬁ:‘ é’g‘éq)o‘r”aslc Seﬂour s
at anbi ent tefvp@ﬂlanaﬁr%lﬂThl@ebbaﬁc@@redmlmummw wi th PBS/ Tween and then
i ncubated with a g g 0G, F WV n
conjugated to 54 %g?sggﬂé% ﬁggglrséx‘lghdsas{a ?Eﬂ%ﬂ%h erHﬁHf ! %ﬁ?&?ﬁe &?geg filoctonal
tenperature. ®ibediss ppspred \R&élﬁfé?fe‘b\llﬂtfﬂn Ipssemppeimeatsdmicrtitshplete dvelld wire eoatgd at

anti - humans | gGnFso Wll fows sBIREHCIONA/mE. SRHBIE AR Hhrumkaﬁﬁh h%]@cm{ a%%d‘inﬁ h
per oxi dase (HRP) for our, at room errperature After was the plates

were devel opBerbaed o 4A@€1’Se”é‘é’ﬁs st Rlogking gith Sdiskensierump the pites “IS@[IPa:‘J‘tGd Ionith
Catal og No. Agh&R8ant (&o%%aaq E&é&%n&sﬂﬂaléhﬂﬁﬁo}d} eﬁd 59&%&% b QB! 1 Platleé YerBY

determ ning optical densit at wavel e rom 415-495nm_ M ce with
SUT i cient t i PEeted et %wpﬂﬁtyreﬁernla% 9%&%5@16%\% e eagted Wi cither hgRBduC e
nmonocl onal anrgclpcaﬁlugcsz gifscifle ekdrinhg ﬁﬁixmée-cﬁgﬁ@featgo@ﬁlanﬁﬁmﬂ}ﬁbEJblﬁQdiﬁlSmﬂE@éjUC| ng

human nongcl on nt| baodi o | FN- ce, were prepar ed for nonocl onal
ant i body B‘fodﬂ‘?tp} egospﬁt! 1’(4‘?2{5%] ?‘%% ab0¥t r avenousl y 2 days before
sacrifice, and Slemlomﬂraetlh’oéﬁDMEded ﬂeﬁemﬁwmmma'ls@enﬁmmasqmbmmtﬁemmere
isolated fro d_w eloma

| i ne using S[@éﬁ] l? 3tag1(d:§ °fe%%¥y%lf%‘grvff§ ,f&rq‘ﬁftg%d%fgrs}?ig]ﬁ% ca? tm/ B vamt%n
wer e per f or meef. bl@ﬁﬂa@f :iwdcsm'bngb@omeﬂhe byl stlots! wire §pﬁl@ﬂ¢mb lllynﬂﬁ(b,cyltl&‘s from
i mmuni zed m C?le‘Era}?df 15 to one-fourth the nunber of P3X63- Ag8. 653
nonsecreting nouse rrye orra cells (ATCC, Accession No. CRL 1580) with 50%
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performed using the GENERACER™ Kt (Invitrogen), a kit for rapid amplification of cDNA ends

25 (RACE) with improved efficiency, according to instructions from the manufacturer. For

preparing complete light chain-encoding ¢cDNA, the forward primer was the GENERACER™
nested primer, and the reverse primer was 5’- GGG GTC AGG CTG GAA CTG AGG -3’ (SEQ
ID NO:24). The reverse primer was designed to recognize a conserved region of the cDNA
sequence found in the 3’ untranslated region of human kappa chains. For preparing cDNA
30  encoding the variable region of the heavy chains, the forward primer was the GENERACER™
nested primer and the reverse primer was 5°- TGA GGA CGC TGA CCA CACG -3’ (SEQID
NQ:25), which was designed to recognize a conserved region in the coding sequence in the Fe
region of human IgG chains. RACE products were cloned into pCR4-TOPO (Invitrogen), and the
sequences were determined. Consensus sequences were used to design primers for full-length

35  antibody chain PCR amplification.



| gG anti bodi es. Once extensive hybridoma growth occurred, nedi um was
noni tored, usually after 10-14 days. Antibody secreting hybridomas were
repl ated, screened again and, if still positive for human 1gG anti-IFNy
nonocl onal anti bodi es were subcloned at |east twice by 30 limting dilution.
The stabl e subcl ones were then cultured in vitro to generate-snal.l anmounts
of antibody in tissue culture nediubMfor purification and characterization.
Sel ecti on of Human Monocl onal Antibodies that Bind to | FNNy An ELI SA assay
as descri bed above was used to screen for hybridomas that showed 35
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were further teste activity usin Vari e I oassays as
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using a rajaﬂ@mn@&ﬂenﬁmamgt;h cafdtaBféesi on adapter (5'- GEC CGG ATA GGC CTC
CAN NNN NNT -3'") (SEQ ID NO 23) and a 5 RACE (rapid anplification of cDNA
ends) preparative assay was performed using the GENERACERTM Ki t
(I'nvitrogerdxampled t for rapl d anplification of cDNA ends 25 (RACE) with

i npr ov% ef . . ] ) i3Sk o0, HL AN EAG Bpuf acturer. For
preparifig copres DA A A rimer was the
GENERACERT" nes}ltzétb qxprcsm:m ofaimd nmmmem@ ywasi ackieveddy cotranseBEnE@T QU IAGG CTG

GM CTG AGC?xeavy chgml%BSRaw and 1119-kappa chain/pDSRx19 plasmids into dihydrofolate reductase

deficient (DHFR"), serum-free adapted Chinese hamster ovary (CHO) cells using a calcium
phosphate method. Transfected cells were selected in medium containing dialyzed serum but not

25  containing hypoxanthine-thymidine to ensure the ?'.growth of cells expressing the DHFR enzyme.
Transfected clones were screened using assays such as ELISA in order to detect the expression of
1119 anti-IFN-y mAb in the conditioned medium. ' The 1119-expressing cell lines were subjected
to methotrexate amplification. The highest expreissing clones upon amplification were selected
for single cell cloning and creation of cell banks.

30 Any recombinant anti-IFN-y antibody of the invention can be generated in Chinese
hamster ovary cells deficient in DHFR using the séme protocol as described above for the 1119
MADb. The DNA sequences encoding the complete heavy chain or light chain of each anti-IFN-y
antibody of the invention are cloned into expression vectors. CHO celis deficient in DHFR are
co-transfected with an expression vector capable Qf expressing a complete heavy chain and an

35  expression vector expressing the complete light chain of the appropriate anti-IFN-y antibody. For



I D NO 24). The reverse priner was designed to recognize a conserved region
of the eDNA sequence found in the 3 untranslated region of human kappa
chains. For preparing cDNA 30 encoding the variable region of the heavy
chains, the forward priner was the GENERACERTM nested priner and the
reverse prieLMAS.» - TGA GGA CGC TGA CCA CAC G -3' (SEQ/.LDveNDL22), which
was designed to recogni ze a conservedsregion in the coding sequence in the
Fe region of human I gG chains. RACE products were cloned into pCR4- TOPO
(I'nvitrogen), and the sequences were determ ned. Consensus sequences were
used to design priners for full-length 35 antibody chain PCR anplification.
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for single cell cloning and creation of cell banks. 30 Any reconbi nant
anti-IFN-y anti body of the invention can be generated in Chinese hanster
ovary cells deficient in DHFR using the same protocol as described above for
the 1119 MAb. The DNA sequences encodi ng the conpl ete heavy chain or |ight
chain of each..ant.l~LFN-y antibody of the invention are.cl,0ne6h 040
expression vectors. CHO cells deficiemt in DHFR are co-transfected with an
expressi on vector capabl e of expressing a conplete heavy chain and an 35
expressi on vector expressing the conplete |ight chain of the appropriate
anti-1FNy antibody. For W., uwmw"-.f r~ uwmwi wcori 57 exanple, to
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| i ght chain conprisijng the ani Heaydihdin Goasfasinc e B8P forth in SEQ | D NO 20.
To generate the 1121 anti body, cel|Begore co-transfected 5 w th a vector
capabl e of expressin ﬂ\s,ponp sﬁammyzeﬁﬁﬂmcp%ﬁwzé he am no acid
sequence as set for 'n SHOQ I D NON®3 and a Vector capabl e lof expressing a
conplete light chain conprising the am no acid sequence set forth in SEQID
NGO 22. To generate the 1118* antibody, cells are co-transfected with a
vect or capabl e of expressing a conplete heavy chain conprising the am no
aci d sequend&xampleSet forth in SEQ 1D NO 32 and a vector capable of 10
expressi ng P aRbEsEnkilERly Sifely COMPri sing the ami no acid sequence set
forth in SE te the 1121 * anti body, cells are
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SEQ I D NO. Iincenthat=ql fledrrQohipbiants 19 aaa&a te2 rikainfakn el grbwiNOandl dulthreSkiabildy SEQ | D
NG 21 No rod]ﬁc]:'tlzo% las%z%q”op a'ﬁ%xi%ﬁtﬁﬁ%@o%é@% %viliich time the 1119 antibody was

constitutively produced by the cells and secreted into the cell culture medium.

The production reactor was controlled at a predetermined pH, temperature, and dissolved
oxygen level. The pH was controlled by carbon dioxide gas and sodium carbonate addition.

15  Dissolved oxygen was controlled by air, nitrogen, and oxygen gas flows.
At the end of production, the cell broth was fed into a disk stack centrifuge, and the
culture supernatant was separated from the cells. The concentrate is further clarified through a
depth filter followed by a 0.2 um filter. The clarified conditioned media was then concentrated by
tangential flow ultrafiltration. The conditioned media was concentrated 15- to 30- fold. The
20  resulting concentrated conditioned medium was then processed fo purify the antibody it contains,
but it may be frozen for purification at a later date. Any of the other antibodies described herein

could be produced in a similar fashion.

Example 6
25  Characterizing the Activity of anti-IFN-y Antibodies
Since IFN-y has a large number of biological effects, several different bioassays were
used to compare the potency of various IFN-y antibodies. The A549 assay described below was
used for the primary screen with candidates selected for further analysis based on their
performance in the assay. Selected candidates included the 1119, 1118, and 1121 antibodies.
30

A549 Bioassay



NO 2 1118* SEQID NO 30 + SEQ D SEQID NGO 32 NO2 Light Chain Variable
Regi on Conpl ete Light Antibody + Chain Light Chain Constant Region 1119
SEQIDNO 8 + SEQD SEQID NO 18 NGO 4 1118 SEQID NO 12 + SEQD SEQ I D
NO 20 NO 4 1121 SEQID NO 16 + SEQ D SEQID NGO 22 NO 4 1121* SEQ ID
NO 31 + SEQD.SEQ4D NO 33 NO 4 58 Heavy Chain Var iabbs./Reg.on

Anti body + Conpl ete Heavy Chain Heavy9 Chain Constant --Region 1118* SEQ
IDNO 12 + SEQID SEQ ID NO 20 NGO 4 Exanple 5 Production of anti-fNv
Anti body 5 The 1119 anti body was produced by expression in a clonal |ine of
CHO cells that expressed it. For the production run, cells froma single
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medi um The prod Gction reactor was CONtro fermne
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di oxi de gas 1apddsedt WMAAAKBORAR 6 RYGel 19 Bbserve a change in response. Commonly used
concentrations for a stimulating substance are ECg and ECy (the concentrations at which 80% or
10 90%, respectively, of the maximum response is achieved).

An JFN-y dose-response curve was generated to determine the ECy, for the lung epithelial
carcinoma cell line A549 (~30 pM). In subsequent experiments, different concentrations of
purified antibodies were mixed with a fixed dose of IFN-y (30 pM), and the ability of the
antibodies to inhibit the biological activity of the anti-proliferative effect of IFN-y was

15  determined. The assay was performed for 5 days, and proliferation was measured by determining
fluorescence generated by the reduction of ALAMARBLUE™ (AccuMed International, Inc.,
Chicago, Illinois), a dye used to indicate cell growth, by metabolically active, i.e., proliferating,
cells. See e.g., de Fries and Mitsuhashi, 1995, J. Clin. Lab. Analysis 9(2):89-95; Ahmed et al.,

1994, J. fmmunol. Methods 170(2):211-24.

20 As shown in Figure 9, the 1119 antibody was the most potent antibody with an ICs
{concentration at which 50% inhibition of the effect of IFN-y was achieved) of 14 pM, followed
by 1121 (46 pM), and 1118 (97 pM).

HLA DR Bigassay
25 Another established property of IFN-y is its ability to upregulate the expression of MHC

Class I and Class I genes in a variety of cell types. This activity may be particularly relevant to
lupus nephritis (Yokoyama et al., 1992, Kidney Int. 42:755-63). The THP-1 human monocytic
cell line has been used frequently in publications describing this bioactivity of IFN-y. An IFN-~y
dose-response curve was generated to determine the ECy, for the particular THP-1 cell line used
30  in this experiment (~21 pM). In subsequent experiments, different concentrations of purified
antibodies were mixed with a fixed dose of IFN-y (21 pM) and the ability of the antibodies to
neutralize or inhibit the IFN-y-induced upregulation of HLA DR expression on the cell surface
was determined. The assay was performed for 24 hours, and the measured endpoint was mean
fluorescence intensity as determined by FACS analysis to detect binding of a FITC-labeled anti-
35 HLA DR antibody to the cells.



15 Di ssol ved oxygen was controlled by air, nitrogen, and oxygen gas fl ows.
At the end of production, the cell broth was fed into a disk stack
centrifuge, and the culture supernatant was separated fromthe cells. The
concentrate is further clarified through a depth filter followed by a 0.2 m
filter. The.wlakdtbi-ed conditioned nmedi a was then concent<ateavdpeodangenti al
flowultrafiltration. The conditionedséhedi a was concentrated 15- to 30-

fold. The 20 resulting concentrated conditioned nedi umwas then processed to
purify the antibody it contains, but it nmay be frozen for purification at a
| ater date. Any of the other antibodies described herein could be produced
in a simlar fas@schowibxdiipiells th2q 1 Chantibadyevas tic mgpst joeenAaitibydyt withodn 1apbof - | EN- v
Ant i bodi es Si n f biological effects, several

di fferent bﬁg%@@g@fé%ﬁ%ﬁ%@%ﬁ{)%ﬁg6%@3?@1\%6 pot ency of various |IFNy

anti bodi es. The A549 assay descri bed bel ow was wused for the primary screen
w th candi daggs. sslasisd,for further anal ysis based on their performance in
t he assay. Sel'ect ed candi dat es i ncl uded t he 1119, 1118, and 1121 anti bodi es.
30 A549 Bi oassay 4 bumagywhplg bloodagsay wag deyeigyedibated on published apervatiensdbat -y shed
properties QhprebfiNedth prddhstion 8f ihe MP-00 theBloRihé ¥LseOdf1CHerddP cdl MRS ehiY 2Qfity C€! |
popul ati ons. See e.g.. Aune and Pogue, 1 in. Invest. 84: The

989, J. d i 4:863-75.
human | ung a1 he partirulanly sddevant do upls nepbits Nageni ¢h ol2000 QGitrnedatlsonkses).
descri bi ng tWgpldblAE oMl 4 Hurfter bf-Dbrihal RAGN Bn@s WA RSed e ROy oF WIN-Fito Hi | |

et at, 1993,. | mupol o 79: 236- n general, the activity of 5 an
Chhi bl tor | dnereAss Bl Ogt de“’%%'nc"&h’?%aﬂf 408?79"61?0“%? e W3F SECRIdoftrmiede B fall s
Wit hi n a0parfbr iadividie doates eAs eHPAES ontdivaviationhek ebkredbttivedhdnge Ihgdlasie W | |

" an exceedPyE dasate ERRGREE piFarRio iy ahBeodl sfodabhly BFPe bpy oo™
dose of an iwdimixedmitheay fibe soscpnirstod QfotFUb,smdvéffaethangaatritimns ef poibsdics,
Commonl y us ' ' | t EC90
(the. concenti spRaNGPIRS Mt RPybEle: STl ty BLRY, M58t A T

response is aavivlechiend)assanforirepdifferoistonere afgshese is lirewes Madhe éses feameticse gvo
determ ng t hgnffRerf19hbnd NEpMURY dgg,;o%ab Bbrofthas beariaénﬂﬂémﬂﬁﬁéph?thdeggl i e%%ac( -30

pM . In subsequent experli nents, er ent concent ra_.t_l ons 0O | e
ant i bodi es WBrl@ leyels au thyi wheleblgor assy gddeut aeed fanthy addigpnfjexonsaees ik valBhe i ty of
the anti boQh@srN-Q ahe®Biib Wert BiPatld f VISHER thidpbhtvlebdt pridutiRf RBLic RERMitILr ati ve

effect of IEN-y was 15 determ ned. The assay was performed for 5 days, and
prol i ferati ¥ Ypsking s enfogpor)y RefuesdFNimg 71 uorescence generated by the

reducti on of ALAMARBLUETM (AccuMed International, Inc., Chicago, Illinois),
a dye used t ihndj clate cell growth, by netabolically active, i.e.,
proliferati %?L%H%ee e.g., de Fries and M tsuhashi, 1995, J. din.
Lab. Anal ysi s 9( Bindig- BibeticAlfioresdvezdl «fl the anth®@ds to] [FN-prRagieOmeasifed o dHAcore

170(2) - 211- 2afiél},'sis. Initial results suggested that the antibodies had off-rates that approached the limitations

for reliable measurements on the BIACORE™ (Pharmacia Biosensor AB Corporation, Uppsala,
Sweden), an apparatus that uses surface plasmon resonance to measure binding between
25 molecules. Accordingly, an equilibrium-binding assay was developed and used. A fixed amount
of antibody was incubated with various concentrations of IFN-y for greater than 5 hours in order
to reach equilibrium and then contacted with IFN-y coupled beads for a very brief time, and the
amount of free antibody that bound to the beadé was measured in a KINEXA™ machine
(Sapidyne Instruments Inc.,, Boise, ID), a fluorescence based immunoassay instrument. The

30  lowest equilibrium dissociation constant obtained, ~24 pM, was with the 1119 antibody.

Example 7

Species Cross-Reactivity

The antibodies described above were tested for their ability to neutralize or inhibit
35 recombinant IFN-y proteins from several different species. The mouse IFN-y protein was

purchased commercially, while the human, cynomolgus monkey and chimpanzee IFIN+y proteins



20 As shown in Figure 9, the 1119 anti body was the nost potent antibody with
an 1C50 (concentration at which 50%inhibition of the effect of IFN-y was
achi eved) of 14 pM followed by 1121 (46 pM, and 1118 (97 pM. HLA DR

Bi oassay 25 Anot her established property of IFNy is its ability to

upregul ate.the..exptession of VHC Cdass | and O ass || rgeneswbmsanvari ety of
cell types. This activity may be partéicularly relevant to |upus nephritis
(Yokoyana et at, 1992, Kidney Int. 42:755-63). The THP-1 human nonocytic
cell I'ine has been used frequently in publications describing this

bi oactivity of IFNy. An IFN-y dose-response curve was generated to

det er mi ne t hercE@sed bt explesed & ¢oneantioal fﬁhiﬂmé‘llaﬂeklbredslon aystea@udOasi Himbd 258

experi ment inah sub er i nt..congent rations of
purified (: }%I es Rer'e M om? %g'%lhf“ esz e.llgg&( p(ﬁ%tgrés %’?rgfﬁﬁﬁtwe ©BRYO%Rd t he
ability of tdmn@thﬂdadssaswtlﬁr thﬂeutlaeaimtzls was notrabtivigiin t}nmsalyFthmd’usdpmedx
upregul atio r4m . The
aosay vag PPt oiNER PoARBBEE S el ket FRERpRRLAGL 'R RED

f1 uor escancassy, feserahed pregiousiy exsenti foredie BYpsEER of tie mese C‘Elbh@eﬁé@f Zﬁﬂmlang of a
FI TC-1 abel e%o@&trhﬁno?m% g8k RRIYndl @n tbg%blgiﬁéd Bom Gﬂr exap R.‘.hﬂl%n?é?l Ji:l gure
10, the 1119 anti bo heé nost potent anti ‘i

fol | owed by Tyrequl WGYOHWOD ahveshewn @ \a 1?8’6 4ol three m?%esme@fo@lesp prvalisy hemay human
whol e bl 0od zasSftipaias IHRMEWRRARNOISERE 1 WidiiiSBeRuriisesViakibiP e bloltlcal FN-Y
upregul ates the ductl on of the I P-10 chenokine in several different cell
li nes. Thi sa%TE’fth‘ir TR eithe cynamoleus PHRI%E 1 el evant to | upus nephritis
(Narum 1et at, 2000 Q/tokl ne 12:1561-1565). Whole blood froma nunber of
nor mal hunman donors was tested for the %li)%dalty of IFN-y to increase |IP-10
production. An |IEN-y dose-response curv enerated to determ ne the EC50
10 for individudl Andtedg. |As Hapact ed, Chinie Vari dynan Was MbaRr ved bet ween
donors. In generlal, lionoris we&¥ee used t hat appeareld to freprwduci il y di spl ay
an EC50 of 50 - |1001pM Wjol e Ydsood | wasesn xedd w tNe a fj xedNeoncentrati oh of
| FN-y and di f f erlent itZincert r atYedns af arndes bodj es, Nol ncupat edlof or }118. 5 hours
and then IP-10 levels determned by ELI SA. Representative results from a
whol e bl ood ssa]ésfor two different donors are shown in Figure 11. The | C50s
fromthese donors were 17 and 14 pM To date, one donor has been

identified Mmﬁﬁwnn@%bﬂwhw&@mﬁﬁbm | evel s in the whol e bl ood
assay vm hout ne ddi exqge
ant i bodi és wer e %apgnBF ls}m bi- amno Qm(?ﬁeqlsle spo%’gaﬁuer&ﬂlgm%nr% IH\:TIJ 10

presunabl y itgcatd @ekchfmgwerh eme ardmg emabdnﬁbrynqgs Toetivree theﬂnlﬁt\bo,zmom 951003211 a4yi66.al
assays Bi ndi i Ngt r f asured
7'?910F 1) Anﬁslzé o th? ﬁdﬁ%ﬁfrﬁ} se:%}x@l?cest ehﬁ?t c%quanéeE bggﬁh&c

by Bl Acore analysis. Initi res at t anti
of f-rates t ket disglgsed are Hbekor pad Iﬁaﬂ‘fotlfat(ﬂi’ﬁ‘s Mﬂleqﬂlar éﬁmmlwné@sméﬁént'gheon t he

Bl ACORETM ( %ﬁﬁ:ﬁﬁ%ﬁé ﬁorﬁﬂe@ #8y &rque?t@b SAutPRLeA b ?ﬁsumpm@lma(w'ﬂ), Int. Arch. Allergy
20  Immunol. 114(3): 229-36; and the murine IFN-y sequence is disclosed in, e.g., National Center
for Biotechnology Information (NCBI} Accession No. NP_032363. Site-directed mutagenesis

using a commercially available kit was used to substitute individuaily each of the divergent

human amino acids within the human IFN-y with the corresponding amino acid from the
cynomolgus protein. Each substituted IFN-y was named “hulFNv” followed by the symbol for
25 the amino acid used to replace the amino acid present in the human IFN-y sequence and the
position in the mature human IFN~y sequence at which the substitution occurred. For example,
“hlFN~I3}19” represents a version of IFN- identical to human IFN-y except at position 19, where
an aspartic acid replaces the histidine normally occupying this position. Similar experiments were
done starting with the cynomolgus monkey IFN-yand substituting each divergent amino acid with
30 the amino acid present in human IFN-y. For example, “cynolFNYL103” represents a version of
IFN-y identical to cynomolgus monkey IFN-y except at position 103, where a leucine replaces the
serine normally occupying this position. See Tables § and 6. These mutant proteins were

expressed in a conventional mammalian expression system such as the human 293 cells. All the



Sweden), an apparatus that uses surface plasnon resonance to nmeasure binding

bet ween 25 nol ecul es. Accordingly, an equilibrium bindi ng assay was

devel oped and used. A fixed anount of antibody was incubated with various

concentrations of IFN-y for greater than 5 hours in order to reach

equi libriumand then contacted with IEN-y coupl ed beads for a very brief

time, and the anount of free anti bod@zthat bound to the beads was neasured

in a KINEXAr"' machine (Sapidyne Instrunents Inc., Boise, 1D), a

fl uorescence based i munoassay instrument. The 30 |owest equilibrium

di ssoci ati on con nt obtained, -24 pM was wth e 11 bod Exanpl e
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to the A549 assay escrdlmbCJ gﬁ@?’ evi ous é’eagucgeed\pl)%t3 % m%gq@% @%#?ég%%gf t he

mouse cel | |flugescemaygbaguedyin the epresmmsvé thmhtwytlfﬁ m@rtthdg% a@évbdy {dupdo and

can be obt aipggids FRLANARBXGETP! S pr&lﬁ&até&%&lis?@& sefr%%oﬂnhlﬂﬂe%&&‘ﬁa‘l f‘e%lé on. As
shown in Table 4, all three anti bodi es were e to neutralize

and
chi npanzide |mxsyied ifthe Bresrapreolosach REDE pitaed W@F%Ofa]ENe'Y plgs H’édtli%lﬁquﬁ%dyo‘f’ef? nhl bi t
t he bi ol ogi c@hmparatioitmb.t w@ﬁ]adnl%ly Yor fttrecemseh&shﬂﬂ sRMEDWRh BMSmOEusHAES- IFRG, Tabl e
4 Anti body Hu n Chi %}%i% I\/g é18 Yes. Yes No No 1119 Yes Yes No No
1121 Yes Yesppjtfgvas ualitative ﬁ'“teflf’i‘ & PHSENCHHUOEOERE { oue for anti-| FN-,y

Anti bodi es 15 A qanuaimasicsd @f Tdblees,ahe mm%@tmb@aemedme& btralBt of ehivinda and
cynonol gus |.F i.he_amn i i

- di. c dt d f
bet ween t he rﬁ“ﬁl’égﬁ% éﬁrg‘tvit% ﬁg E‘T@f",n 7 ‘5‘? raﬁ E%“mtlo“i ’fnutaf ,f%ﬁll’fﬁ’, i c?ng%{%fe?\ t he
human | ¥y ISENYONE end AR 2 Gk 1n mem&moumaﬁxﬁé)l-ﬂ}e cymouidgus §N-y proeindvas ekosed i n
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cynonol gus nonkey Sequence Is disclosed 1 n Tatsum
I nt. Arch. Aiamﬂlglw mm‘tmﬁmd&e intgrgetio8 petwadghe3B;19 antthodshand rﬂENﬂned nENervg as

sequence i s (i for Bi ot echnol o
I mgor mat i on #ﬁ%&ﬁfgﬁiﬂgggﬁeﬁrt}gl\]]old\%gt(gg%%hgﬁ%l te ‘directed nut ageggm S

20 Table 5
TFN-y % Neutralization by 1119

Human IFN-y 100

Cynomolgus IFN-y 0

hulFN-yD19 0

hulFN-4P20 0
hulFN-yD31 103
hulFN-yR 34 109
hulFN-yR65 109
hulFN-v177 108
 hulFN-48103 102
hulFN-yV110 103
hulFN-1126 109

Table 6 shows that an altered version of the cynomelgus monkey IFNy comprising

substitutions making the cynomolgus IFNy sequence match the human sequence at positions 19

and 20 was not neutralized by the 1119 antibody. However, versions of the cynomolgus monkey

25  TFNy having human sequence substitutions at positions 19, 20, and 65, or 19, 20, and 103 were
neutralized by the 1119 antibody, as were versions containing substitutions in addition to either of

these.



using a comrercially available kit was used to substitute individually each
of the divergent human am no acids within the human IFN-y with the
correspondi ng amino acid fromthe cynonolgus protein. Each substituted

| FN-y was named "hul FN'' foll owed by the synmbol for 25 the ami no acid used
to replace..the..auino acid present in the human | FN-y seguence..and.t he
position in the mature human | FN-y segépuence at which the substitution
occurred. For exanple, "hulFN-tD19" represents a version of IFNvy identical
to human I FN-y except at position 19, where an aspartic acid replaces the
hi stidine normally occupying this position. Simlar experinents were done
starting with the cynonmol gus nonkey IFN-y and substituting each divergent
amno acid with 30 the am no acid presey) % KIE] human | FN-y. For exanpl e,
“cynol FNyLI 03" represents a version of y identical to cynonol gus nonkey
| FN-y except at posi t|i¢omstr where a_| euci néNeptrplizaiosby Hd9 gerine normal |y
occupyi ng this positijdmmagl@yTables 5 and 6. These pestant proteins were
expressed in a conventayen®ENymanmal i an_expregsi on _sysem such{as the hunman
293 cells. Al the ii|cgfo IFNyHANE20 FN-y proteins retaoned actilvity as

determ ned in the A543yssENyS65The 1119 anti body was notested flor its ability
to neutralize or inhijsiyeo ¥NeLbi3ol ogi cal actilvity of sphe vari gus nmutant |FN-y
proteins, as determ netnudNng6#hitA549 bi coasgay. Thenability ¢f the 1119

anti body to neutral i Zeyoy IFNyHR9/B20/S65uman | FNLy _anti ygroliferative activity
was det erm ned by negsymd iyyHI%820dsl®0@nce _as |5 _descriydsed above, and this was
used as a baseline f dreyoolaHIl#§20THE3AE0] ity of theydkll9 antijbody to
neutralize the acti vijtoynclFNgHEWSZNSH803/HE0 ant f orngesof | FN-y. For the
constructs that started with human IFN-y, inhibition of IFN-y activity was
measur ed asEa;K Elgij?ent age, where maxi mal |evel of fluorescence observed in

the presenc =N ande th L9, 3 reducti on of
ALAI\/ARBL?JE' TWWII ’f'm“l:%ﬁ bodi M i M% Faxi mal | evel s

10 neasured in trTéeF‘Lib%@ﬁb@slyovaseéremlStsfedtthéNwlmemaeabes @wméosgbf PUrighe pvems t he
1119 anti bo%ewr%e&%gkérm@bdtv%sfdﬂm froft] th@ ERIRpAnY&Y Yithel Bho (I)%r GRNSLL W) S that

started with cynonol gus nonkey | FN- inhibition was scored qualitatively

based on thé’e@bﬁ’s@ﬂ%ﬁ'af%?fﬂ%@éh@éd erdipedaves grawn ptre, $abih 29, snd Y41aysiaften

antibody wasqabistatd &%tﬁrﬁldbé%fa{nbbdwIpbaﬁm;sahﬁee “mbelbmugﬁhy @Estﬂeffbﬁrbéd gf human
| FN-y and al] the substitution nutants of hupan except for

hul FNyDI'§ arlle ARMRNRIesousingsespertialbfhe, g B'E@O(bk%?ﬁﬁpé ¢ PW%VM%P@%SSPFM y

protein was datcsiBediatExhmple ] the deydisthbton bk tanink Bembydy Wiy bt adued sthéwhdléli cat es
that residu 19 and 20 are cE)artl cular|ly inmportant for the interaction

bet ween t he PlOPY§xogRRquply 4yt was adupiriessd grqyioBaly i ¢iyp tpdhedumpaness. JFNr wag,pded ¢
bet ween t he 1d kOviasd bboshbusdshcbisiidns |(GDE Yg/m?03.9 aind, or I Ri¥mIfothNevbsdiwaz at i on

by 1119 Hurg mcubaté: at 3179(9 for%noﬂp Lo%r ancf: t|1\1]én 8’-1%”1;1'!): uctio[l)ll\gasomeasured by bead-based
15 ELISA.

As can be seen in Figures 14 and 15, blood drawn from animals prior to antibody dosing

responded to IFN-y with a concentration dependent increase in IP-10 production. In contrast,
blood drawn after antibody administration did not respond to any of the concentrations of IFN-y
tested with an increase in IP-10 production. These data indicate that the antibody retained the
20  ability to neutralize IFN-y, even after administration in vive. Further, the amount of IFN-y added
to these cultures greatly exceeded the endogenous levels of IFN-y in the chimpanzees, suggesting

that the administered antibody would be capable of neutralizing endogenous IFN-y in vivo.

It should be understood that the foregoing disclosure emphasizes certain specific
25 embodiments of the invention and that all modifications or alternatives equivalent thereto are
within the spirit and scope of the invention as set forth in the appended claims. All references

cited herein are incorporated by reference in their entirety.



hul FN- 20 O hul FN- D31 103 hulFN- R34 109 hul FN- R65 109 hu] FN- 77 108
hugFN- 103 102 hul FN- V110 103 hul FN- 1126 109 Table 6 shows that an
altered version of the eynonol gus nonkey | FNy conprising substitutions

maki ng the cynonol gus | FNy sequence match the human sequence at positions 19

and 20 was not neutralized by the 1119 anti body. However, versions of the
cynonol gus nonkey 25 | FNy havi ng human sequence substitutions at positions
19, 20, and 65, or 19, 20, and 103 wer® neutralized by the 1119 anti body,
as were versions containing substitutions in addition to either of these.
L/V7/VN%%éﬁslli %#QAAAA/J/\UL\UI 63 Table 6 Construct Neutralization by
1119 h PRNPSAIE ¢ 0 1EN no cyno I FN H19/S20 no cyno |EN S65 no ¢ o
1FNyL103 no cyno IFN S65/L103 no cyno | FNyH19/ S20/ S65 yes cyno |IFN

H19/ S20/ L103 yes cyno | FNyH19JS20I LI 03/1110 yes c. . .

ol FN' yH19/ S2oAudsgiated antibpdp comprising a hesva chaig GBIR) byyingan amine geit yeqyence

anti - | Bk, i J ) N Sstratl i t.bod
was ad mty?ltl lgt(?rggd&? gy '? J\:/\JE g‘&‘@ﬂ? aérg)z elsS taPIa%a% 2502@)%85 gn%? T(Eg%/%%%%(&g&e L‘Pf o¥
t hr ee vihekane Gkoosidwpscing athey oo intEEQ H) MEh3E, ederein theantibady oar Bindor one

\Y

week (-1) ..befor dm nistration of antibody, and further blood was drawn at
cigefihdhars

2, 8, 1%¢ 8 days after administration of the first dose of

anti body. A chi npanzee whol e bl ood assay was perfornmed on 10 the drawn bl ood

using essentially the same met hod used in the human whol e bl ood assay

descri bed i r-Hhanapiteds of elaian |k dyrther semprisingmlightichejn CHAR3 havingan dnboelgcidas not

added t e . } V| Iy 1N

added Qahliee WIPLe ) Bh ARHLSABSIRIL Yo PR 1Y B AL BRAS RIEYHSHRS
NO:43 in the same order and spacing as they occur in SEQ ID NO:43; or (b) an amino acid
sequence comprising at least 9 of the amino acids of SEQ ID NO:44 in the same order and

spacing as they occur in SEQ ID NO:44.

3. The antibody of claim 2, wherein the heavy chain CDR3 comprises the amino acids of
SEQ ID NO:36 and the light chain CDR3 comprises the amino acids of SEQ ID NO:43.

4. The antibody of any one of claims 1 to 3 comprising a first amino acid sequence at
least 80% identical to SEQ ID NO:6, SEQ ID NO:10, SEQ 1D NO:14, and/or SEQ ID NO:30,
wherein the alignment between the first amino acid sequence and SEQ 1D NO:6, SEQ ID NO:10,
SEQ ID NO:14, or SEQ ID NO:30 spans at least 50 amino acids.

5. The antibody of claim 4, wherein the first amino acid sequence is 90% identical to
SEQ ID NO:6, SEQ ID NO:10, SEQ ID NO:14, and/or SEQ ID NO:30.

6. The antibody of claim 5, wherein the first amino acid sequence is identical to SEQ ID
NO:6, SEQ ID NO:10, SEQ ID NO:14, or SEQ ID NO:30.

7. An isolated antibody comprising a first amino acid sequence that is: (a) an amino acid
sequence at least 96% identical to SEQ ID NO:6; (b) an amino acid sequence at least 93%
identical to SEQ ID NO:10; (c) an amino acid sequence at least 91% identical to SEQ ID NO:14;



to the blood at various concentrations (0.01 ng/m, 3.9 ng/m, or 1 ug/m),
the bl ood was incubated at 37C for 20 - 24 hours, and then 1P-10 production
was neasured by bead-based 15 ELISA. As can be seen in Figures 14 and 15,

bl ood drawn fromaninmals prior to anti body dosing responded to IFNNy with a
concentration dependent increase in IP-10 production. In contrast, blood
drawn after antibody adm nistration did not respond to any of the
concentrations of IFN-y tested with af’ increase in | P-10 production. These
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chai n qae&ldaawsmgmm@o acid sequence that is: (a) an amno acid
sequence conprising at least 7 of the amno acids of SEQID NGO 36 in the

sane order and spacing as they occur in SEQ I D NO 36, wherein the anti body
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of SECSaqDenenBlEas§a% lﬁ@ltlcalghtSE&H) NOCZDI%EQWQ ls?e§EQn@ Mk o apdlordEQf  SEQ
| D NO 4 T | fd r st
arm no- a? B30 Rl g Sl BB et asid P RETRE SEER Bott * 10

SEQ | D BER IMANOdodsen ISHD:1B, MEESPID Naher giafis dtheasad0 ghnmentideet ween t he f| r st

am no acid sequence and SEQ ID NO 6, SEQ ID NGO 10, SEQ ID NO 14, or SEQ ID
NO 30 spans at |east 50 amino acids. 5. The antibody of claim4, wherein the

first am no 0 10,
SEQ I D NO 14%%8? ‘oﬂrwbgg%mﬁﬁn@@ %ﬁf’%m}%@ﬁ%&o&]ﬁ%ﬂbﬁg&a B: %“?&? ks wf]gbrg?n t he
first anlentcaht SEG H)DENESEQ ID NG 2,030Q 11> NSED, AD/ONEEQ., IDSEQ3ID NO. 10, SEQ

ID NO 14, or SEQID NGO 30. 7. An isolated antibody conprising a first am no
acid sequence that is: (a) an amno acid sequence at |east 96%identical to

SEQ 1 D NO: 6; 14, Iphe afkitdly B9 aRE bk STRIMANE &0 Rbothpdihg HBM amino acid sequence at
least 80% identical to SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, and/or SEQ ID NO:32,
wherein the alignment between the first amino acid sequence and SEQ ID NO:17, SEQ ID
NO:19, SEQ ID NO:21, and/or SEQ ID NO:32 spans at least 50 amino acids.

13. The antibody of claim 12, wherein the first amino acid sequence is at least 90%
identical to SEQ ID NO:17, SEQ 1D NO:19, SEQ ID NO:21, and/or SEQ ID NO:32.

14. The antibody of claim 13, wherein the first amino acid sequence is identical to SEQ

ID NO:17, SEQ ID NO:19, SEQ ID NO:21, or SEQ [D NO:32.



identical to SEQID NO 10; (c) an am no acid sequence at |east 91 %
identical to SEQID NO 14; 65 or (d) an am no acid sequence at |east 98%
SEQ I D NO 30; wherein the alignnent between the first am no acid sequence
and SEQ ID NO6, SEQID NGO 10, SEQID NO 14, or SEQ ID NO 30 spans at

| east 50 am no acids, and wherein the antibody can bind specifically to

| FN-y. 8. The antibody of claim7, wherein the first am no acid sequence is
at least 96%identical to SEQ ID NO 606 95% identical to SEQ | D NO 10, 95%

i denti | t N ] , 98%. id i | t SEO I D,NQ 3 9. The .
Lt bod of ot A ettt bocd Comiyng SRR TR AR Fr oo e et HBRO R o
SEQ | D sehyrBe 29E&3: YD/6N@intital to SEQ INDR; 18), anQniRERid RQYeRB 16h%:967he ant i body

of any one of clains. 7 to 9, further conprising a second am no acid

sequexc’ée@icﬂ teaiQ HOMQ: ienfe) ampming agdcquonsatdeass®tds iqonNeal ta SEQEPQ | D NO

16, an [1eS : i I 81S i no
201 o senOal 6 ulido id KIGHEE BbFaRe SRR BESHSRANAS I SRGRHLAT RO 4,
spans atlignemst bebfecarfB(p NS, SE] ID Nk 1 2 $HpRMNCof 6, of SEGIDANOwWHaneihz t he
second ] ho. aci.d sequence i s at ast 90% identical to.S | D 1 8, SE
D No 15 888 e SRR ey S15S Fnnes ids, and Shereiaihg ARBER B PPdny bne. of
clai ms ghebificaly@MPKISi Ng a first am no acid sequence at |east 80%identi cal

to SEQI'D NO 17, SEQ ID NO 19, SEQ ID NO 21, and/or SEQ ID NG 32, wherein
the alignnment between the first am no acid sequence and SEQ ID NO 17, SEQ

D NO 189, hPa,y%gﬁg%a%{ s vﬁﬁ%rlh %e%t?aﬁi@c?&g%se%erg:%ﬁggt 1253 84y, no_aci ds.

13. The antibody 0 wher ei Cid sequetice is at

| east 9ehtidabier8HE HD NiCo8,SHQ) [IONEO1 2, SEQ BEROL 13, NOSEQID ¥BQ1I D NO 21, and/ or
SEQ I D NO 32. 14. The anti body of claim 13, wherein the first am no acid
sequence is identical to SEQ ID NGO 17, SEQ ID NO 19, SEQ I D NG 21, or SEQ

ID NG 32. 6617 Fhe afiiholi$ B Ahfd 1&RHRI e FRIRM iR 51?% gestqtiigﬁc%tis ﬁ@ht’f&ll %:ﬁ]ﬁ% o SEO

sequence that is: (a) an am no acid sequence at 97% I dent

| D NO. 8ID NP8, s Quild NO: bk iSH SN Onlde 0a$EQ R3{0:96% identical to SEQ ID NO 12
; (c) an am no acid sequence at least 97% identical to SEQID NO 16; or (d)
an am no acid sequence at |east 95% identical to or SEQID NO 3 1; wherein

the alignnerg, ThehiiRby SEQaInD] NWRreibhQ iré aiho dodd seolibhdelQoMpkidds at RAstIEQ | D

NGO 31 and the, first am no _acid sequence spans at |east 50 ami no acids, and
wher ei nofitheampoiasidjn $BQ IBiING:43 9p SEQFIDMNPI4¢ in ghespmeprder gnd spseing gt thspdy of

claim1l i | We..aci d sequence is at least 97% identi cal
to SEQ ?‘Bu% gj&gqag k@%@%@D NO 16, or SEQ ID NO 3 1. 17. The

‘anti body of claim 16, wherein the first am no acid sequence is identical to
SEQ ID NG

EQ | D NO,12, SE D 16, qor SEQ ID NO 31. 18. .The .anti body
of claim 15, 1Y, TBF EhHPoIR L Fibh ri o slimes it Bﬁ@éhg@mﬁfﬁm sperdmingags o
sequence at least 80% identical to SEQ ID NO:6, SEQ ID NO:10, SEQ ID NO:14, and/or SEQ
ID NO:30, wherein the alignment between the second amino acid sequence and SEQ ID NO:6,

SEQ ID NO:10, SEQ ID NO:14, and/or SEQ ID NO:30 spans at least 50 amino acids.

20. The antibody of claim 19, wherein the second amino acid sequence is at least 90%

identical to SEQ ID NO:6, SEQ ID NO:10, SEQ ID NO:14, and/or SEQ ID NQO:30.

21. An isolated antibody comprising a light chain CDR1, a light chain CDR2, a light
chain CDR3, a heavy chain CDR1, a heavy chain CDR2, and a heavy chain CDR3, wherein the
heavy chain CDR1 has the amino acid sequence of SEQ 1D NO:34; the heavy chain CDR2 has
the amino acid sequence of SEQ ID NO:35; the heavy chain CDR3 has the amino acid sequence
of SEQ ID NO:36 or SEQ ID NO:37; the light chain CDR1 has the amino acid sequence of SEQ



of the amno acids in SEQ 1D NGO 43 or SEQ ID NO 44 in the sane order and
spacing as they occur in SEQ ID NO 43 of SEQ ID NG 44. 19. The anti body of
any one of clainms 15 to 16, further conprising a second am no acid sequence
at least 80%identical to SEQID NO 6, SEQ ID NO 10, SEQ ID NO 14, and/or
SEQ ID NO 30, wherein the alignnment between the second am no acid sequence
and SEQ ID NO 6, SEQ ID NO 10, SEQ ID NGO 14, and/or SEQ ID NO 30 spans at

| east 50 amino acids. 20. The antibodydt?of claim 19, wherei n the second am no

' o 18 N0e SFodbaPRRhes R I R el ebtrsiit Dbt SHppiSing a i i ght
chai n Gaffhencé@of SEQIDN@UN o£BRY, IDANDI42Nihe lighEdhRin@PR3 has theaminchai N CORI, a
heavy chain CDR2, and a hea\éé@chal n CDR3, wherein the heavy chain CDRI has

the amis8ucies af SHQHRMNQ 43 0r BEQ IDDVRiddzand theantihedy garchiag ap IngstFNhe ani no
aci d sequence of SEQ ID NO 35; the heavy chain CDR3 has the am no acid
sequence of SEQ ID NO 36 or SEQ ID NO 37; the light chain CDRI has the
am no aci d sqiibnaeibofly SE€ChiGV21, ha[hei‘d@ 38 heSQhhid (YR B Ras the aBiQ dcld NO 40; the

i ght chain 0 a ence of SEQ ID NO 4 SEQ I D

NO 42; ﬂ@@%@ﬁﬁ%g@ﬁ? ﬂ&'%“f‘ GIR DAl aming aidsrauenst o 1 No 43 or
SEQ ID N@a%%he gkt dAf @ORD Redike ﬁﬁi'ihobdcﬂﬂseaﬂé?ﬁé bt C%'IM N@: 4'1 FMd te ligd chaifi®

anti bodéDof clarm 21, wherein the heavy chain he am no aci d
sequenceDB# hw@eamlmcgbsequmepfgﬁeIBM}H?JCDH has the am no aci d sequence
of SEQID NGO 38, the light chain COR2 has the am no acid sequence of SEQ ID
NG 41, and the light chain CDR3 has the am no acid sequence of SEQ ID

NO 43. 23. TeThadrtibody obélaied 2i m?Zlcoﬁfpriﬁﬁngmrahﬁhm@cxﬁséduéﬁde A BOAC d
sequence at Ie%Et@ 80% jdentical to | D.NO 19, SE

No o1 sl o AEQ ENK A SEAENe D, SR DR oSO IEN LR Wherst B no
aci & Seaanen RNk hR Db heid QLD MR 15K, P SR mSEeNTSEQ 1D

NO 32 spans at am no aci and wh e ’fl
S equencTéOmdcanm:SEQlﬁ) Néh&i}/slxahaatriea@m{} amiBDR2ids amdiwiER: therﬁrsoamhiod:cklequences :

and a second.a |d s as d.entl to SE ID NO 18,
SEO b RErRe rgmaey e kg DAL K i UK AR pl Srapifess el norent

bet weensebhifl SEEOREld ueﬂceaa@uéastmm@ﬁt@:al @Et@ﬁQNcDm@E(jﬁ)Nm Isip 20, SEQ
ID NG 22, and/or SEQ ID NO 33 spans at |east 50 am no acids and erein the

second Hﬂr%ara%@rcﬁﬁéb BiGL 33, iwherai s afigement fpivee dierse@mR amingpig sequentd  CDR3

ZE gosequen I s a ’I ea g@%@:@ggﬁlﬁj{ﬁo@z gA@ESEI%%I%@% %Ebaég% F%Eﬁé) ig ngEQ

| D NO: 2dminanacioaindSEegréib tiNQedéhd anido héid seqgendridcladasnioe hglt dhsie QIDRAC EDRY, at
| east 90%(52%%1“ cal IO SEQ ID NGO 18, SEQ ID NO 20, SEQ ID NGO 22, and/or SEQ
| D NO 334 FREOAGHY BBEASF cl ai m 24 wherein the first amino acid sequence
is identical to SEQ ID NGO 17, SEQ ID NO 19, SEQ ID NG 21, and/or SEQ ID
NO. 32 and the second anino acid

24. The antibody of claim 23 wherein the first amino acid sequence is at least 90%

identical to SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, and/or SEQ ID NO:32, and the
second amino acid sequence is at Jeast 90% identical to SEQ ID NO:18, SEQ ID NO:20, SEQ ID
NO:22, and/or SEQ ID NO:33.

25. The antibody of claim 24 wherein the first amino acid sequence is identical to SEQ
ID NO:17, SEQ ID NO:19, SEQ ID NO:21, and/or SEQ ID NO:32 and the second amino acid
sequence is identical to SEQ ID NO:18, SEQ ID NO:20, SEQ ID NO:22, and/or SEQ ID NO:33.

26. The antibody of claim 21 or 22 comprising a first amino acid sequence at least 80%
identical to SEQ ID NO:6, SEQ ID NO:10, SEQ ID NO:14, and/or SEQ ID NO:30, wherein the



sequence is identical to SEQ ID NO 18, SEQ ID NG 20, SEQ ID NO 22, and/or
SEQ ID NG 33. 26. The antibody of claim?21 or 22 conprising a first am no
acid sequence at least 80% identical to SEQID NO 6, SEQ ID NO 10, SEQID
NO 14, and/or SEQ ID NGO 30, wherein the Il 68 alignment between the first
am no acid sequence and SEQ ID NO 6, SEQ ID NO 10, SEQ ID NO 14, and/or SEQ
I D NO 30 spans at |east 50 am no acids; and a second am no acid sequence at
| east 80%|dent|cal to SEQ I D NO 8, SF_@ I D NO 12, SEQ ID NGO 16, and/or SEQ

I D NO 3 n the_.alignnment, between t nce and
SEO 1 b Rigrendiely e st S EaR sBigh g %f@ﬁ@%@%‘%@ﬁ S 3" cast
50 am NeoaAa| saor3EQ TEblNCﬁB\(Dk aslxt 18dst §0 ahifo46idw Rk Ql sBednld@intihg 8did sdHuBReaci d
sequence is at |least 90% identical to SEQID NQ. 6, SEQ ID NO 10, SEQ ID

NO 14, #hapidt0”sEontia! EEQ IDéNQrSt $rQ Ieé%a.a, $HR HO NQiL 6 asdign SRRIDINOSH, | east
90% i d I pSEQ | DNG
31. 28% rgﬁg}ﬁ? ody ﬂol#%tc gﬁlﬁ’? %&vdn%rlg?ﬁmta %e L?FC%%TBS oﬂgqé)l (guencg IS

i dent i cldO:120SBECD N@ 1BCufl/or SEQ IIDNNG 1 ans HHQst I diino hdids.or SEQ I D NO 30 and

the second am no acid sequence is identical to SEQID NO 8, SEQ ID NO 12,
SEQ I D NO 16, or SEQ ID NGO 31. 29. An isolated antibody conprising (a) an

amino aci d SEQUROSRILS f¢1§1hn% ﬁﬁé?ein%eﬂ{@tﬁnmglﬁ@dlsaqd\é%e Qs (e QobP NO 14,
or SEQID NO 30, or a & nent of one of these sequences and (b) an am no

aci d seidemiveblo SR NQ#@ 0 O, §EQ§|I_:3Q\IQ@4N@d1Qr SEE® N9:3hend 18, or SEQ
N T T N

ant i bodNOcl@Umd/@GS%@I[bNevylchal n and a Ilght chai n, wherein the heavy chain

conprises a VHregion, a CH region, a CH2 region, and a CH3 region and
wherein the |ight chain conprises a VL region and a CL region. 31. The

ant i body of sl t ) : D NO 6.
SEQ | D NO 102% gléé%%%o%o?’&?m&"@%ﬁé@m tﬂ@%ﬁ@%&%ﬁ%&g%&&%ﬁ%ﬁ%@%@@%

NO 12, KSBNO 4, SERGDISO: k¥ SEQD HONG, G1SE@ D N30 amd thb sebpndamircedcid 31, wher ein

e anti Boc SORRELSSR PR S LS EnoER, SEabiBuc, bhadfap Tyt solat od

vector conprising the polynucl eotide of claim33. 35. A host cell containing
the pol ynucl eotide of claim33. 36. A nethod of producing an anti body
conpri si ng AP tarsakyed siibedy compnisingfe) & eminp 3sid se@encarppnprsingotEQ He ant i body

of any R6%, QEQCIbaNﬁsl OI SBQ%% 1(]81’14'[ &%E‘:@ﬂng& of acﬁagﬁ’xent of one of these
sequences and (b) an amino acid sequence comprising SEQ 1D NO:8, SEQ ID NO:12, SEQ ID
NO:16, or SEQ ID NO:31, or a fragment of one of these sequences, wherein the antibody can
bind specifically to TFN-y,

30. The antibody of claim 29, wherein the antibody comprises a heavy chain and a light
chain, wherein the heavy chain comprises a Vi region, a Cyl region, a Cy2 region, and a Cyi3

region and wherein the light chain comprises a Vi region and a Cy region.

31. The antibody of claim 29 or 30, wherein the antibody comprises (a} SEQ ID NO:6,
SEQ ID NO:10, SEQ ID NO:14, or SEQ ID NO:30 and (b) SEQLD NO: 8, SEQ ID NO:12, SEQ
ID NO:16, or SEQ ID NO:31.

32. The antibody of ¢laim 31, wherein the antibody comprises SEQ ID NO:6 and SEQ ID
NO:8.




medi cament for therapy of an IFN-y nedi ated di sease. 38. The use of claim
37, wherein the IFN-y nedi ated di sease is selected fromthe group
consisting of AIDS, rheumatoid arthritis including juvenile rheumatoid
arthritis, inflammatory bowel diseases including ulcerative colitis and
Crohn's disease, multiple sclerosis, Addison's disease, diabetes (type I),
epididymtis, glonerulonephritis, Gaves' disease, Qillain-Barre syndrone,
Hashi not o' s di sease, henolytic anenia,‘@&stenic | upus eryt hemat osus ( SLE)

| upus nephritis, nyasthenia gravis, penphigus, psoriasis, psoriatic
arthritis, atherosclerosis, erythropoietin resistance, graft versus host

di sease, tr ariSplAanisolatefl eolynasicotilatencadingae hgtjvatly vf sny dnedfckinhepedi.c i nj ury,
biliary cirrhosis, alcohol-induced liver injury including alcoholic
cirrhosis, rheumatic fever, sarcoidosis, scleroderma, Sjogren' s syndrone,

spondy| oar t hrapatRLes corfiRitthB JoBRlILRRE BOciaReRslyl i tis, thyroiditis, and
vasculitis. 39. A conposition conprising a pharnmaceutically acceptable

carrier and a therapeutically effective anmount of the antibody of any one
S| t,i.on claim39 for the

of claims 1t0:32...40...,The use of the conpo f
manuf act ur e 8315 ‘éhr?%ta‘iegé’ﬂ%tﬁ{m?got © P?‘P{%‘#"ieﬁ%%f’%%{ﬁ“ﬁ ?—'ﬁl— y nedi ated di sease.
36. A method of producing an antibody comprising culturing the host cell of claim 35.

37. The use of the antibody of any one of claims 1 to 32 for the manufacture of a

medicament for therapy of an IFN-y mediated disease.

38. The use of claim 37, wherein the IFN-y mediated disease is selected from the group
consisting of AIDS, rheumatoid arthritis including juvenile rheumatoid arthritis, inflammatory
bowe] diseases including ulcerative colitis and Crohn's disease, multiple sclerosis, Addison's
disease, diabetes (type 1), epididymitis, glomerulonephritis, Graves' disease, Guillain-Barre
syndrome, Hashimoto's disease, hemolytic anemia, systemic lupus erythematosus (SLE), lupus
nephritis, myasthenia gravis, pemphigus, psoriasis, psoriatic arthritis, atherosclerosis,
erythropoietin resistance, graft versus host disease, transplant rejection, autoimmune hepatitis-
induced hepatic injury, biliary cirrhosis, alcohol-induced liver injury including alcoholic
cirrhosis, rheumatic fever, sarcoidosis, scleroderma, Sjogren's syndrome, spondyloarthropathies

including ankylosing spondylitis, thyroiditis, and vasculitis.

39. A composition comprising a pharmaceutically acceptable carrier and a

therapeutically effective amount of the antibody of any one of claims 1 to 32.

40. The use of the composition of claim 39 for the manufacture of a medicament for

therapy of an IFN-y mediated disease.



