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1993, Annu. Rev. Immunol. 11:571-611). Jakl, Jak2, and STAT] proteins mediate IFN-y

signaling.
IFN-yregulates a vanety 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 IFN-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
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In certain aspects, the invention provides antibodies, optionally nonocl onal
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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
immunoglobulin 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 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: 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%,



activity of and/or specifically bind to IFN-y, wherein the heavy chain
conprises a heavy chain 5 variable region conprising an am no acid sequence
as set forth in SEQ 1D NO 10, or an antigen binding or an imunol ogically
functional immunogl obulin fragment thereof, and the |light chain conprises a
| i ght chain variable region conprising an am no acid sequence as set forth
in SEQID NO 12, or an antigen-bknding or an inmunol ogically functional
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In certain aspects, the invention provides antibodies, which can inhibit or modulate the
biologieal 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 [FN-y.

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
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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 as set forth in SEQ ID NO: 31, wherein the antibody interacts with IFN-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 immunclogically 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.
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acid seqy he | i ght
chai - counet 8 ghfthas dhigbid i Bl dorpfies HEimuE sl eqiee BIEAV AR fhod P |
chai n vaR$%50%, 91é/g|9é% %l’d/p’rﬁﬁ%s%,eﬁﬁ%aﬂ?f/mﬁs%@r dboyeﬁﬂﬁ’etdwtxhd‘le apping aati I east
B0% 85%,900% 436, A2 ss8 NP AU MUY ARculiggPaiyt 99% i dentity to

e amino acd sequence as_set 2, Wherein the antibody
i nt eBdcts wi t Fhelipygnijon 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: 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 immunologically functional 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



The invention al so provides anti bodies that can inhibit or nodul ate the

bi ol ogi cal activity 5 of and/or bind specifically to IFN-,y, wherein the
heavy chain conprises an am no acid sequence as set forth in SEQID NO 32,
or an antigen-binding or an inmmunol ogically functional inmmnoglobulin
fragnent thereof, and the light chain conprises an am no acid sequence as
set forth in SEQID NO 20, or an“antigen-binding or an i munol ogically
functional inmmunoglobulin fragment thereof. 10 In certain aspects, the
invention provides antibodies, which can inhibit or npodul ate the biol ogical
activi t yYisTeinheiheht chamypriable eagiop samprpes 4 apng aid seqiepcei that hes 3 lesg#0%. chai n and

a |ight gsefeden.o1herngionet m,bmvge%: b2, o8 bbb ©5%AdeABH Y thE Raindlacyfr | abl e
regi on, and vvhere n the eaVé chain vari abI e region conprises a sequence

that hasegieneeasts fog ogh o, SESEUY NO, wherop thognyibodydeisractywith 96, 960 97% 98% or
about 99% i damé inbmtﬁ)ﬁ)alhmoaﬂes ARitdGieckha s iaNbBiCoraRodubite thobiblBgitalachiEg 15 | D NO
ses ,a.li chai n. varlable regi on, and

er el N t he ai ht
vvher in Q\l?ﬁ‘é or | bing5pes bljﬁ’g J@?‘ﬁa‘%‘?ﬁéﬂ n@'&”"@ﬁy E}E%ﬁoﬁ?ﬂi"s%mﬁw{’ A% sRaPICS equence
t hat hassakt feethsin BEYHID 88 39,0% an Qﬂ%pn Bidding 88%m iBiiMmol8H8]ly Fadgiodl/ %9 98% or

about 99@&@;}%&.\/@ ﬁ?r 19 é@ﬁ&% @ﬁ%gﬂgﬁses AP adiib 3&9” D3R | D NQ

20, wher el e an e rnvention arss provi des
ant i bodiferth ini$5Q IR AO: |29sh>r B antigen-biwkhg mﬂlelﬂtlm'eolbzlcﬂllaQmmmnﬂbamuwglopuhrﬂ0 of

and/ or bipgde.spefbfically to I FN-y, wherei n the heavy chain conprises an

am no aci d sequence as set forth in SEQ ID NO 21, or an antigen-binding or
an i49munol ogil garieip FpASs+ the inyention praviderandbasicsWiiehepmenhibit ranedylate tend t he

l'i ght ck@dwg,&pmw(?sepamr BHd"Pecichlly ﬁ)eﬂNePGSinﬁﬁzn?%theaWEﬁaﬂ dnf SR | D NO 33,
or an antlgen bin or, an i mmunol ogi cal functional imunogl obulin

f r agmentehfipeyhegsin t zheamdw %oaipﬂseagﬁwghavt Y?é‘a‘? BUEIon B WEGin eke2unt i bodi es,
whi ch  cafaih Mitiabletregién dPRdHEes a@edute tikhlt f4sQQ 1caals0RC B, sto% @i%aﬂdd 98%bi nd

specific y heavy chain..and a n, wherein
RS [ R A A A A SRR el
heaw dDaN Nairidahiemnrthghgmdmﬁnqmmps&s a figlt ehire veriable hepionhas vetierelngest 80%
85% OfV % 94.% 5‘V 96 1% 9% Jdentity to
the am H&ht %‘f’% vg%aée 1 I%H PLPEE Elf‘or és"é’é FE‘? Iﬁgea %8% %({?’V\P@r ein the
| i ght cHeba 92683V, 8494, %%, Paftat 978H &8%, urabouaBQ%:demgy tmthe amiko wéiésegiancd he | i ght
chain vaLi : i 0. hse ] o nce that has at | east
500 850 Sgg‘%?? i SR BYI60 &%ﬁgg%ﬁg@%tegg% G 98% or about 99%
identity to tTheinyeritipvalseipravides guidhedies theisarsiahibit ermedujate tEgolpgica\@tivi3, wher ei n
t he znt 'J?Wor'b%%{:@:?ﬁcﬁl%tIPNJyF%c}‘cm Eﬂpﬁea'vg}!}%ﬂlt aoegn@ésapaﬂrnmldeeauéwgl e chain

anti bodi es, single chai'n Fv _anti bodi es 5 antibaodies, F(ab)'
ant i bodlaésschffﬁth(‘FaW—Q IDaNO| Bbdprean antiger-pin %ﬂfﬂ ap|immuplpgiealy furcienal nyent i on

p][ O\éIE %elsnamhégmmucb niCHREFBIE] Sl ee Kt amnruamaﬁgesia.s@.amerasie s@fierR € hs Je@r'lfg :\Ino any
(0]

NO 12, .S
20, SEQ'PH N@%ﬂ%%éngwew“f '§r°f ST Rﬁbcs'lg%wmh'w%@nlﬂb. ndi ng or
an i mupghegiteablfy functional inmmunogl obulin fragment thereof.

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 a light chain variable region, and wherein the
light chain variable region comprises an amino acid sequence that has at least 80%, §3%, 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.



5 1In addition, the invention provides a heavy chain conprising an am no acid
sequence as set forth in any of SEQID NGO 6, SEQID NO 10, SEQ ID NO 14,
SEQID NO 17, SEQID NO 19, SEQID NO 21, SEQ IDNG 30, or SEQ ID NO
32, or an antigen-binding or an inmunologically functional inmunoglobulin
fragment thereof. The invention also relates to isolated human anti bodi es
that specifically bind IFN-y, 10 vherein the anti body conprises: (a) human
heavy chain franmework regions, a hunman heavy chain CDRl region, a human
heavy chain CDR2 region, and a human heavy chain CDR3 region; and (b) hunman
| i ght chai n flhamswolk aspeqs, diesinventibni pwmides gﬂi’ghtathaihn:oming gyhoing aeidhunan

l'i ght chalncdddRa Ip certain
aspects, ?elqﬂm humarfg eg\%ogﬁgldrgﬁwde i on can (ge t elq;lgﬁgy EIR |n;r‘| CDR1
regi on oSEQENNE! ¥hAEQARNG:3YISES IPHEHS), oﬂ&@mm@m or g antig:gbindiggor 21 as

shown i ninfngibio call?f fﬁﬂ%éﬁgﬂugéwu%ﬁmntttﬁ@eohumn l'ight chain CDRI region
can be the I| chain CDRl region of mAbs 1119, 1118, 1121*, or 1121 as

showr i n raé itfen, Hiednveptgn e 3 eavisehain qomREsingoan FFHNCSIS eQeNEa80. | n

ot her asaem,m tyeoflSEQED NO:AR R¥QADaId 160EE) 8o M, GEO ENGNE, BE@yy chain
SR, L okB S bl 20 s R B s M 3o o S e o ot i
CDR2 r eginoiunologitadyJuntdnd] ikhihBoglobdlid fraghienttdezébf.as shown in Figure 13 and SEQ

I D NO 41 or ti.ll ther as is chai n CDR3
region is thgﬁ‘ Qh‘g‘ée\?m% 415" ré‘ﬁ?ﬁ% 3008 olﬁ' 8F & H&S’g'eig’fgs‘mi‘?i@a%ﬁ %or 1121 as
showtD i nwhargjuthe aﬂrﬂmdﬁr@nﬁﬁﬁ@s () huhiah BBvochaisEQmERnrkicgRons, aé:nrdarthevyhhmn | i ght

o 1121 GORLAS bitgh MEany'oHalh D flign 154 i BB ORD i g™ 12

or 1121 as s gur S B Iﬁgﬁg"’ v%

addi t i on(b) bwnllmbfeqhem dampivask regiens, mbwmandight @Mnﬁ%trﬁw ahem@émhf@hassom at ed
with i n@%ﬁ?ﬁ%&l%@‘l%ﬁﬁn&@&hﬁmﬂrcmg&ﬁ VinlchrtdiPashécty; the m%%a@ dkigease

medi at ed rising the_ step of adm ni sterlngm harmaceutical |y
beb

ef fecti vED hf?&’ﬁt‘ ceﬂbed By aleaRélr?gw ob mongsieae!| 2ptikefies HdPdd1%f the

i NVers i om1@¥, o 120Nkd 46Wn iy B@msgz%d BBQIHZSTN@QJI ef e hhvad URe Chanabri 30
i nmunogl obul i n fr%‘:g/ment t.h n._need thereof. The

e i
i nvent i offEST &Y' b |‘§3§hﬁ’é€b§8§eﬁlﬁ’r%nd8fdé‘c 11%9“11411enpev81 B 2 ﬁ*mwnynl n a
bi ol ogi cm;u:e 3363 $EQ MONPEISS SEQ I NO: 39 &{BEY IENO4AC T Stbertagcts,angiuenait t h a

| t f.th t t t th f.
Theo i v onterafhetadi et f e Be Teent B DR s AR 1 RS R Emsc 11 cal iy
to and/ or121355howhiub1=1§urer12 anOSHQUIENOI3S ahd the dghanalightetain\GDIR2 regiod dahtby and
coMpsd S e Rl SR CORARLCERAIAN A% ANRILERPH foseausaren ateps ¢ (2) an
e Shs

am no acl guence ¢o aci of SEQ ID
NO 36 i nI NE:4d anSEQIHYO: éihdhl§p1zheih¢rglmts,tthe!rumdlemwhaﬂsEQRBD:mi@@e or (b) an

am no_ac, @&gﬁ%@ (EQBPES SARAL 1 FEP11D1 NGk 11218 AR iR 2RireBlhnd 4G N7

conprise having an am no_aci d sequence iIS: (a)

an
ani no achINQé‘étPé HEQ @dﬁ*@ %tapﬁﬁwe\’ﬁm%’a@@ clpinyEDRY Frgion iy ‘ilié ha}élcb‘ﬁn GPR-SEQ | D
NQ 43 i Neebidf oSAAE: 1216181180016 RAFI2NGs Adwh g B dnl SEGTD ING:43C: 480 19T

25 NO:44,

In addition, the invention provides methods for treating a disease associated with
increased production of or sensitivity to IFN-y and/or a discase 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 thercof 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 [IFN-y and 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



5 (b) an am no acid sequence consisting of at least 9 of the am no acids of
SEQID NG 44 in the sane order and spacing as they are in SEQ ID NO 44. The
anti body can further conprise one or nore CDR selected fromthe group
consisting of: SEQ ID NO 34, SEQ ID NO 35, SEQ ID NGO 38, SEQ ID NG 39, SEQ
I D NO 40, SEQ I D NO 41, and SEQ I D NO 42. The heavy chain CDR3 may consi st
of at least the anmino acids of SEQ% D NO 36 and the light chain COR3 may 10
consist of at least the anmino acids of SEQID NG 43. In addition, the

i nvention provides isolated anti bodies that can bind specifically to and/or

i nhi bit esidsmd§ERIP NQ:Meinbheohwgdulerd andertapivg tsytheyfoctuEip SEQ B NPr¥6serfg 2a | i ght

chai n CDR3; | }: ' eﬂ&%n- |-Sp AT id
sequence cgﬁgt?{ds{éiq%%&qﬁpﬂg?gﬁgeg@ ﬁ%ﬁg?lﬂt e a%ﬁbﬁ%)c%n(s:fiuﬂ% ﬁéo&?@ %%@%ﬂ%h 143 in the
same or dEPRAKeViRgAREMIRY a5kt sequsycedlat isr (2) #n SWED 3¢ RDenST; copsistinht lepst &afi no 15,

aci d seqyphffio SQBSHSEQID MG:4Rh theRfd orfer@hd @E@r@ﬂmgm@% g6Q 3 nOER D NO 44 in
the sanme order and, 6 spacing as the%/]aoccur I n Q1D NQ 44, The anti body can

further GBApHARIER agid eegiencs Gonsisting e at least Al 6f e pRINe Agide AISEQ D NP4 imtko, 35, SEQ
I D :\D 3§san§5§'3cl' gldNﬁfoa&ﬁs SHeflare [ih M@VNmO&EQThé Atibeaytin ﬁﬂhﬁ% AsPohder4 2. df\n
i sol ated ant e .invention,. c ific in and/ or
i nhi bit 8P ﬁ%ﬁc(t?ﬁdal%(’é“ lﬂﬁegr%pocl"ﬁﬁnﬂ%f’b a@%‘ggﬁ t@g‘f ﬁ,ﬁﬁ\ﬁ?ﬂ%& nsgghgri se six
CDRs haviNOBEasEQ HEa8D: 3I9hSEQ M) Nw:40¢ BEQ I3 dkuk nadSHf ID Xay2 SR hebryNBaid4; (b) SEQ
I D NO 35; E ar. SEQ 1.D . | . SEQ | D NGO 39,
or SEQ 1 BPROMES s ordlsif g e oLRG o MR o B i CBBYTRD NG, 43 or
SEQ 1® N@mdist.of hidepsitheaninnicids ofiS QS ToNOWBe i nventi on, which can specifically
bind to and/ baRsP e ; : e ' ' | V| | FN-, Yy,
can conpri s‘eogiﬁbgtrﬁﬂﬁg{e a‘ﬁ"'&“ﬁ?&%@é@?ﬂ %ngg%at@_ S@d&&h%ﬁ'@ﬁ& y@%}téi@gﬁ%% 93%
94% 95%nhiyi oy motulzte digohiolagicah Besivity ODIIN-viewrrisiag atlighiShain| GPRINGVEE 28EQ | D
NO 10, Shfinb RidNCodehee hit @Egaﬂ Rﬁme?d)se%mérc@ﬁs&ﬁﬁéll@faaiew@eﬁné arlifd WREN t he
am no acid sequence and S ID NO6, SEQ ID NO 10, SEQ ID NO 14, or SEQ ID
NO 30 5Pt BxNO@3 in thesgms ordseand spaging asthey/ wrur #hSERTIANO#3; of Waenawitee at | east
_83% %§5W?cic?@9(€lseg&]cr&§i§’\%§/%f 2 a8 3%F tlﬁ4%n]c-)35i%soEf%®%l IBWN%%?- g&% safhk Eﬁb@éﬁQ I BN90903A)1
identical to . . : 1 16, or 1 31,
wher ei n TREPGES BRHEA ‘%gFREE?P‘(%‘E%N&HaH‘g""&%F% Tty &oTeRsisa A FDBEe g BeNQ 8, SEQ
| D Nho 12amibbeadid Rqd¥ded 66 SEQ I[SE’Q.SEIBE@IS_ mosa;sasmmmp Nr?eﬁsBEQQDaqqczms??i d; : :j n

t , t t , t
anot her ﬁﬁg% °r§Eb'r$§§~3?r§fe° e invention ich can specifically bind to

and/ or bt the biological activity of IFN- y, can conprise
an am no aci dAs églaed eetitetly b te tinve@®n80Bigh 80%peditidly Bihdto M BB or94% 95%

96% T% 0 . { % i [ - A .LD-NQ..19, SEQ ID
R B T A LT
sequenc escapacSEE) (HBSBUIDINO:36HY) SER FRONOS5; CEREQ B NO:3blor SER BMO: IO, 32

spans at ck@as N3 it RONBHoUG SERTB/NY: 402 [t) 880 0 Nef410hr SBGUBRRL4RUnd (§ast 80%
85% 90% gl% 92%%693% 949% 85% 96%&)9!;%; 08% or gbout 590 i( entical to

SEQ | D NEEQ® NSt or BEQE 2944 SEQ 1 D NO 22, or SEQ ID NO 33, wherein the
alignment bet ¥Eged bRfboded BB GhinSAIWRIE RarBidcifically 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 S0 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%, 38%, 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



5 SEQ ID NG 18, SEQ I D NO 20, SEQ ID NO 22, or SEQ I D NO 33 spans at | east
50 am no acids. One am no acid sequence within these anti bodi es can
conprise at least 5 of the amno acids in SEQID NO 36 or SEQ ID NG 37, in
the sane order and spacing as they occur in SEQ ID NO 36 or SEQ ID NO 37,
and/ or one am no acid sequence within these antibodies can conprise at | east
6 of the amino acids in SEQID NO 4%3 or SEQID NO 44 in the sane order and
spacing as they 10 occur in SEQ ID NO 43 or SEQ ID NO 44. |In one aspect,
the invention provides an anti body, which can be an isolated fully human

ant i body 2mitleeacidispquetre aat SEQJBYNQ@:ANH SEGHILONO: 16 SEQ B N&X Y, bhEEQ b INey2c al

activity sﬁgns QHEE&%O' Eall\lll'&ﬁald% 'ﬂwxéﬁlﬁfaiﬂ% aéld &‘agéncc ﬁﬁleaﬁ%b%?@ﬁ/y 9ﬁ&f/o ltya 9ip vention,

whi ch can be an i so uman ant ‘modul at e

t he bi ol 8§tocd*%. 850 96°%69784, %%emef@%nﬂmé%} tfaﬁEQrmrNQrés ISEIQW) Nfa 2Q.5 yet
anot her agPEBINO: 22 fopbw nbwam a«ﬂérelpmixsng}ﬁmamtwe@e{ﬁ@fain% aela@?gkl_gmé E}Lt or

nodul at e t he bhi ol unan and npanzee ut cannot

i nhi bt SEQIBANE: B gE@W%P{Q ‘H §5‘P@é?‘m&"@t?"\$ﬁ9@6‘p 3%‘,&}"#&%1"@1@ %M@WS and/ or
murine | I mirohicitséduencd MathiEthesd SRdGSies e%hlla&ﬁ;;rtswaﬂ 1eddt §fof e SinihdGicidPin0f  human

| FN-y wi resi du ents or

ant aéonl §§ga@ﬁ~§f 54 ?ﬂ‘?%é Iﬁ%‘ﬁgéﬁm the sams; o cbﬁ’i%égﬁcmﬁéﬁhﬂ ?‘S?“rdg él’ﬁﬁ‘oﬁﬁl\l- y by the
ant i body or SIQﬂIhND 37t inel/on 0k abmdg/acﬁbaeq&acclvﬁmxhhése tiltiboditdad gbriyise AGdabtvi ty of a
mut at ed %t%ﬁﬁ‘ﬁ amfn% C?m %%E’lfhﬁﬁé 45“%?5 I ﬁ?% i HRSLL gllgferdan sp'aﬁﬁgis'tt ef‘iﬁft %2r 20,

and 65 w I ne and respec
aspedfs, ofxipinEQIDAD:#boriEESIDOfO:he i nventi on, whi ch can bind specifically

to and/or in e C an
conprise an am %05?2& mg%g.g%r?ggi J{!ﬁe@ Q@dgq% 1&8%{}/}1" b%bﬁgtﬁééhbéw% 93% 94%
95% 96%pntdpdy, wheren tl&ranahygmangmw @mﬂw@atheb@lozsalsenylwnfhmammﬁsm | D NO 19,

SEQ ID e i | hi 28 SRR G am no acid
sequenc2Qfaf%%le’r sgmsg%tﬂoy%stg wees ‘ﬁhgéhr%%%k D 21ﬁ19%w€§%%m%" 'NO: 32

spans at c?"é‘a's‘Ph‘B'b"’a.‘Hﬁ’q‘l‘@?‘f’a@? B‘@"’g’ﬁﬂd}“ﬁ’l‘w ehsynemelgisi raenkeand vige J¥4 Bequence at

| SaSPS 8?8(;“&2&483&&% fuﬂ&tg(%ma?aéa‘}{mbo‘aﬁ% N%legmn&% 1%@:Nﬁg %%J&lat@&é%bm@fggﬂﬁ%ug?,%%

i dentical to or

wher ei n 2HETAP] YRR A7 E’E‘Rﬁé@ﬁﬁ&@%@“ﬂ}?{ ’I’?B‘%’ée'f Wﬁ@@"’&?ﬂ *D NO 18,

SEQ | D NOymdtholghfgorkey m&zn rive 19E mtm%aﬁer aSjRa) SubStitutioRds tesfille B97BMO aci ds.

In a furthher @rﬁgodl thl:a I n eﬁlatl nE sses an I sol aetsed a&gi body t hat

can bi nd ﬁnbc ?ﬁ‘—‘N—avi\/ at BoG, P o a T 8Oy (nce

]E:orrprl S ![ mgnbﬁ}E@olehfel‘H@legmaBE@vinDof H\iﬁian IRN -yh‘;EtDe labiHNay. Elﬁ‘thet)ltheSE@oﬂi)chO 30, or a
r agagn

comepe AnitReylboptatgaRaE PN BURRR 18RSu Rl e, ROMAP BECRAHENST | |

f ragment residuesrl@, 29f and$6 svwith bistiding ervige, afdserizentesisoitiglyray conpri se a heavy chain

and a 10 i SEQ ID
NO. 10, SEQ | %h'hé?ﬁﬁha aspebs l?'Jn’ké"b“gNﬁobé’ g%?gfn&&%nhéﬁéﬁ‘ %"%ggéd Q%%%“ °NO 12, SEQ

| DNO: 186, orsﬂnytl@m@ﬂstf theFlmlﬁsﬁ@l actiyigy,of GFN-frifian sommRrise ol WBInQCId SRRy ent | on
can be hypRit #B6l s3dt 9090 B BS924, oBu4l davs, obdNREm;, 8% ] 9394 bsbout 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 S0 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:8, 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 chain and a



A

5 The invention al so provides pol ynucl eoti des, including isolated

pol ynucl eoti des, that encode any of the antibodies of the invention or
portions thereof as described herein, including CDR regions, heavy chain
vari abl e regions, light chain variable regions, single chain antibodies,
single chain Fv antibodi es, F(ab) antibodies, F(ab)' antibodies and (Fab')2
anti bodi es. The invention further ¥rovides vectors conprising such

pol ynucl eoti des and host cells, optionally 10 mammal i an host cells,
cont ai ni ng such pol ynucl eoti des and/ or vectors. Antibodies of the invention

can be prigadhes. e s:uibbdyrm@gwﬁxyﬁda (hosHEQ TehbS, SKpEs NO: 1, BEe e INE L, girbodi nent s

of the i bec detail ed
descr i pt 15 Breal v o SRR L AR AL S a6 BrorTRO%15 BR EF

DESCRI PTI ON OFurfhdis leRAn\t\thﬁd%nEocgesrcﬁ‘shd fwénBord e 3t humanized enbodies @duitience of a
portion qf %F 1A; SEQID NO [|) encoding an am no acid sequence
(Fig. 1B; §E’Q"‘1 2) of a heavy chain constant region of the 1118, 1118*,
1119, 51121 arfle Invetion gset provifiey- pohmntledidai exludiRg duwiatel polyna@ecdidesi dtat t he

nucl eot i

encod ng‘*ﬁ%"%ﬁ%ﬁ*ﬁ%“ﬁ%%lbéde*%&&%%&“ve‘”wﬁr%s("E*“%f sgioeankl, bl 0)
const ant GI&yregigns, beavy |gkain verighble 1egipgs, | gl1t1=hen Yara lg regipRe smgmhm Bimb?dlquN- y

ant i bodi Fingi! 1B amdibod8 b emlibddRs SRS o] on of a
CEh (ST S e, ) sl segesnat ot o

se nce (ﬁp%L 313; SEQ
| D NO. 6) %‘P“?%ME%WWE&P’?F‘%F?%!SQE SF‘%‘gl?"tB'Fi‘“‘H?"“fiﬁea“flh.’t’g oeht jopiigopllx,
anti bgdy. mazxﬁna'ﬁmgma@&:eﬂﬁ cAdidinig et pbiRpsucRbtides @hd/slevea e e PGabdAfes df ARy tion of a
cDNA ( Fl 4A,; SE?% D Wyg 73\1 encoth% aeﬂ am no acid sequence (Fig. 4B; SEQ
| D NO 8)“"81"“"{“!‘? RyPHuct DY C T FUsh P& B gi on of the 1119 anti-|FN-y
anti body. Fi g&b&:f&ﬁpr&&edepibﬁdméﬂwommh&ﬁhmdell&eﬂpueI’wﬂermffroﬁi tieofolidweniy Of a CDNA

(Fig. 5A,__SE ncodi no aci uence (Figure 5B; SEQ ID
NO 10) of™ "cr‘fw‘gt%'eddes""&%'°”)‘°f%e et Sl ALE BRI TS (T O] FN-y

ereg
anti body. Figure SC depicts the am no aci d sequence of the heavy chain

vari lgl e region (SEQ | GNEres@ FﬁQN : Rh Ny antibody. Figure 5D
e heavy cha

depi ct's the nucl eoti de sequence o In variable re |on (SEQ | D
NO 56) of t he FigpegdA- leBrﬂepwt FRuojeotigrt seansHGe. ofmpgﬂilpegf &2DB¥ASFigebh;

nuc! ot | 4o SPaERRLadm eaatseqa&cel;g@ RENBQUD 80 A4¢ o a%u@am%énsm 11)

encodi ng the amno acid qgence of the Iight chain
,111

vari abl e regigafdhs 1448, 4 hid” 1531, angd ﬂégl*éﬁ‘f [EN- %"‘%ﬁﬁtl body 11 Figur es 7A- 7B
depi ct the nugigeshASBRAUOREAucRbtid sBitlide @Na pdrtich FRNBNARF zxASE

NO 13 encodi ng the am no acid seque of the heavy
Chai 170y arNB) Sdinggp B el avrrod i (B SERIDNG A7 Pfﬂﬁrﬁ% SpRigionet éggwnp. gur e
8A- B depiotthetihEs, nugt €019, d21sadueni¢ anbiFNey peibddieon of a cDNA (Fig. 8A; SEQID

o o har nC O BRSTPBANE RfboRR UGS of Epohion s BRR rfg MY SHYPT LN
NO:5) encoding an amino acid sequence (Fig. 3B; SEQ ID NO:6) of the heavy chain vanable
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-5SB depict the nucleotide sequence of a portion of a cDNA (Fig. SA; SEQ ID
NO: 9) encoding the amino acid sequence (Figure 5B; SEQ ID NO:10) of the heavy chain

30  variabic 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 1 118*
anti-IFN-y antibody.

Figures 6A-6B depict the nucleotide sequence of a portion of a cDNA (Fig. 6A; SEQ ID

35 NO:11) 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.



region of the 1121 anti-IFNy antibody. Figure 8C depicts the amno acid
sequence (SEQ ID NO 31) of the light chain variable region of the 1121 *
anti-1FN-y antibody. Figure 8D depicts the nucleotide sequence (SEQ ID

NO 57) of the light chain variable region of the 1121 * anti-IFNYy

anti body. 10 Figure 9 contains a graph show ng neutralization or inhibition
of the biological activity of |FN¥yin the A549 bioassay with the 1119,
1118, and 1121 nonocl onal antibodies. Figure 10 contains a graph show ng
neutralization or inhibition of the biological activity of IFNyin the
TIL1P-1/1 -1 LA HiyRrési 7daBi dgpichthe nhdeotide @queticelod a perfidn ¢flDNvo (hig 7AnSEQ Ent i bodi es.
Fi gure 18oG9/\ngddis e 9&@@&@4@%&%@%@@@@% o4 O?Ehc'h%lafzattd &;tétﬁé the

bi ol ogi cal acti vi ti/ of TFN |'ood “bi oassay onors) by
t he 1119¢gighefdhoria °’aH?i"b€t§§*}FNﬂfia@tPP@ 12 shows an alignment of an anino

term nal por thiQRe éAJBCJeBQt e nhdMti¥seh @Bbeof o dp%ato%raebNt«t@Ighﬁ\ﬁEcgﬂﬁhnilig the

anti - | FN— mno?l,ilgpslfgi‘g anti bodi es desi gnat e

The sseq dsenp arpife aclq srqunce (g BRCSEQ M HREE) phihe Hight chaigaerialle| at ed i n
Exgrrp: e rdgionl btethatgnaztnuspﬂlg&ﬂﬁ&dﬁxmggmssd dPIAsPRS hrhin® Acid stdaer@awEQlﬁJ SDE(S) are
under | i cted in the Figur ro CI -
59, CORDVGRMNRL e B vt Pgion o b ot ANy S FeR o 5B Serigeit Lber g
syst em afucléathiatseqaencal(SEQ IDHOD;57bef e light shadi vaRutdé eigios of e 112TMand Ry cal
Interest, .B b|IC Health Service N.1.H , Bethesda, MD) starts at the first
am no aC| GD5T the mature anti body and excl udes the signal sequence. Thus,
positd on 20 ikgwh? eonkingageph showing newrali@ggoerdnhititigped tieibmipgkalottikigbfit et at

(Supr 2) iR bt eSO A1 N NIERY A nABRE Afub L nal porti on

(|nclud|ngt varl a region) o ns of the anti-IFNvy
nmonocl onal arftigusoH] @@taa@mggnhtwmmmhmmor inhibitien of thebjolegigad activite sequences

i ncl ude drimen: %hr&ﬁ@h[ﬁ-@ﬂﬁ@ﬂﬁl@br%%ﬂdﬁ%ﬂﬁlé hﬁscmmt ﬁ&to@tbﬁa@aﬂnno&esarml e 3. The
signal sequence extends from position t hrough are underlined. As

depi cted i n HigEe B gorins agrorh S@HWGFF%HHQWWB“‘Q@P‘H@FHC biokggical @Y spans from

71 -1577, of Wly e ARBhiPBIOG biddsshy @R dokars) bylhd111BimBERIcnAQntdeaRer | Ng syst em of
Kabat et at ?&ﬁﬁ@ xcl ud s t he agnal sequence, pos,tJo 21 in this
f

Figure corre 58”508 # lgﬁﬁ‘e’}t of 2 \ampping tegpinal i potiop (clugig theovagialle oduct i on
of | P- 10regitn)refsfxohaey tiairs Folilihye dnyi- mhql rsonbélmdarttmkﬁa designdted 1108)i mmnzee at 2

or 1 wee ). Il nes 2" and "-1" Fi e 14) .or
15, 20, et aafl 180 e s i B8 TS e B emocga ob e R G P 5
Fi gur e 1Exepmpled. dharignabfeqeencoextends fodm Bositidh 1 thnpugb t1P.0BBRpére atmerlmtdzl\lAgl ant i body,

that the&g{&egﬂ" %P %%u%fe er eﬁ:‘trl %ﬁ?#@é’g’?@@ ﬁsl'msusé%I Jp%&# ﬁ_@ ﬁ:‘%&l P‘el'i(gﬁlptS

The sectR3 speusdiamyb! Susi@d. Themamberiag eystemrof Entpherial 4199brenuepess pbBreisinon| y and
are not {§mlinol ?tnteft%ti PaSlic/Hedhi $plcd 1REHS BRIERS, m}sws 2l Bfst Qﬁgo Al

references cited in this application are expressly incorporated b
r ef er encasiddthy xﬁatw@ranwy ﬁ'ﬁ’l"ﬁ&%‘%ﬂs 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 signa! 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.



Definitions 10 Standard techni ques may be used for reconbi nant DNA,

ol i gonucl eoti de synthesis, and tissue culture and transformation (e.g.,

el ectroporation, lipofection). Enzymatic reactions and purification

techni ques may be perfornmed according to manufacturer's specifications or as
commonl y acconplished in the art or as described herein. The foregoing
techni ques and procedures may be Yenerally perfornmed according to
conventional nethods well known in the art 15 and as described in various
general and nore specific references that are cited and di scussed

t hr oughout t Hégyse é% énsimidgrac iFigueatd exept Batthe blyod oBanifferenk chithpaatee w2601,
MOLECULAR.£LONI 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. Unless specific definitions are provided, the
nomencl ature utilized in congeehirdb pkédEripdidNt he | aboratory pr ocedures and
20 techni ques of, analytical chemstry, synthetic organic chem stry, and
medi A nal and™eeesiPRAeasings usef herpia Aredfor reanizationpl REPopes Calving 18 netHe b wel |

known angbneasared livitiig @ gusje&thmar describ&dl. AAN Réfetedces Bl Gl Bis PRNcaliéh atsed for
chem cal s nH heses, U naJ yses har maceuti cal preparation,
f or mul at FXBFSSLRAEPRAS P yr m&"ﬁ ey Bt patients. As utilized in

accordance with the present discl osure the following terns, unless 25

ot herw se indicated, shall be undeifef,n@od to have the follow ng neani ngs: The
term"isol ated pol ynucl eotide" as Used Herein shall nean a pol ynucl eoti de of
genoii ¢, cDNAjtargardgsahnibess |maycb|e|u§qdrfomccmbmantd@i¥m,i oligbnuoleotidasyrgiesis, andhi ch by

virtue oassaetamare'aq rahdiimatichOled!, GilARLUAC hiEREA R, (Bavhiic!) cnaﬁsags' ated w th

all or a portion o a polynuc ynucl eot i de
i s f oundpurificatige Upchniques) miss b ingtferared gocarding| swnmenvé@mr@e sp@snﬂmmh oftasis not 30

linked i Qynf@hiy! Socoflished) indBE S asOGstbed RerBR! UTR: fiRegBRb techiqits |l 98T
sequence. The'term™isolated protein” referred to herein nmeans that a

subj ect PPOHEFMEYIE &e%eﬁrlwérﬁame%ﬁccorﬁ@ww%ﬁ%ona& methods sl row@ imhe Bt whi ch it
woul gk t ymdcaaldle.%nbaa ihGdA6ls| gendiatabd enore( s%kcm@ re&s@e&tmﬂla!re/cliea Qfd diedussd her

Dy col PPPEIH SE PRI RO bl ) STl S0 MR ERACREL VIR A | bast

about SOLMRﬁﬁmY Miingal mmlcemtslade@ﬂar% thopatdy Prs@sacbﬂfSﬁdlﬁgﬂa@&r Ny, ot her
material s in natu ssoci ated (by

Coval ent VB somEtfieh berky B RTnER, B ROBRF: | BRESpedn TG R WE chwhi ch
the "i sopratidd, £ nqmentlaum"unllsedasmsmnnan@dwnth, wgit the dabofafory |psncemms alodl y

t | i . ol tid ith
sssog) oL 8l VBT DRRGEY BBk | HRSIAShLAN UhdTh A MagRL e it
an i soI aphaunaoeuticad icherostry ds@r@%malbﬂlog%wmwmmd canngnly yRNA therarbt her RNA,

of synt hgbidGrg tgéﬂngftu& mw b@wea%menﬁcm ARERE " Gthical nih R AftadnacduiGu | SOI at ed
protein I's substan free from5 proteins or pol ypeptides or other

cont am n@rmasaﬂ@méhmlalaﬁom MI‘YWsP‘Eds‘wﬁtalc’EﬁO&Pat’é%l ronnent that would interfere

with its use Ad DENAPaH acbordatlicAOMRShd BreseRf QREWIAS the fonbmgacsrﬁia, @fles9t her wi se) .
The ternms "pol ypeptide" or gﬁé}oﬁa s .one or nore chains of am no

aci d&>  whibsreissindigpfesh ghaff be grdqrs %"@%g’a?ﬁ“ﬁ’és aci ds coval ently Iinked
by peptide borydstermaniome rmiyfudadtift” as used herein 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, (5) is not associated

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



pol ypeptide or protein can conprise a plurality of chains non-covalently
and/ or covalently linked 10 together by peptide bonds, having the sequence
of native proteins, that is, proteins produced by naturally-occurring and
speci fically non-reconbinant cells, or genetically-engineered or

reconbi nant cells, and conprise nDIecuIes havi ng the am no acid sequence of
the native protein, or nolecules HhV|ng del etions from additions to,

and/ or substitutions of one or nore am no acids of the native sequence. The
terns "pol ypeptide” and "protein" specifically enconpass anti-IFN-y 15

ant i bodi R8IEiNGIs asegjtiechivasturehi@ isirparebhirstosiied by cpYalsat orageovdleshintetagtionind/ or

substi t 1PEptR Yith fwhicKRiEnd BishiRat@iGh Hatt, R (7) 3Bdsiiot (E:N.Tﬂfn At bQdy. Thus, a
"pol ypeptide" or a "protein' can conprisin one (terned "a nononer") or a

pl ur al i 137 PAedRERICIn §amhst Ppeded by gfﬁ?’“‘&rﬂ% c ngBHéI HStheridA efisyrthepiol ypept i de

fr agn'entongir@foEEI%r &cmlbamaﬁai WHERHY | Pleferabih) 66 isGRRd pRotdt® EkOiﬂBEtirfﬁa]W frecdnk | MET I C,
that has an, am n ({“ nal _del etion, carbﬂﬂ%{jl -termn del eti on, and/or an

i nt erhal PrO%HS gLp ¥R°B‘h €50 Ot panfamynan Ut atg P AP R3¢ GGY‘WP%]“ et
r econbi nanild iyncmsreduh&duqe@dhgrmpﬁd dlegnoktia ﬁ@h’y]&cﬂ’e ﬁmﬁibfm]i&ﬁlse)a pol ypepti de

fragment can e an m nQ i.d _chain at about . 500 am no
aci ds | ong. 1‘;@.‘8 SPISF % BPEE MRAP of“h(’fcn(%orr glfahnsgﬁ%%la ‘#t whergn o gment s

are at |wlwstin &ch clﬁqn ®anm®,s athiho a@@g coSglently Qipked () pepitle bork’s,Gnd ¥B@ein 250, 300,
350, 40
P agmont e e ATLRGAGh el £y BROARE RSl AARFRIESC

I nc onalns 5 1n the
cas e1 Gbf tagethenby papite Yondn thii‘bﬂﬂj% sqgs@pnpf Ifﬂhmfetnms that g} BI@@IHS bretduced by not

limted ﬁaﬁral@-omﬁl ng! a6 WpecifaR cmlréaam&n%us eg} O&n&fcaﬁfﬁéﬂ%ﬂe\ﬂg oPT li ght

chain; a variabl e domai n of eav light <chain
ant i bodyreeobinntesells, Ef?tc"l“Pgse\f%ﬂ“fcalB% VW&&G@WOW&W%HUF@E © gtiRe Proigize the li ke.
The terng mdmueakaemg aakdoxs f‘rbtﬁc‘d‘dﬂxﬂ&\%ho lam@aghﬂbwslonorferoaemratmnoa&dysed herein

refers to a ti fra nt cont ai ns east the CDRs of the

i mrunog! G5 ve é‘ﬁ\?{'}’ ﬂﬁ" 9155?%*’6" %ﬁdngmteﬂh SP‘??'I?FES?}B'I DERwATs A meétl onal

i murtogl aﬁnbbﬂdieﬁ, dfrrsagﬁmtb t’rﬁf hivia&leietione Mitoim) Bdditons &) ahd/er ﬁbstb.ltxgﬁh %fg)nﬁ or an Ccal

antigen. referr isS a. t hat. .specifically

bi nds to %fe 1?‘5‘83398?“ S gsagp" nijg' ?R iypg%iaﬁd?rﬁg pfﬂ“q 27 Fﬁﬁ?ﬁgpggl cally

functi onaie(mmcdrh)gbrmmwbnraﬁlmralgyrﬁmncmfa ridigmarh\of mhinoacigpcteinent s or inhibits

bi ndi ng of t l.I gan i o | fi t | response
g el il ﬁgl él%ﬁgfif ﬁa %} to 5@5@%{9{-{5’ inl h Qﬁlbe Pnoﬁ’én%% 2 P

resultlngfromllga _ e rec
i munol ogultimerioy th@thak @n@minoﬂqmlﬁahﬁmmgIa@Bb'IJ?iyhlefmla@rﬂehtlomﬁndﬁnen interaht i on bi nds

Specid | Cathehidn ToP sdsBbutioh otNP%Etm]aﬂ -o&ﬁﬁﬂ;@ ro?-béc)ﬁmbﬁﬁﬁly-pf@%@%l;?&ﬂﬁdes gpeci fically

to ant d/or 1 nhibits or nodul ates t he brol ogical acCtivit human | FN-y. The
t er m " naternin pmbedivacatsy # PRpertids ﬁﬁ&‘%‘ﬁéﬁ%ﬁilsﬁlﬁbﬁ"&%ﬂ‘%‘a?‘@t leggst st refers to

the factsootahio aalhﬁo@én 21| mﬂpr&eate‘dqmdl demmaﬁwmnﬁqragammb & leait 5pOI ypepti de
Vi rsee) St Kar0os Gofdh a8 13ron” e 0 ar e B0 Wil Meas not been
i nt ent i opwicubdrlyeediul belgbeptiderRBmErfs ifciidéfalctiohaDdbéddfng, ,m_ldm’@rmadm demaheper abl y
R RSl SRR St e 1 o OB L IR,
sui t abl eregion)@épetially CIPRA regioxalitiid leavyar lighnctad: b pdriabla deroait ofal hesy @rkight e
"operabl w41 DKEA of O SuBidefliNoG R BriSFHRRE Rctlding two CDRs; and the like.
The term “immunologically functional 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 embediments, 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



10 ligated thereto so that expression of the protein coding sequence is

achi eved under conditions conpatible with the transcriptional 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
intracellular localization of coding sequences to which they are |[igated.
The nature of such control sequenc¥s may depend upon the host organism In
particul ar 15 enbodi nents, transcription control sequences for prokaryotes
may include a pronoter, ribosomal binding site, and transcription

t er m natprderagipcbe fizgment binds tspesificgyr to iendidranhiteisioo diodmdattsshe biolpgiesd activitt | on
controliﬁggﬂgﬂ@ﬁ§¥for eukaryotes may include pronoters conprising one or a
plurality of recognition sites for transcription factors, transcription
enhancer sequidaden “natuebnercwiipg’] as wsaddereinread ppnlicd tpnaabisctorefarideo Polfachdenyl at i on
S€QqUENCEfiar thedlotiRt LaAItR GHAGH hTRR! For exaflple, GORAYpAIAS %@E&ﬁﬁaﬁahde dudpe! ude

| eader sequences and/or fusion partner sequences. e term "pol ynucl eoti de"
as ref erthads rreserdp @) presnisaEncliding visusey) thehesd de fplaigd freme sevrpeif datdre apdic| ei ¢ aci d

pol yner smthaddor b fkenkShallpmbdifidd by 2R Gl ob@irdngl N enbodi ments, the

nucl eotides _conprising the polynucleotide can be ribonucl eotides or
deoxyr i bonuclﬁ'ﬁf‘i”ae@eﬁgly&‘“m&)ﬁ%@ﬂ’ﬁ 155 FAmPgRentsite Wich the from isapplisd Pt | de.  Sai d

nmodi fi Cad relfishshif tHatlidwb e tddacky butGidid iftiREenSundiionsSunbdrQilithbie dbrddRions? Fof | bose
nndificatioqs sggh a} arqﬁ%goside and %',3'1gipeox iboge and \

i nt er nucT&BR P FPISRIREGR Ol SEEEE i Oy e s g %Wo?" FRiSBRFET 19
phoskihorligdiet lhefead & thphopeksimmos eheepro@inaoding baag@ine isoadhiseddandatcenditions
phosphor gani l.ot hi.oat e, phoshorani | adat e hosphor oam date. The term

" pol ynucﬁog@?t?bgﬂewlkhstgee%‘fnf%gg?"lagacﬁﬁ%;YIOS 5§°ng ?fr}sg?lfé%n%ﬁd doubl e stranded forns of
DNA. The t er riftiedéring'ooniol Squancid'as ngt dierendefers th golgiualeptive|seewenthitienml | y
OCCUrT 1 Nip . AYG gﬁ)q' ]grb@egsingSOQ ilﬁ'ég'é]]ﬁﬁ; 1ogaqi§adoh %F ;%ﬁin:%cl‘g%te&%g 1 b\thf‘\%ﬂr ﬂ'é ly
occurring, and/or hon-naturally occurring ol I goruc eot 1 de I nkages.

A i gonuclieatsdi Fessnatreofzugiciogirrl stauencesdraysigpené upandhphdisisirgryise dbpariculanat  ar e
genejal 'éﬁabo&ih{éﬁikﬁfaﬁ&ﬁﬁt%ﬁl?gnn%ﬂgqﬁyé 16 préxagbis Ry iRARRAR Rt ritfoSNRI - | N

certai n enbodi nments, | gonucl eotides aré 10 to 60 bases in |ength. In
certai n Wpdigdisiendnd, tréniseriphien) deretatione seqpnse.1 2 In othgr pprticulyss embeglimepts, 18 19,
or 20 t orAAQripAesontBl bRRAER . follellgBBKS Inf9tinéleR ProMods sy e’ @ngled or 35
doubl e stranded, e.g._ for use in the construction of a gene nutant.

Q i gonuchWakty oefs Te5PEnition siteffah (FARITIRHOD [3EI06e TEBSCRPLOR fs gequences,

oli QOHUC&&%'FQ&;SteMMﬁoﬁ QERERBE end! SOlRIAIRLIAT BeqG@dsN OinSRAME REBodikénts, Unl ess

specjfied otherw se -stranded pol ynucl eoti de

o thelle%t-hand end(@; Sln%“ﬁm .
sequithce§onte! jeAyengss” ean inchudg leader seauenecs Andr IR PETRCLIIUBEBI e- st r anded
pol ynucl eot i dihesegUpslgmsledtaleT @freereddo hapeimmeant kieglS-strailedos double-strdikied di r ect i on
of 5' t 9 uiéleicaa(gl !;;oll O%rsot].;f_ art]?csﬁlﬁel%tbas%wn EB;'I HS G Icé?‘{aﬁ’n é%ﬁeﬁt@,rtﬁedn%%o&%st he
transcription dif I'on;  sequence regions on the strand having the sane
sequenc ecoaprisihgth® pdRaiciastide vani bohribanueledtides or dedraribonudentidesfor @ mediRpdform anscr i pt
ar e 1 7 el Gl e B nuckBl! SHNRAMBRGE Roiude REMERAEHRIARE pRMfidife, DNA stTand
havi ng tﬁ%ﬁgg cggﬁﬁencg'as fﬁ%&%ﬁ% aqg,ﬁklc are 3" to thp 3" "end of the
RNA 2 andtosé prodificasionse fush rae drabmosids andodind s didenaymiboesy ershistesnucleotide linkagen
" At ur A LyaRGANS" | BEbNUGL COlodfbrotidlil UGBS HEaRIidRONUGbAbLARS0R]
ri bonucl eotides. The term "nodi fied nucleotides" includes, nucleotides with
modi f i edrhggphorodiselenoate, 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 modified
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.



10 substituted sugar groups and the like. The term "ol igonucl eotide

| i nkages" i ncludes oligonucl eotide |inkages such as phosphor ot hi oat e,
phosphor odi t hi oat e, phosphorosel enoate, phosphorodi sel enoat e,

phosphor oani | ot hi oate, phoshoranil adate, phosphoroani date, and the |ike.
See, e.g., LaPlanche et al., 1986, Nucl Acids Res., 14:9081; Stec et at,
1984, J. Am Chem Soc., 106:60773 Stein et al., 1988, Nucl . Acids Res.,
16: 3209; Zon et at, 1991, Anti-Cancer Drug 15 Design, 6:539; Zon et al.
1991, QLI GONUCLEOTI DES AND ANALOGUES: A PRACTI CAL APPROACH, pp. 87- 108 (F.
Eckst e| n, Ed.Ynlessrpegifigd oherwise.dhetlgft-Rand sud Ofmbﬁmmmaelecﬁﬁequcmt U. S.
Pat . 1s5he]ﬁénd5t119 am‘-iﬁh&'&?ﬁnmﬁ dgﬂm%deéga%ucmﬂ@s%ncgeiﬂ ?%d to ag 543, the

di scl osures are hereb é I ncor por at ed erence any purpose
An ol i goi&él %ftloaemﬂaﬁrqcm qf o 3’ adgjierefmagspnt RWa\b'EﬂnS‘tﬂetSewa&tred tdas thet i on of

the ol i gRiY&IpaEH HisRLGH: sbibiick ddatoal b@&etm& 80fnd Malingd BR sEﬁ‘nE @edaé{ﬁsaf{he is used

to refer_to any nucl eic acid, plasmd , _or virus used to

trans? erREédP‘illﬁh’F}h?‘Srsﬁ&f}Fng“g 8f the R4 transgnint a“"T?f%!qué? PR URSEPATBSSSYEReEs\y ect or
refers tgqanveRpions drhaé DN& s‘&hhdtlﬁblhgthfa%mé feqithiée0ds RS RIOA o whiclh @88 toCel | and
cont ai ns.n clg ffH' 8 uences %{'&Q direct and/or control expression of

i nsert edM®A&PLP %’513 §r it are zeterred io a5 o QTR SeqUeNEeS s si on i ncl udes, but is
not |im ted tThe peroC eastaalls U@:burﬂ.ﬁg wiblebtidagts Giclyded Odtpxyi’nb&msﬂecaidbsorhnd and RNA
splicing |ntron halEnPhESHR us orefer to a
cell i ntllcl)b dcol"nldeﬁ een | nrtm 3'551‘30%& é“"%Q%?aB‘P 30{"% ‘6@] H&ﬁ’i%ﬁ‘% Bduced with
a nutl ei substitutetl segfmegrov@samﬂ fther l:her @bxqutméel@nuciesmteamahhe" oihcladepr essi ng a
sel ect ed, i S par ent cell,
et her  SREAfiige, BRERES b W0 bR AIEE. PR Rb A0 S Rirale M <"\ ke Ui
to the owhog;hnwﬂlsﬁmoetn,tphosnbommigthestc,tnheshoemlasiee eabowuorgeem@tq, sndothedlent . The
term "t r ansdylctipRfchelePall 3685, M u%fmest %%&ﬂ S0 S198R1 s 95NGRm! §RM One

bacteriumto ' another usuaf{"é Transducti’on' aqfqéo refers to the

acqui si t 106/60%H tein ghat e‘ﬁs%fNuc dR‘d’f ﬁé*’tal %? %90 ¢ aketfbndnsisCangerrug ovi r uses.

The {£r nped W@ig@%ﬁ anl 1@1 Lquomctgbemésombmmsok HRACHEAYL OF
exogenous a cell_has been transfected when t he

exogenoudF W‘F%é’l’b@ewsl %t@cm @@)’Q’fg’i‘"@jgmt’?ﬁ%ty Pecst Oxfped Breland Steg ent{pber of
t r ansf ectyisopatigg: BNb Oses Uﬁlhﬂmv\ﬁnld Ipemmgo CHeMRalReviens) 90:34 8 te dsabased 16

her ei n aham e 9 Vi rol ogy 52:456; Sanbrook ei at,

2001, me@w&rsgh@mme?ms&é RS R RN Ae&faonsﬁ?qﬂﬁ@cw Fa

Labor at odetstble Rl l:6 e:able détectibpGfahe oli@ﬁﬁbl@odﬂEEHﬁEdedeomrEﬁﬂJLAR Bl OLOGY,

El se er ues can,be used to
i nt r uce ongnt? € %fxb ‘Eﬁcghgfma%‘?’%lﬁug (anPlbdeé?ﬁq Bi g“ LY g I s.

The ter nus dtoanaséfamnmngmﬁfhnasnw&dﬁsthdr ein refers to a change in a cell’
genetic chargg [P , I > r e has been
nodified to c@’ntt%fnn%grgﬁgw %R&r. qef%gko ae%%ﬁ%@%?ﬁgﬁ%ﬁhfmm&a%%? Ir}r%é where it

i s genet ¢edladidycontaitisf nueldict zeddrsdquencesathaty direst andéor cofitypll onprestpnt plaimsdredt i on or

t 1 ansduchd@ilogdul clei R LL R EAN TR nd AEQ BRIt Winhdd b icedtls shlhGs el |

25  transcription, translation, and RNA splicing, if introns are present.

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 term ““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
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10 by physically integrating into a chronosone of the cell, or may be

mai ntai ned transiently as an episonmal elenent w thout being replicated, or
may replicate independently as a plasmd. Acell is considered to have been
stably transfornmed when the DNA is replicated with the division of the

cell. The term"naturally occurring” or "native" when used in connection

with biological 15 materials such®as nucl eic acid nol ecul es, pol ypepti des,
host cells, and the like, refers to materials which are found in nature and
are not mani pulated by man. Simlarly, "non-naturally occurring” or
" non- nathewst. See, agscGralvar @iah, 1998.Jipldgp ShdT6a Santiradk ¢ lvht 2005 MOREAUHWR] i n nat ure
or that d HSYRY e term

| EPONIRROR 1 AHCREE KA M AU k:udfsgn&’ HHPABRAGRL. BT, ) éb?_

"antig s to a nolecule or tion of e’ of being

bou nd 2@@19 MEEQRE Iy WW@@@%’; Elsqyieh 2ad Chw efnhi i%bcﬁﬁne 7.

addi ti onglch ¥ciERRENaR bOhse DR iEbdHE Qe driindidlexoAbTEINA ShoRGQUME SuidkiE h2Pdi es
capabl e of binding to an ep| tope of that antigen. An antigen may have one

or nore &Pt opes. The term "epitope" includes any determi nant, preferably a

pol ypepti de d@gt ek “ﬁﬂisforméi@ﬁ?abé @isédl hebgde Gbtbrs Ctobi rwlmgg ihQa QdN’d gmdnpgl obulin
or T-cell receptor rqugqplgo is a re anti. ent i s bound

i.qQn
by an arftPPBOERFICY Hdasrl s heriBatiemehy e @Bf P%BB‘%‘&F‘ZP e 8ot Hibude
cheni cal Foy eaa«hpla{ea s¢ll fsaemsRpanadpivhas itofs gendtiedllyl awdified froAsitsAnatine sael ds sugar
side chalns,. Q 0 r..su ncertlne rrayhave
speci f i ?@H’?’gégﬂ] %gthoél |°}c/)%%1 sg)ucté?nr' thﬁ u'}ré}é’F"‘ gygc TN ‘é’gwl /(’(gg"e &8 Em fic
charge dyaphasitably imgdgratisg intona cleorhabme efitbochllremnhay, beamamtamecl feosisntly ss sai d to

speci fi C%%L%altgien]gnt% h&ﬂtbkiﬂgﬂar eﬁg fo'r inaP c%{e%htejﬁ%déﬁﬁ @95.91:& % e'ntls'S tar get

antigen Ina co ex m ns an acul‘es.

ant i bodycongdeseditel have bswe&taibm traapfprmety pvh@:n thaHNéms r@bwtqﬂfmﬂi thdivisiouof] theyr | um

di ssoci at,jjon constant is :510-7 or 10.8 M |In sone enbodi nents, the

equi li brium di ssoci ation const ant may be 510"9 Mor !5100 M As used herein,
when a first dederencehedyseeEngfor fl%swe e¥hypprsed in gonpaqtion Witk birlegigal ¢ he

S €U C embrhaislehas Kudlsi-beid Hoilé@csﬁﬁ)ypepaaeatﬁwceﬂﬁaﬁmsﬁk&@&rsﬁo aileAds aci ds in

the "sanme 35 order and s acin occ the first sequence if 7
am no acVhjeh ags “P‘H’ér?ﬁ“f?eﬁ“ %5 “P%’B “}aﬁg%@agegﬂé‘ﬂﬁé MBI POVRIE he same

rel ati veorPasd-faiodrsas aﬁedtﬁbﬁejn RERLU0 d MatérRPhaeiy woNfdend Maatu@Xé Tt das el 7
sequence RAAA@V ‘ﬁ% E’SH’I D 57) has 7 amno acids in the same order and
spaci ng youg S Wg&%%SY (SEQID NO 56). In contrast, this is
not true for Thesoqtistge” rdEASH\ISEE Ul SEC pdrtdnNOa rrﬁ&)ulc@pshb@fbeing:mmai ns an

i nt al, del et e and 6
S RO R B Sy 700
am no acénitsal itproduge sutivedier apableofdbindinade rryenaape ¢fchdt jantigen.s Ay artigeremayThe
shortest i pence that could have 7 am no acids in the sane order
and spaci ﬁg%sopllnﬁmﬁiﬁ&VSSSY (SEQ 1D NGO 56) wuld be 7 ami no_acids |ong,

for exanpl e ShSVESS'PREE" |iWldes ampjletermpnant; giefarablyya roypgptide delerimdtin i n t he
art, refgrgidd sﬁecff € lbfiding BSdN iR fdMBRIR Jr TcB RILRGIC s eFiﬁ:ope 'istQegiHn Jfex €
po' P e Bt s Bownd 1y an andbody. "B cortaln' Smibodiment, Spitone deittminatts fetuds | ©F M ned
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  ina complex 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 “same
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



10 conparing the sequences thereof. In the art, "identity" also neans the
degree of sequence rel atedness between nucleic acid nol ecul es or

pol ypepti des, as the case may be, as determ ned by the match between
strings of two or nore nucleotide or two or nore am no aci d sequences.
"ldentity" neasures the percent of identical matches between the smaller of
two or nore sequences with gap allgnnents (if any) addressed by a
particul ar mat hematical nodel or computer 15 program (i.e., "algorithns").
The term"simlarity" is used in the art with regard to a rel ated concept,
but in csameﬁasRAAmAVSSsie@uthm NO!'5) m.c,l7a;ﬁiiﬁoydé1d§ en‘tms SaricGrdtr MARHALHR O

rel at edn S t.h Jdenti mat c nd conservative

substi t ul T‘yo?lccur nﬁ?f‘ |$g§v889§ofp y%(g'p{klt)'d %gﬁset’ntc‘s s Hgtv%“ $o? &Rl e, 10/ 20

| dent i caRASSW %SYd&E(dﬂ) Nend8), kigceritevataing @r inrnel c&lehomahhwmmvsm

substltu o r [ L1 a ot h be

50% ¢S {t%eN 1{(?12%%‘5(36’%%%%%2&5?2&%{ \E/%'3 rgrtgtqe éelét;gs‘mt %éryfo Wﬁh?seapt here are

conse5r vamwSVé asmbsacldﬁ int the smne orderand bmcipe pctbe first ehamrnct yTheeahuntqupdSﬂ% but the

percent o&icfld i bhuX %ﬂmb Gmi6 adids'th ﬁ%@érgeoc)rder Iﬁa%g&ﬁrfgaﬂz in M‘s \g&]ﬁé there
tmee

are conservative su tuti ons, ercent arit

pol ypept IRREQ: 3 wpuldee hanginercids fiens, fpmafpm %Ysssdmmy%éﬂ)men t hose two

pol ypept i des.TreRerh@RBktit), Y asiOws in'thd A, febe¥s 196 reiﬁioasthep%eméeﬁ @k Eeqﬁ‘&nbé!%f and
pol ypepti des can be readily cal culated by known nethods. Such methods

i ncl ude, ™Y W%Dﬂmemrqerﬁ’ql@éﬂeﬁ gr “T%‘Eis‘é"fﬁié%“é“r“i Aad mofeculesopmpistemnehBY.  MOLECULAR
Bl OLE@GY, co(dpa&{gcmé\ séduencethtreof]l O §Bthe Qkf Gihtibni laYsﬁl’lﬁéahé/ thepdle@r%§ of lél&;v&enk’@r k;

B ooy Bt A DA T AP i S iR b 5

(Gi ffinte Maldh bemreh Hindsfdfnwo ldr Gore AR otide 019\94 or ofedinbeas Sequivesy, Jer sey;

von Hei SE NCE ANA| LAR Y, .1987, Academ c
Press; %&]ﬁN&aﬁﬁ% PE® %IQII@E%"%‘(E’E}”?%% 5 %dm%\'}é’rféﬁ'?( or oTe o g ),
1991, M seiteoak with gapl%hgsmc,ntslﬂfmﬁ@dd(esse@bynbérﬁcu&t mathemati@I8fhdel Sk dvlipdter Appl i ed
Mat 48: 107 In et at, 1998, BIOLOG CAL SEQUENCE ANALYSI S,
Camr;rrsf dgpéro%amver’sﬂ%on%{g 35 Pr eferred nethods to determne identity are

designed to g’ﬂhamﬁemilartgetsmedmﬂnhalbwtth\semdtqmlaséqmqﬂ,é&t inesitmst.to Vet hods to

det er m ng,d b&g“t“klhﬁi ’ refl?s%r 'ane%Q,ré & AHBILE! i ﬁghe?e? ‘bSm%Htchf E{m}fe?

progr ans. 'ferre nput er program net hods erm ne iden y between
two sequaadsenservitive Isuhmtutlcbumatehee Wowo [pphyPeplide sequences dia @GOG sramplead/Phickage,

i ncl udi nlﬁen@éﬁ) a&%‘é@nﬁbe WUid fik ré}ﬁannd%xgﬁé all anscanﬁ\}ccgubﬁﬁﬁlons éth &gé mcﬁ?net ics

Conmput er Group, Universi t%/y9 W sconsi n, di son, , _ BLAST BLASTN, and
FAST®R ( Adensibhagy sistilarify woulddgth bg 50%p If in Eheéme exzmsle-zsbge m Giye maqme gosifions ASTX

Progr am igerd QL b lcdnsarvative &tﬂs&u{wn@ Mhen MR JoREA Qi Adity (MR 50%08ut Ble pbregpnol ogy
I nformation . ( NCBI LAST Manual, Altschul et at

. rces (B .
NCB/ NLM NF#"B@X”%%%%"W%W% 851&“ o5 t‘%‘@gﬁﬁ [whese there arg eappervatiys,jubstitutionse
vel | - Knowe pcabent SimiiEbdiRden 3@ Poliepitet Rl Rl hEghediBan ®e gdcanolddmtyewemeae i dentity.

Certain I | nment schenmes for aligning two am no acid or pol ynucl eoti de
sequence 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,

W., 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 et al., 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



10 result in matching of only a short region of the two sequences, and this
smal | aligned region may have very high sequence identity even though there
is no significant relationship between the two full-Iength sequences.
Accordingly, in certain enbodinents, the selected alignnment nmethod (GAP
program) will result in an allgnnent that spans at |east 50 contiguous am no
acids of the target polypeptide. ¥ sone enbodi nents, the alignment can
conprise at |east 60, 70, 80, 90, 15 100, 110, or 120 ami no acids of the
target polypeptide. If polynucleotides are aligned using GAP, the alignnent
can sparpregranise Rytfermdsioeompi@Oprogra® , meghod® @0deterroine identite etwabi o sequandee
contigu usi| r I ,Cs Conput er
g %audeﬁﬂ.car@aa@mgl tolthb @;@d&%&g&gmge m?&d@'@ th(l‘.? Sobu B 1h44 P

Group, Universit 0 sconsi n ypept or which
t he per bt «@@qﬁé’nc!é 3B cpanetiop Gompptgr Geoup,cldmigarsity rPéd’V’é‘?Oe;Sla,l Medissd, WO opt i nal

mat chi n%lQ{STﬁ’hQLASTﬁSWFAS‘PA thé%&nlaé?'aﬁisls(%hg MBiatBGJ?e%ﬁ%mlo 2Qp@s
det er m ned %léqt e algorit hm. |In certain enbodi ment s, gap open| ng penalty

(whi Sh i BLASTR rrogram dcPuhlcly predeble ﬁr%ﬁletﬂwrab‘é?n&g@rcwa@fbn@m Infemmagion he

‘aver agE(N@B@QQﬁaéther'sﬁurEéle(B@\@Taﬁ&uﬂf AiSéh] & A9NCBININNIH EBARIRAMIPON MALri X
bei ng used: the a?ona is the score or. nunber assigned to each perfect

am no acO 4t E‘i’i‘“]b‘f} hE9%aurret uf e vdigmpar Sesh Wik yledim ey alEe Bt ensi on
penal ty us¢d¥odebrmir idatig) | y one-tenth of the gap openl ng penalty), as well as
a conpari son&gﬁt ﬁf sucth as 25 PAMR50 or .BLOSUM 6 Eaﬁ" sed i n conjunction
Wi th the al g&rtmAve e seimss Tor dlBma raswiao & o3P Rt HISCSERSEET ©Bh mat r i x

( se€l 0Dayrksftfin mﬁtc}aiig of HAF A, shdit tegivn of thitvat sequencee qnnanhrsemanl alightd mgxblumey

5:345-352 for PAM 250..co S matrlx of f .et. al . 92 Pr oc.
N1 Adiee et eriett gy ROTBNEE refEl A famifaE e Rtons T behed HEBRS 1ot o0 i s
al so usefli-depgth sequahager iAcbondinglp, inecettain embodimelitsyeint selectel alipaneatrektaods for a

Recdl oneo b agutd 158 SETRA el lat 85 afhab 1F shite Baliho sUPBAE 10 o) o
62 f r om thigeti golypéptide. It some @pPodiments; she ali@umenPeanadomyprise]ap lmpﬁOL@:@t} Wo0Penal ty: 4
35 Tll'sr esll'(bgl IqOQJfr 1% Elh@{cidg Xf tthalgF%t poﬁﬁm \Hr B&?ﬂ&l@éﬂd@?&és Q’anéasd‘é HCIAW dt h the

above paraneters. nucl eot | paraneters can | e a gap
penal ty the alwﬂﬁﬁéﬁwpwleﬂ%wﬁﬂoﬁe‘rﬁﬁdﬂﬂ' 90%1*10180@@#1&@011 ganbegeriighquy. of 3 for
each symbol gy, %%legﬁplg theboRBhitAdIfbriePeAp '(@é?fct?os dohﬁut@tf GloGfTRRAveRAE d
parameters are the default paranmeters for polypeptide corrparl sons (al ong
wi th no giekissonsin.fNgdisapdVBaye)polyesntidest fewiiplpthe gergang srapereeidentiy isde &€ her ei n,

t he twerﬁeienﬁ@waeasugaémr @ﬁhlﬂna’%&h&sof@i@ﬂ rdsh@live AIMY Ridk hé YSchEDdpkoW
conventi onal usage. ? N%J OG --A SYNTHESI S, 2nd Edition E.. S. Golub
and B pes deigraiped ‘Eﬁg‘f serifhme It KSTAYE FRPRdiments, A £2P (ORFTNE ROREILY1 R is

i ncor poroatceldtemesrtﬁﬂeanﬁys meivefawegoﬁﬂ:rwm&ythe ‘FiWrﬁ)@Si&sgonﬁl’BE 0 a ®eRdge bSthd €. g.
D-am no atural 10 anino

aci a5 SuBTOR o5 coriEse SRR I Ootrortls UG SRyt PMLEC BRI, Tact i o

aci d, aruilclqﬁdfdéﬁt 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  PAM250 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 et al., 1992, Proc. Natl. Acad. Sci USA,
89:10915-10919 for the BLOSUM 62 comparison matrix) is also used by the algorithm.
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
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unconventional am no acids may al so be suitable conmponents for polypeptides
of the invention. Exanples of unconventional am no acids include:

4- hydr oxyproline, y-carboxyglutamate, c- N, N, N-trinethyllysine,
c-N-acetyl |l ysi ne, 0-phosphoserine, N-acetylserine, N-fornylnethionine,

3- et hyl hi sti di ne, 5-hydroxylysine, a-Nnethylarginine, and other simlar
am no acids and imno 15 acids (e.¥., 4-hydroxyproline). In the pol ypeptide
notati on used herein, the left-hand direction is the amno term nal
direction and the right-hand direction is the carboxyl-term nal direction,
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si mdgar hydropat hitg i Ng@Riofbbis aeH@ciadi@ob)l Med, AlaeVai Meudlesi M | ar bi ol ogi cal
activity. In nmaking changes based upgn the hydropathlc i ndex, in certain

enbodi ments, the 2hbst PEUR}Aropflic: 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 amine 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.



am no aci ds whose hydropathic indices are wwthin 2 is included. In certain
enbodi nents, those that are wwthin 1 are included, and in certain

enbodi nents, those within 0.5 are included. 15 It is also understood in the
art that the substitution of |ike amno acids can be nmade effectively on
the basis of hydrophilicity, particularly where the biologically functional
protein or peptide thereby created%is intended for use in inmunol ogical
enbodi ments, as disclosed herein. |In certain enbodi nents, the greatest

| ocal average hydrophilicity of a protein, as governed by the
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effectively on the basis of hydrophilicity, particularly where the biologically functional protein or

peptide thereby created is intended for use in immunological embodiments, as disclosed herein.

In certain embodiments, the greatest local average hydrophilicity of a protein, as governed by the

hydrophilicity of its adjacent amino acids, correlates with its immunogenicity and antigenicity,
20  ie., with a biological property 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  also referred 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, Leu, Ile Val
Arg Lys, Gln, Asn Lys
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change to a pAskifledArtisen i} bebledo detarmise auiteble sariants efithe 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

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 biological 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 ammo acid residues important for activity or structure in similar proteins.

One

skilled in the art may opt for chemically 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



destroyed, undesirably reduced, or unsuitable activity, variants with such a
change can be avoided. In other words, based on information gathered from
such routine experinents, one skilled in the art can readily determ ne the
am no acids where further substitutions should be avoided either alone or
in conbination with other mutations. 10 A nunber of scientific publications
have been devoted to the predictiof2of secondary structure. See, for
exanple, Mult, 1996, Curr. Op. in Biotech. 7:422-427; Chou et at, 1974,

Bi ochem stry 13:222-245; Chou et at, 1974, Biochem stry 113:211-222; Chou et
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1979, Annkey-mdl t J.
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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 cerfain
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



| NTRODUCTI ON TO PROTEI N STRUCTURE (C. Branden and J. Tooze, eds.), 1991,
Garland Publishing, New York, N.Y.; and Thornton et al., 1991, Nature

354: 105, each of which are incorporated herein by reference. Peptide

anal ogs are conmonly used in the pharmaceutical industry as non-peptide
drugs 10 with properties anal ogous to those of the tenplate peptide. These
types of non-peptide compound are2?terned "peptide mnetics" or

"peptidom netics". See Fauchere, 1986, Adv. Drug Res. 15:29; Veber &

Frei di nger, 1985, TINS p.392; and Evans et al,. 1987, J. Med. Chem 30:1229,
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25 Baochem 61:387, mcorporated herein by reference for any purpose); for example, by adding

internal cysteine residues capable of forming intramolecular disulfide bridges which cyclize the
peptide,

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 described 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



Service N.1.H , Bethesda, MD; see also Chothia and Lesk, 1987, J. Ml . Biol.
196: 901-17; Chothia et al., 1989, Nature 342: 877-83) enbedded within a
framework region (designated framework regions 1-4, FRI, FR2, FR3, and FR4,
by Kabat et al., supra; see also Chothia and Lesk, supra). The CDRs and the
framewor k segnents are interspersed as follow, starting at the 10 am no
term nus of the variable region: FR -CDRL - FR2- CDR2- FR3 - CDR3- FR4. The

pri mary sequences of the framework regi ons of antibody vari abl e regi ons have
a handful of residues that are universally conserved across phyla. However,
many resthelgasbipg apecifipally| tg aw entigen casurigies dbey neni\of a lighichr beaviichain yerighieci es

and/ or Qgﬁ&a and many positions within antibodies are usually occupied by
one of a known group of ami no acids. See Kabat et al., supra. 15
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al i gnnent occurred by chance. These score
classify a new amind acid sequence, the sequence is cntered into the program, which assigns a

probability score that reflects how well it folds onto previously known protein structures
(“template” structures) that are present in the GENEFOLD® database. For scoring, GENEFOLD®
30 relies on primary amino acid sequence similarity, burial patterns of residues, local interactions and
secondary structure comparisons. The GENEFOLD® program folds (or threads) the amino acid
sequence onto all of the template structures in a preexisting database of protein folds, which
includes the solved structures for a number of antibodies. The output of GENEFOLD® is three
lists of proteins from within the database, the tertiary structures of which are the most likely to be
35 assumed by the input amino acid sequence. The three lists contain three different scores

calculated based on (i) sequence only, (ii) sequence plus local conformation preferences plus



therefore reflect the degree to which the new protein matches the various
reference structures and are useful for assigning a new protein to
menbership in a knowmn fam |y of proteins. For exanple, a sequence having
the structure of an antibody variable regi on woul d be expected to be
aligned with at | east one known anti body variable region with a reasonably
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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



transgenic mce nmakes it possible to select fully human anti bodi es agai nst a
human antigen. In nature, this is not possible in nost instances since a
human i mmune response against a self antigen does not nonnally occur. One
of skill in the art will appreciate that fully human antibodies are

advant ageous for use as therapeutics, particularly to treat chronic

di seases, since 10 they are unlikel2§ to precipitate an i mune response

agai nst thenselves. In contrast, many non- hunman anti bodi es are known to.
preci pitate an i nmune response agai nst thensel ves when used in hunmans, a
situation that makes chronic use of such antibodies in humans inadvi sabl e.
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measu?®d bisdimgysite. A chimeric antibody comprises a human constant region (which is encoded by a
polynucleotide of human origin or is identical to such an human constant region) and a non-
human variable region. The creation of such antibodies is described in, e.g., US Patent No.
5,681,722
A bivalent antibody other than a "multispecific” or "multifunctional” antibody, in certain
30  embodiments, is understood to comprise binding sites having identical antigenic specificity.
In assessing antibody binding and specificity according to the invention, an antibody
binds specifically and/or substantially inhibits adhesion of a IFN-y to its receptor when an excess
of antibody reduces the quantity of receptor bound to IFN-y, or vice versa, by at least about 20%,
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



t he A549 assay described in Exanple 6 below or using a simlar assay in
which the ability of an antibody to reverse the inhibition of cel
proliferation observed in the presence of IFNy is neasured. For the assay
to produce meaningful results, the proliferation of the cells used in the 10
assay nust be inhibited by t he IFhLy used in the assay. Human I FN-y can
inhibit proliferation of some cel P”types, including A549 cells (Exanples 6
and 7). Murine IFN-y can inhibit the proliferation of RAW264.7 cells
(Exanmpl e 7), but not A549 cells. Especially when testing the ability of an
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substi tut I O above &Io, efl ects of an mﬁi\lgllmg 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
biological activity in the AS49 assay. In some embodiments, a ratio of [FN-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 ECsp to
about ECyo. Ratios of IFN-y.antibody between these values are also possible.

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

modified Fc fragment or a modified heavy chain constant region. An Fc fragment, which stands
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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 moicties 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, systemic 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 jury, 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 discase” also encompasses any medical condition associated with

35  increased levels of IFN-y or increased sensitivity to IFN-v.
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25  fraction is a composition wherein the species comprises at least about 50 percent {on a molar

n

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 humnan and animal subjects.
Unless otherwise reqﬁired by context, singular terms shall include pluralities.
Because IFN-v 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 contribute to several pathological conditions. According to certain embodiments of the
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abovdOandncanipassed by thfeqwen@e Bqﬂmmlaatembeshmntsbbt}tls 5ect 6, the Gyverl®dn 280, or 100

am no acig ther p t si ng SEQ
am o, adt encI@eorfN%aeﬂmhg Wcﬁﬂ‘é Jr;\sg feally ety 33 1@%@1@@3 gﬂﬁémﬁ ednco ng
ant i bodi é@httqhaﬂs waﬁdqélbm@es%etrmi Euither; ﬂleonvampsncormmqmannhwhcmdmnmm the 30
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NG 9 ISSE@6%D9N@ dsbs, opEbdut B9PIAehical ﬂfﬂ |@Ma115ble %;%Qn sQlueN@ 310@011'%%@ I D NO: 31,
SEQ ID F&IDNOlS S(gé)g) 9, . SEQ NO 20, SEQ | D NO 21, SEQ
I D NO 22, %@f R8s aueRtes delosednaenavhereify s @Phpdaﬁalalﬂb%wd@h@dkred in 35
part by e:&n&gldal‘achﬁwmoﬁynucl eoti des can i nhi b| t or nodul ate the bi ol ogi cal
activity of an d/ or d s eC|f|caHJ and wherein the alignnent
bet ween’ t he nu?: Iag?)tPﬁraaépes?gg&ﬁe g??g O IR d, f}?ﬁﬁ“{] }c 2500 P HB‘C]F‘P’E@"% est
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a bri,gf n g . /.7 el at o their nce
 donD | AEHSL nfikle O rbbuibfl S FANRNT AP of BRYC! Shétickal enepEPassel BEEE || ST NGs
Sequence gl arpcmlmde@dpsetommgi picieotde sequences encoding the amino acid
sequences 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, SEQ ID NO:33, SEQ ID NO:5, SEQ ID NO:7, SEQ ID NO:9,
SEQ ID NO:11, SEQ ID NO:13, SEQ ID NO:15, SEQ ID NO:30, SEQ ID NQ:31, and/or
25  sequences that are at least 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
about 99% identical to these sequences, wherein the alignment between the sequences above and
the test sequence span at least about 50, 60, 70, 80, 90, or 100 amino acids. The invention further
provides polynucleotides comprising SEQ D 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 NO: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, wherein an antibody encoded in
35  part by each of these polynucleotides can inhibit or modulate the biological activity of and/or
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Nucl eot i e & eaaR N Hendfitalgsl Ng [ Ne heavy chaln variable region of the 1121 or
1121* anfibody Na@ve® NO 14 Anino acid seBUefRescriftiopne heavy chain variabl e
regi on of SEGBNOIRPL of 1121 NRbide eelierob-tachihgNey hohby Mumlcekhiegieequence
encodi ng| the |ight chain varjictileq11820118%) 1019, 1 R2h&r1iA% aqiolpody SEQ I D NO 16
Am no acjSEgasNenze of the Tiighho Sdilﬁdeﬁheii&rdfﬂ@h&‘mﬂ%%t fepién of lHe2 1 ant i body
SEQ ID NO 17 Ami no aci d sequeng;e1@k, e 1e11f ér'182 Mdbgghai n of the |1119
anti bod € MNOG 18 Am no [aaicRomR ek erRbdiid e REtk tHath dohsBhtregbipsn of the
1119 ani body the 1118, 1118*, 1119, 1121, or 1121* antibody
SEQID NO: 4 Amino acid sequence of the light chain constant region of the
1118,1118*, 1119, 1121, or 1121* antibody
SEQID NOQO: 5 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
SEQIDNO: 10 Amino acid sequence of the heavy chain variable region of the
1118 antibody
SEQIDNO: 11 Nucleotide sequence encoding the light chain variable region of
the 1118 or 1118* antibody
SEQID NO: 12 Amino acid sequence of the light chain variable region of the
1118 or 1118* antibody
SEQID NO: 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
SEQID NO: 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
SEQ ID NO: 17 Amino acid sequence of the entire heavy chain of the 1119
antibody
SEQIDNO: 18 Amino acid sequence of the entire light chain of the 1119
antibody
SEQIDNO: 19 Amino acid sequence of the entire heavy chain of the 1118
antibody
SEQID NO: 20 Amino acid sequence of the entire light chain of the 1118 or
1118* antibody
SEQID NO: 21 Amino acid sequence of the entire heavy chain of the 1121 or
1121* antibody




SEQ ID NO 19 Am no acid sequence of the entire heavy chain of the 1118
anti body SEQ ID NO 20 Am no acid sequence of the entire light chain of the

1118 or

heavy chain of the 1121 or

Nucl eot i de sequence of a PCR pri nmef3

PCR pri ner

Nucl eoti de sequence of a PCR priner

PCR pri ngr

SEQ ID NQ 28 N

1118* antibody SEQ ID NO 21 Ami no acid sequence of the entire

1121 * antibody 33 SEQ ID NGO 22 Amino acid
sequence of the entire light chain of the 1121 antibody SEQ ID NO 23

SEQ

cleotide _sequence of a PCR priner SEQ

Nucl eot i (FEQGEN@Ce of a PCH

heavy chain variable region

@ftibodv 18* antibody SEQ ID NO 31 Amino
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SEQ | D NGEQRID Y280 aci d seqiiwpleetide feqtidnee ¢fad R primgi n CDRI of the 11
1118, 11USEQ MM 270r 1121 * |Awclettide yequrney ¢fp PR prigBr A no aci d_seque
t he heaV NO: Nuglgotide gehadce 1 1121+ anti
| D NO JSEAMDNNO:29i d s equend Nugleotidn eeqhense/of adi¢R| pimeDR3 of the 1119
SEQ | D NGEGBIP M@ilfo aci d seduenineacifsequaece of theheaytr ghain @Dkl wiiot bfe 11
1118*, 1121, or 1121+ antibqdyi&@Eaibedy NO 38 Ani no acid sequence_of
| i ght cha3EQ XCOR®: df t he 1119 Agmino acidxequarreiod t\liglBEtrin Barilide regidon Afti no
sequence_of the light chajn|[GHH*anfbodhe 1118 or 1118* antibody SE
40 Ami no SQ W ¥@@P2ence of tH é‘ﬂzgl id sequgion ofobRentiof heaYyechain pfithe 1118*
antibody
SEQ ID NO: 33 Amino acid sequence of the entire light chain of the 1121*
antibody
SEQ ID NO: 34 Amino acid sequence of the heavy chain CDR1 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
SEQ ID 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 CDRI 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 COR2 of the 1119,
1118, 1118*, or 1121 antibody
SEQ IDNO: 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 NO: 51

Amino acid sequence that usually follows a light chain CDR3
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anti body SEQ ID NO 41 Am no acid sequence of the light chain CDR2 of the
1119, 1118, 1118*, or 1121 antibody SEQ ID NO 42 Am no acid sequence of
the light chain CDR2 of the 1121+ antibody SEQ ID NO 43 Anmino acid
sequence of the light chain CDR3 of the 1119, 1118, 1118*, or 1121 anti body
SEQ ID NO 44 Am no acid sequence of the |light chain CDR3 of the 1121
antibod SEQ I D NO 45 Nucl eotide séfuence encoding the heavy chain CDR3 of
the 1119 antibody SEQ ID NO 46 Nucl eoti de sequence encodi ng the heavy
chain CDR3 of the 1118, 1118*, 1121, or 1121+ antibody SEQ I D NO 47

Nucl eoti de_sequence encoding the light chain CDR3 of the 1118, 1118*, 1119,
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heavy chig$iQ IONYS3SEQ | D NQ | AMdingeridmsquendicdf & sgabsraeentdhat _may i mredijat el y
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| D NO 5SUSEAMINNCa¥i d suence |dYucigotide grau¢nce efgihe Highe chaBE@ristle dgon &3 124t no aci d
sequencelof a signal sequendentdedy | D NO 56 Nucl eotide sequence of [t he heavy
chain variable region of [118* antlbody SEQ ID NO 57 Nucl eoti de sequence
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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. Intemnational Application No. WO
93/12227. This system offers the opportunity to study mechanisms underlying programmed
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 (MADs).
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



The invention al so provides biologically and i mmunol ogically purified
preparations of antibodies, preferably nonocl onal antibodi es rai sed agai nst
and having biological and 10 i munol ogical specificity for binding
specifically to human IFN-y. The ability to clone and reconstruct
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di ver si t yersth Yhedvy" alynt (m)lqaﬂnpwngr :eguleatlarowmbt oéarbtoytbﬁbl%p maad abt iammo- and
expr i - : L.
di ve??ff ﬁg}gltuﬁy %&:h“glgiaﬁﬁlﬁ %nﬁ?@tc%l?y a&u@?%ﬁo}{ggl ca er ance to
human pr dtlﬁlﬂnsﬂm‘ﬂt Pfém? éfjﬂ&)@&fcwcqilunamsp@ﬁbktf@rdgnns@p@mgmnpre iThe F#lib;%— nouse

strains Wahds pieh o?felédhnbﬁa)ﬁ ?,BM!QO@Efﬁ&. Q%ﬁs@ﬁ{i x%%h&ﬁé‘ (@ eftlod N ET ESL,

i ncl udi ng human _anti gens.  Usi ng te nol ogy, antigen-specific

hunan M&Hschmtﬂurﬂwélgab@améarewﬂy FlesStﬁyd %anéﬂwé ight ghainss dleavt ed. | n
certain eghadir Erts?tcsuy &1&&55@&4 Al@(tew irﬁrﬁd"aﬁ)ﬁ;p oH 8RilGDARd ddthe (R AhGHAGy'S rom

specigs ot her unan al on n%n variabl e region(s) in such
m ce %50 ﬁf%ﬂ’ﬁ@% IeMileR 8@ Igatand éegpccuvely IgG as several subclasses, including, but
not limited to, IgG1, 1gG2, IgG3, and IgG4. IgM has subclasses 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 naturally-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 et al., 2001, J. Biol. Chem. 276:26285-90. The invention



15 Naturally Gccurring Antibody Structure Mst naturally occurring anti body
structural units typically conprise a tetramer. Each such tetraner
typically is conposed of two identical pairs of polypeptide chains, each
pair having one full-length "light" chain (typically having a nol ecul ar

wei ght of about 25 kDa) and one full- length "heavy" chain (typically having
a nol ecul ar wei ght of about 50-70 B®a). The am no 20 term nal portion of
each light and heavy chain typically includes a variable region of about 100
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25  Desiderio, supra.

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

CDR1 starts at approximately residue 31 of the mature antibody and is usually about 5-7 amino

acids long, and it is almost always preceded by a Cys-Xxx-Xa-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 a2 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-
le-Gly (SEQ ID NO: 49) and may be immediately followed by Lys/Arg-
LewTle/Val/Phe/Thr/Ala-Thr/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



15 Heal th, Bethesda, Ml.); see also Chothia & Lesk, 1987, J. M. Biol.

196: 901-917; Chothia et at, 1989, Nature 342:878-883. CDRs constitute the
maj or surface contact points for antigen binding. See e.g. Chothia and
Lesk, supra. Further, CDR3 of the light chain and, especially, CDR3 of the
heavy chain may constitute the nost inportant determ nants in antigen

bi nding within the light and heavy chain variable regions. See e.g. Chothia
and Lesk, supra; Desiderio et al. %§001), J. 20 Mol. Biol. 310: 603-15; Xu
and Davis (2000), Immunity 13(1): 37-45; Desnyter et al. (2001), J. Biol.
Chem 276(28): 26285-90; and Muyl der mans (2001) J. Biotechnol. 74(4):
277-302. In sone antibodi es, the heavy chain pears to constitute the
maj or ar dAshiaieliressdes KTRGeend 2 TG eXKs-Gor(SERID N Sﬁgﬁﬁwaywlﬁw er et al,
supra. |Incpriro selection schemes in which CDR3 alone is varied can be used
to vary the blndlng progertles of an anti body yl dermans, supra
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the firstregiensfaflutyp t@dﬁ@o“%anm isﬁ R13gEinoAcifs iR 2y 4 te.&) yyee acifspng. CDR2
I's typi cair3y2 praentiRdeidy, ahd FR4[ Yo 23\Malimobyids. |1 e-Lys, or Ile-Phe. There are

al nrost always. 32 residues b t en t t cha and CDR3
is usually abj\ﬁ*f”“}{yt HeHHnE Ar ﬂ%esa'éq’ ﬁ”gg’l ‘B‘H‘S;I quuﬁrfcﬁ’o‘zlﬂ'gbﬁ Y dhor eceded
by Cys aruﬁulbtﬂyadtb yhefdalldlmdnwby fdPlpeotdin yecrefidh éﬁumrﬁ}hyls (185:@38[‘:@ iN@e nafyre One of

skiII art, w ramewor k regi ons

surro d| ‘ng‘{dﬁe A@Bb@ucieﬁﬁé ‘iﬂ‘gn & ﬁ‘gz’f‘{b‘ ?)‘ﬂé‘ d?"‘:até‘l"e‘?’i’yo ﬁ‘?“f h%ungl"ﬁflg”e their

| engt h di dcteting signah sediaiceiosa hey@olognlus sigiml sequeacttas Haerdied pelovae | engt h of heavy
chain framework regions fall within the followi ng ranges: FRI, 0 to 41

am no acids; FR2, 5 to 24 amno acids; FR3, 13 to 42 am no acids; and FR4, O
to 21 In vitro Maturation of Antibodies

M

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, often 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 et 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



15 amino acids. Further, the invention contenplates that the |engths of

light chain franework regions fall within the follow ng ranges: FRI, 6 to
35 amno acids; FR2, 4 to 25 amno acids; FR3, 2 to 42 ami no acids; and
FR4, O to 23 amino acids. Naturally occurring antibodies typically include a
si gnal sequence, which directs the antibody into the cellular pathway for
protein secretion and which is not3resent in the mature 20 antibody. A

pol ynucl eoti de encodi ng an anti body of the invention nay encode a naturally
occurring signal sequence or a heterol ogous signal sequence as descri bed
below. In vitro Maturation of Antibodies Antibodies can be matured in vitro
t 0 producemaritei Eoetiesiteyddt hslade's aii etle p»mmds DR, depandingnsn ahe ddighi ghie affinity
for an antliIt en %rangsclet eé)C' atl euc%;[lg‘tnal uVarl ation of only residues
within the %Tf&, ﬁ@ﬁFﬁ?l Fhie™ EAE V%% in altered antibodies
that bind to the sane antlgen but mﬁth greater affinity. See e.g. Schier

et at, Z%gpeci%iﬁowﬁffuncﬁ S anfifednel-67; Yang et at, 1995, J. Ml. Biol.
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(Stenmmer, 1994, tur whi ch™ant | elected to
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subjected to . a sele cess whereby antibodies wth desired

properti e7§°3t°§’1¥€h“’a§932n{:|"§’5'§'€6—‘é§”f5i4ﬁr1§59 for a certain antigen, can be

i sol atied. See e.g. van den Beucken et at, 2001, J. Mol. Biol. 310:591 35
601; Desiderio. et f% ‘901 J. Bi ol . 310: 603-15; Yang el at, 1995, J.
Mot Bi ol . FreBaatenel Aphodies j; o s at, 1996, J. Mot. Biol. 263:551-67.
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pai rs an I'ng si'tes. BIspecific an
produced dxymple,\batrinmbnjizagipn otfetahwsc annn#luctpabgq of prridueing hdmamatntéddltaisecf ﬂum on of

hybri dona&algexlmt L3 P?tfef%)mcgfi@ag%%g w%%‘mfz? Songsi vil ai & Lachmann,

1990, din nmuno ostelny et at, 1992, J. |mmunol.
148: 1547- 1553. Thi@Dlﬂﬁ ebthe Hetit olrpinond Agpvy blesiti vagabitwegions,af anti-BiN- w@bcrd@esf

anti bodi esﬁe Inb@kioD LRbe SPREA td f?ﬁl‘ewﬂ(tregmrm&R lG6R the salldCS&Sinoth! pBAd] 5 can Dbe

produced by imunization with full-Iength N-y or fragnents thereof. The
ant i bt essttgn embpdimentsethe CHRs ebthe Heht pyinand a?w chain Yapade regions of apEEAYY may be

reconbi nagitinoky ! bePQERSto dofkefisdl hathdh BROBAreRNS Shuntailzbd” MuBeaD. antd bodi es of
the invention are prepared, for exanple, by inmmunization of transgenic

ani mal s cEPARPY aB'F‘"‘BFB%fﬁ ERCAGPHEFHEN the HisfaB‘dEh’cé%"“( J@ greatp ggnsensus human FKs,

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 cham or light chain. Rare amino acids in the
FRs of the heavy and light chains of anti- IFN-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-y antibody. Altematively, 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 engincered to be deficient in producing endogenous, murine, antibodies. Such



exanpl e, International Patent Application, Publication WD 93/12227). The
CDRs of the light chain and heavy chain variable regions of anti-IFNYy

anti bodies of the invention can be grafted to franmework regions (FRs) from
the sane, or another, species. In 20 certain enbodi nents, the CDRs of the
| i ght chain and heavy chain variable regions of anti-IFNy antibody may be
grafted to consensus human FRs to ggeate a "humani zed" antibody. Such
humani zed anti bodi es are enconpassed by the instant invention. To create
consensus human FRs, FRs from several human heavy chain or light chain

am no acid sequences are ali gned to identify a consensus am no acid
sequence._.The he ant i FN- od v n,.or ht chain 25
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35 portion.of the man_ant.i b | ocuys, i nserted | .

anti blr9dy B 'H‘d“‘g‘@l ‘:I°§V°8'f‘°“f‘ﬁ’53/‘}?? @?Fg' olgr¥% gy F}t"ﬁ@f‘&%ﬁj‘f‘ﬁ‘é"er ed to be
defi ci entcell mytprdﬁdmml téuqumageumusnd mmmewmmardwdseem) Smmh;uaﬂsonﬁii&e are
capabl e of"pﬁ duct. rocrr(z Jm e@ Lin. m) #’5 ?1 i bodi es and do
not prodiice™st ?8 ¢ "Uf)s?ﬁn?r T'fdy ‘?e%?&lga SHSUNT® 18‘!"35 b iPHRgucng

i mmunogl abmﬂoclmahulnehudieescaanh:b e@plbyddp @ige Sviral et hasbggice Sandfoirhatiae bf f By

achi evi ng ?R“Q'l esult are disclosed in the patents, applications, and

ref erence sc Sosed in the specification herein. In certain enbodi nents,
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15: 146- 15\sﬂatwrnpf:mlguzndaFré@ycxtqﬁé@rr%wra@we%imww@rﬂfe Fusion aﬂymers;ﬁeg pose. The
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mutations that inactivate the endogenous g and k chain loci (Lonberg ef al, 1994, Nature

25  368:856-859). Accordingly, the mice exhibit reduced expression of mouse IgM or « 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 moenoclonal
antibodies (Lonberg et 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 ef al., 1992, Nucleic Acids Res. 20:6287-6295; Chen ef al,, 1993,
International Immunology 5:647-656; Tuaillon ef 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, 1995, 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,



i sol ati on of i mmuni zed spl enocytes for fusion are well known in the art.
Fusion partners (e.g., nurine nyelonma cells) and fusion procedures are al so
known. In sonme enbodi ments fully human nonocl onal anti bodi es directed
against IFNy, 20 optionally human IFN-y, can be generated using transgenic
m ce carrying parts of the human inmune systemrather than the nouse
system These transgenic nmice, refddred to herein as "HuMab" mce, contain
a human i mmunogl obul i n gene m nil ocus that encodes unrearranged hunan heavy
(A and y) and K light chain i munogl obulin sequences, together with targeted
mut ati ons that inactivate the endogenous g and K chain |loci (Lonberg et at,
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t he anti bodi of .t |nvent|o are | gA .1 gE, ,or | D'sotype.

I n pref erﬁ“@ﬁ?fﬁﬂﬂ?"ﬂﬁnﬂg °8‘i'“afthé hf“f"éih““mfsh‘& tﬁﬁﬂf”ﬁ%‘lﬂ‘?‘e@“@&ﬁ‘ﬁ%“? a human
kappa | i ghtiractériztiss Mnamwmnbddg&ay Beeavgmmxbl&ﬂrby scleptimpsabginutiofs ihShant i bodi es
of the inventio con r 8 descri bed
in the BEXANpfS éyseﬂ%?q}) k ggllgiétrgém hap rtmgmﬁ%mgtﬂ(/glrt:ﬁ%w%dr egi ons of

t he atft i bodtaising{® the gatumie to@ tla: molecular backbone in the area of the substitution, for

example, as a § sheet or helical conformation, (b) the charge or hydrophobicity of the molecule at

the target site, or (c) the bulk of the side chain.
For example, a "conservative amino acid substitution” may involve a substitution of a
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 at 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.



constant region other than the constant region for the g3 isotype. In
certain enbodi nents, the antibodies of the invention have been cloned for
expression in manmalian cells. In certain enbodi nents, conservative

nodi fications to the heavy chains and Iight chains 20 of anti-IFNy

anti body (and correspondi ng nodifications to the encodi ng nucl eotides) wll
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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 following nucleotide sequences: a promoter, one or more enhancer

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

30 sequence containing 2 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 scquence; the

oligonucleotide sequence encodes polyHis (such as hexaHis), or another “tag™ such as FLAG, HA
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even another gene or genes. Isolation may be accomplished by restriction endonuclease digestion

to produce the proper DNA fragment followed by isolation using agarose ge! 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



be isolated fromthe proper tissue source using the appropriate restriction
endonucl eases. I n sone cases, the full nucleotide sequence of a flanking
sequence may be known. Here, the flanking sequence may be synthesized using
t he met hods described herein for nucleic acid synthesis or 20 cloning.
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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-v 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 prosequences to improve glycosylation or yield.

For example, one may alter the peptidase cleavage site of a particular signal peptide, or add pro-



prokaryotic and eukaryotic host cells. Oher selectable genes nmay be used to
anplify the gene that will be expressed. Anplification is the process
wherein genes that are required for production of a protein critical for 20
grow h or cell survival are reiterated in tandemw thin the chronosones of
successi ve generations of reconbinant cells. Exanples of suitable selectable
markers for manmalian cells includé? di hydr of ol ate reduct ase (DHFR) and
pronoterl ess thym di ne ki nase genes. Manmmalian cell transformants are

pl aced under sel ection pressure wherein only the transformants are uni quely
adapted to surV|vel?é virtu sel ect e gene present in the vector.
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bovine papilloma virus, avian sarcoma virus, cytomegalovirus, retroviruses, hepatitis-B virus and

most preferably Simian Virus 40 (SV40). Cther suitable mammalian promaoters include
heterologous mammalian promoters, for example, heat-shock promoters and the actin promoter.

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 ef al.,

1984, Proc. Natl. Acad. USA §1:659-663); the promoter contained in the 3° long terminal repeat

of Rous sarcoma virus (Yamamoto, et 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 et al., 1978, Proc.

Natl. Acad. Sci. U.S.A., 75:3727-31); or the tac promoter (DeBoer ef al., 1983, Proc. Natl. Acad.



gene expression. A large nunber of pronoters, recognized by a variety of
potential host cells, are well known. A suitable pronoter is operably
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enhancer, the cytomegalovirus early promoter enhancer, the polyoma enhancer, and adenovirus

enhancers known in the art are 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 interleukin-7 (IL-7) described in US



| i ght chain-2 gene control region that is active in skeletal muscle (Sani,
1985, Nature 314:283-86); and the gonadotropic rel easi ng hornone gene
control region that is active in the hypothal amus (Mason et at, 1986,

Sci ence 34:1372-78). 20 An enhancer sequence may be inserted into the vector
to increase transcription of DNA encoding |ight chain or heavy chain
conprising an anti-l1FN-y antibody ¥f the invention by higher eukaryotes.
Enhancers are cis-acting elenments of DNA, usually about 10-300 bp in length,
that act on the pronoter to increase transcription. Enhancers are

relatively orientation and position |ndependent, having been found at
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choi ce OfyShedRAind RERLhAR iQlatel GRE&MpEaPends on the type of host cells in
whi ch the anti’body is to be produced, and a heterol ogous signal sequence can
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the si gndfIUsBHteWBEe PUOr PRI PhieFequEnsen fesTriogERE R HE goaleey PEFEh et al .
(1984, Naih uticevedd? they @fdy be tindériduallyesbtsned iand Bgated GRtP ttiger vestor) NBlkthi pkddder descri bed
in EP Patent .No. ,0..367 .566: the t inter| in-1 receptor signal
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55), which were encode ¥ cDn encodi n t he heavy and |ight chains
i sol at ed vepforten apprai-IEN-vaptieady inde 3 selosted diest 6plsmay b 3ceompliskadity 35!l agme

constFuCtfbhdds HBnAInE trdhdfbdlion, URGstRR, GMA BRosphateCQRSSitadr], ¥leaiopbrhih] € vector.
Such vectors_ nma not _contain all of the desir dhglankl ng. sequences.
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const r uct Sathbaok el Nuaptaei ¢ aci d nol ecul e encoding |ight chain, a heavy
chai fhs O @ 1T QR0at A DnddCdlrel GRA S5BRpees BHRIoR, "elkiB'hd sty ant 1 body
antibody that can subsequently be collected from the culture medium (if 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 glycosylation 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



inserted into the proper site of the vector, the conpleted vector may be
Inserted into a suitable host cell for anplification and/ or pol ypeptide
expression. The transformation of an expression vector for an anti-IFN-y
anti body into a selected host cell may be acconplished by well known 20
met hods i ncluding transfection, infection, calcium phosphate

co-precipitation, electroporati on, % ni croi nj ection, |ipofection,
DEAE- dextran nedi ated transfection, or other known techni ques. The nethod
selected will in part be a function of the type of host cell to be used.
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conposi t iboffgs (such as borate blcarbonate, Tris-HCl, cm'atcs 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, phenethyl alcohol, methylparaben, propylparaben, chlorhexidine,
35  sorbic acid or hydrogen peroxide); solvents (such as glycerin, propylene glycol or polyethylene

glycol); sugar alcohols (such as mannitol or sorbitol); suspending agents; surfactants or wetting



conprising a therapeutically effective amount of anti- IFNy antibodies are
provided. In certain enbodi nents, acceptable formulation material s
preferably are nontoxic to recipients at the dosages and concentrations
enpl oyed. 20 In certain enbodi nents, the pharnaceutical conposition may
contain formulation materials for podi fying, maintaining or preserving, for
exanpl e, the pH, osnolarity, vi scos“?ty clarity, color, isotonicity, odor,
sterility, stability, rate of dissolution or rel ease, adsorption or
penetration of the conposition. In such enbodi nents, suitable fornulation
material s incl uc&}}l but  are not limted to, am no acjds, (such as glycine,
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Alternatively, the compositions may be selected for mhalanon 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 S 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-



preferred enbodi nents, pharnmaceutical conpositions conprise Tris buffer of
about pH 7.0-8.5, or acetate buffer of about pH 4.0-5.5, and may further

i nclude sorbitol or a suitable substitute therefor. In certain enbodi nents
of the invention, anti- IFNy antibody conpositions may be 20 prepared for
storage by m xing the selected conpgsition having the desired degree of
purity with optional fornulation aﬁ%nts (REM NGTON' S PHARVACEUTI CAL

SCI ENCES, supra) in the formof a |yophilized cake or an aqueous sol ution.
Further, in certain enbodinents, the anti- |IFNy antibody product nay be
fornulated as a %g philizate using_appropriate exchglents such as _sucrose.
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A pharmaceutical composition of the invention is preferably provided to comprise an

25  effective quantity of one or a plurality of anti- IFN-y antibodies in a mixture with non-toxic
excipients that are suitable for the manufacture of tablets. By dissolving the tablets in sterile
water, or another appropriate vehicle, solutions may be prepared in unit-dose form. Suitable
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, or 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, Intemational Patent

Application No. PCT/US893/00829, which is incorporated by reference and describes controlled



anti bodies that are admnistered in this fashion can be fornulated with or

W thout carriers customarily used in the conpoundi ng of solid dosage forns
such as tablets and capsules. In certain enbodi nents, a capsule may be
designed to rel ease the active portion of the fornulation at 20 the point in
t he gastrointestinal tract when bioavailability is nmaxi mzed and
pre-system c degradation is mnim_zed. Additional agents can be included to
facilitate absorption of the anti- Ny anti body. Diluents, flavorings, |ow
mel ting point waxes, vegetable oils, lubricants, suspending agents, tabl et
di sintegrating agents, and binders may also be enpl oyed. A pharmaceuti cal
conposi tion of the invention is preferably provided to conprise an 25
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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



conducted either prior to or following |yophilization and reconstitution.
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25  sponge or another appropriate 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 into any suitable tissue or organ, and delivery of the desired molecule may be via
diffusion, timed-release bolus, or continuous administration.
It alsc may be desirable to use anti-IFN-y antibody pharmaceutical compositions
30 according to the invention ex vivoe. 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 cells may be animal or human cells, and may be



non- human speci es. The route of adm nistration of the pharnmaceuti cal
conposition is in accord with known- nethods, e.g. orally, through injection
by intravenous, intraperitoneal, intracerebral (intra- 20 parenchynal),

i ntracerebroventricular, intranuscular, intra-ocular, intraarterial,
intraportal, or intralesional routes; by sustained rel ease systens or by

i npl antation devices. In certain enbodinents, the conpositions nay be

adm ni stered by bolus injection or %%ntinuously by infusion, or by

i npl antati on device. The conposition also nay be adm nistered locally via

i npl antation of a nenbrane, 25 sponge or another appropriate material onto
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infiltration of surrounding tissues. In further enbodinents, the
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pl asmi d. DHE0BgnEstslserpindier gondisioned mepdial s were transformed with the pDSRo2

pl asmisg. DNA wag ol RS ansdah } F@p,e wer e
transfected b {)ﬁé&@i&?n@ﬂﬁhﬁ@ ﬁos‘phgrpg ngthh’gﬁh??gggﬁ“a it u%‘%@@nlu}aﬁg ). A
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nedi a. (Pharmacia) chromatography using a standard NaCl gradient to separate highly glycosylated from

unglycosylated hu-IFN-y forms. The Q-HP pool was further purified through wheat germ
agglutinin chromatography (EY Laboratories). The purified material was separated by SDS-
25  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 (Asg) using the extinction coefficient method,

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

Example 2

Production of Human Mongclonal Antibodies Against IFN-y
35

Transgenic HuMab Mice



20 CHO cell conditioned nmedia containing human I FN-y (hu-1FNy was
concentrated, dialyzed, and purified through several chromatography steps.
The first step was Q HP (Pharnacia) chronmatography using a standard Nad
gradient to separate highly glycosylated from unglycosylated hu-IFNYy
fornms. The Q HP pool was further purified through wheat germ agglutinin
chromat ogr aphy (EY Laboratories). TB® purified material was separated by SDS
25 pol yacryl am de gel el ectrophoresis (SDS-PAGE) and anal yzed by

Coonassi e-blue and silver- staining. The purified material was greater than
95% pure as determ ned by both Coomassi e-blue and silver-stained SDS- PAGE.
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HCol2 strain carried the HCol2 human heavy chain transgene as described in
Exampl g 2 giMab thauaidonnal Patent Application Publication No. WO 01/09187
(i ncorporate reference). The HCo7+HCol2 strain carried both the HCo7
and the HCol2 pyereh Al himamaenonless! apfgodizsdo ki Mbuaics wire imemized ansgene.
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HuMab mice intraperitoneally {IP) or subcutancously (Sc).

Immunizations of HuMab transgenic mice were achieved using antigen in complete

25  Freund's adjuvant and two injections, followed by 2-4 weeks [P 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 [FN-y produced in either E. coli or CHO cells). A total of 91
mice of the HCo7, HCo12, 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 [FN-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 pL/mL in PBS and 50
pL/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



(e.g., purified fromtransfected E. coli or CHO cells expressing | FN-y) was
used to imunize the HuMab mce intraperitoneally (1P) or subcutaneously
(Sc). Inmunizations of HuMab transgenic mice were achieved using antigen in
conplete 25 Freund's adjuvant and two injections, followed by 2-4 weeks IP
i mmuni zation (up to a total of 9 inmunizations) with the antigen in

i nconpl ete Freund's adjuvant. Sever# dozen mice were inmmunized for each
antigen (human IFN-y produced in either E. colt or CHO cells). A total of 91
m ce of the HCo7, HCol2, and HCo7+HCol2 strains were inmunized with IFNvy.
The i mmune response was nonitored by retroorbital bleeds. 30 To sel ect
HuMab m cehopendisic ipergxidast i (HBH) é&s | hedr douoml térfdrapyre.s eflatess wer washadnwited i ce
was teste t Br i ef

mcrotit e(rjpééﬁal‘?eé %gélbggdzgitﬁ PE&L Qﬁ' ﬁt???gd ]%' ?secéf?)c %%@ TRERY °°“1’Lé%tfﬁi CHO
cells or RBo heréfrr#dishtpemx@aagl(ﬁm fprnl PBSatamln Bowperpreailer wwbmbahematatweﬁc

over ni ght,, 4.t i&fd4 R s}%s&!&e fsfi’élna%% dal €4, s@%oﬁﬁ'ﬁbe&aélﬁére A é%sspﬁﬂ Tween

(0.05% . Dilutions o | asma y-1 nmuni zed m ce td to each

wel | 3% aﬂas/mhbﬂﬁaﬂwe ﬁnecﬁlopbotwmﬁm@lbaley deippnising opticalsisnsity (PB) 2t Waeslepttht es wer e
washed W t fnPBSL4b8EE NMiRRHthishSitieht T el ISy RuRarifRtunegl brutii WR Nseh 65

Fc-specific polycl onal r eagent  conj u at ed to 54 horseradi sh peroxi dase
(HRP) for Pf° 015’{* °’t“’c56‘?ﬂbf"g%éij§fl?h"@ clof.at es were washed with PBS/ Tween and
i ncubated with a goat anti-human 1gG Fc-specific polyclonal reagent
conjugated., to horseradi sh peroxi dqase (HRP) for 1 our roomtenperature.
After was hﬁwgrat&ﬂna? 5@&@%&?%“"*@3\9@?5&&0%"?#%8 SNt o (Si Spm

Chemi cdl Co., Mice w@tti prepdvia, f(fah(&bﬂg)aN@ntlbﬁd)ﬂ.Bﬁﬁuctﬂn%& Eooﬂtg'/gnﬁn)h aitigerainal yzed
spect rophat onet ri,c nin

tical density. vvavel gengt hs
spect [ OPNOLONELLNEY lohoDlerfeLShBEDl B SLLCglr deBSh Vol O ol
i mmunogl obeplensrytae were isintkdtfmm the bhiMalemmrmt fieahwitta REG lm)dumsseametdemcell bed

bel ow. Ge rfﬁE: Ran(a;rdg%w&lgo%ﬁﬂ% sf}&%%bﬂgé}ﬂ H%k?rﬁl@&l bodi es to

| FN-y I'on by boosting
Wi t h ant i gen |131teﬂn\ﬁm|aburslll susgenglensof me{nwrlmﬁ‘aemsmowmnanuccbpicems fused e

remover t mgr&gff% thl%mﬁé}uétemﬁé%' &@B%% rﬁ)ﬁse&?ﬁxﬁe}nﬁﬂe%%ﬂ 0dlis d@pcﬁ‘“'\/ab mce

and fused wt nouse usi ng” st andar rot ocol s.

Typi cal | y, Adess2o N%ﬁ@néS?(&rméaé%dfﬁq Geiamajer Eelsewerormeterl aBprpedxingatelsi ngl e

cel | suspepsyaRd if hatBh&H hﬁcr&tﬂ&’gi&% VibiEovell b BouMT MR W&l iftlibzBo B 8edivsed 15
to one-fourth the nunber of Ag8. 653 honsecreting nouse nyelona cells

(ATCC,  AcEwisn entaning 1% fetablimuine sary 18BoR3BERL- (AT (freicceseiar Ne GRdr BBkt ed at

appr oxi nat &haiuodea @ime b ls%d ORIAEN® ﬂwlaaﬁu Olofin@ Fhdt&! IGENY, @ arihigl pugited by
about 2%1 ek i n%atl on in selec nmedi um cont | n| ng 10% fetal bovi ne

serum 1 grop il medium . supplemery w’dCIEQE’““TT"‘ 1y use '8 rfe PRI um
3-5% ORI GEN(cf&phi#blﬂ(t 6t0IMiRe Gh qmmg (Meddtaah, CataldgWo. CRLOS013, arhh YWigh ploddké, @d 20

hybri doma grow h dlums nen j di um culture a
et ne oV RS PO R PisS mio, HEEESy | do8 AV P taitRr ta i g0 R Ck:
10013, wi tdentamgdin,0dnd CIRSKAT L(Sigmh, utl’:mhgmp @RE PsHdES I MAReT U2 aveels, péllss:vdﬁc vl
HEPES, 0. OS%rnMn meg%mcnaf %L1cﬁ¥hhmqj was replac 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, medium was monitored, usually
after 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 [FN-y immunogen. Hybridomas secreting a monoclonal antibody that
bound with high avidity to IFN~y were subcloned and further characterized. One clone from each



gentanycin, and I x HAT (Sigma, Catalog No. CRL P-7185). After 1-2 weeks,
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significan to IFN-y as detected by ELI SA were further tested for
bi ol ogl®al activity using a variety of bioassays as described bel ow. The
ant i bodi es_sel (?c_;' ed were designated 1119, 1121, 1118*, 1121*, and 1118. 15
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assay WaS random primer with an extension adapter (5'- GGC CGG ATA GGC CTC CAN NNN NNT -3’)

(SEQ ID NQ©:23) and a 5’ RACE (rapid amplification of ¢cDNA ends) preparative assay was

performed using the GENERACER™ Kit (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 CAC G -3’ (SEQID
NQ:25), which was designed to recognize a conserved region in the coding sequence in the Fc
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.
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Expression of Anti-IMv Antibodies in Chinese Hanster Ovary (CHO Cells

St abl e expression of the 1 119 anti-IFNy mAb was achi eved by
co-transf &mpadof 1119- heavy chai n/ pDSRal 9 and 1119- kappa chai n/ pDSRal9
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expressing t e R enzyne.
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 expressing 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 same 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 cells deficient in DHFR are
co-transfected with an expression vector capable of expressing a complete heavy chain and an

35 expression vector expressing the complete light chain of the appropriate anti-IFN-v antibody, For
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v

Production of anti-IFN-vy Antibody
5 The 1119 antibody was produced by expression in a clonal line of CHO cells that
expressed it. For the production run, cells from a single vial were thawed into serum-free cell
culture media. The cells were grown initially in 2 250 mL shake flask, then in spinner flasks, and
finally in stainless steel reactors of increasing scale up to a 2000L bioreactor. Production was
carried out in a 2000L bioreactor using a fed batch culture, in which a nutrient feed containing
10 concentrated media components is added to maintain cell growth and culture wviability.
Production lasted for approximately two weeks, during which 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 to 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-v 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
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HLA DR Bioassay
25 Another established property of [FN-y is its ability to upregulate the expression of MHC

Class I and Class II 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.



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
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10 for i nd¥as e W ¥ed goneegirafion o JFNSopRd dilfptentt Goaepntiationt BE atbediespet ween

donors. | Pn@enafw 18.5 KRS thaeIPel0USeH déthafined pPERISAU Heprefea@firdesittiom di spl ay
an EC50 of 50

-..100 pM. Whol.e. bl opd was, mi xed w t fixed. concentration of
TNy and I HERsBY e P Bgs R e sar sl 11 Teniedien BREM & hour <
and t hin |dénd® weeiglasd tepMdr Mo detel, day dédot Tl bedndentifi@nyis spostaeaslyl dieattd om a
whol e bl o say .far t i f.ferent. donors. are own .in Figure 11 The | C50s
from t hes ggfl\qgﬂvfé “clig’r?o“rfﬁé\’%v\lg?og 23335 20 °‘§£°°6‘|\5P’ {F(c) aé‘gtt"’é‘ , °#5ﬁ%geﬁ°g'ﬁgﬁqﬂaghebeen
i denti f i ecintilf¥ryspindienece sipgble bihlerking thid fPeritfhebw\peddsction of Fel Opineshmatity ood
assay Wt - I {11 of exogenous |FN-y. The anti-IFNYy
ant i bodi e@ﬁofglﬁgglﬁgﬁog&gg gdél&%dﬁgNﬁhi S spont aneous production of |P-10
presumably by bl ocki ng the endogenously produced I FN-y. 20 Bi ochem cal
assaysyBi Nglhdaemihinghics for several of the antibodies to IFN-y were nmeasured

by Bl Acore &@nalysis. Initial results suggest ed that the anti baodi es had
of f-rates that Bipfneokisetics fernwveralgft the mpivedies toy IENay jwers meafwsd &Y HHFES on the

Bl ACORE I Ninal( 7§ ah fiRGERIBLQESRE Mht A arfibsdRahad dfRihtes WRAPSBEdAched 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 § 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 beads 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 IFN-y proteins



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 IFN-y coupl ed beads for a very brief
time, and the anount of free anti b6’dy t hat bound to the beads was neasured
in a KI NEXATM machi ne (Sapidyne Instrunments Inc., Boise, ID), a

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

di ssoci ati on constant obtained, -24 pM was with the 1119 anti body. Exanple
7 Speci es Y§'5&lonedeand exrrpssed mweﬂvawtomﬂmhaewmsmsyamwchm bunmag292d f or

thei r abi |¢auy The hitBak, EyRbingGusPind dhithdahdee IRy beeme&aﬂltachﬁ\hyhe dﬁkﬂ?s from
eci es.. The nouse | FN-y praotejn was purchase

sever al

comver ci al %?mbﬁﬁ%‘ %DTSF@‘ “Hﬁlﬁ’é}f‘r' Mm% BrRts gt ’Wg‘?fﬁe"yméh‘d FSAY- B PSS Protep y

pr ot ei ns 6was askvecincl mwdzﬁancben-xmf a&sceatssynwﬁ.emwemgs@ﬂally H&mmhé ﬂ;@ A4Pression
syst emsg such a chi npanzee

TRy B o BrRRe PR POl ez P b RPEeT LG Pt npcr WEe Taeeay whi | e
t he nouse mpowt eionooyes maabpl-agd ¢elldinke rand bdnsbeashtained frbhe fcﬁmaxsmpla rthd RmBricalVa s

active in el | a al.ly identical
to the A54§'p \e%'ﬁgéblht? Ab“féf)% 19?‘?%”5” @a‘é%c‘%vq‘]’d‘re%“’“{“ ﬁ‘é“‘ ntﬁ’fed't %’5?1 of the
mouse cel Iaddwh@mmm W‘hlle gong of heutbree wena @bly tte teutralize @p lirdibir thecbiblogiéahe and
can be obt merican Type Culture Collection. As
shown in T%gagﬁkiﬁhg%%%}gg&g%{ﬂgu ?glgug\?\vere able to neutralize human and
chi rrpa]fpzee | FN-y, while none of the three were able to neutralize or inhibit
the biological activity of IFN-y fromeither cynonol gus or nouse. 10 Table
4 Antibody HumpnChinp. C no_ Mus 1118 Yes Yes No No 1119 _Yes Yes No No
1121 Yes Yes Nb_pMatibedys b cHpmewnont | Ghimpi o of Cyne- Epilt opouser hAnti -1 FN-v
Ant i bodi es 15 r‘n]rﬁ;mqu bn_o¥et he_hnmi n¥saci seq¥enced of Neas ure human and
cynonol gus | FNby_ 18 cated ¥Bat thereYéiere ni neNeimi ng aciM¥® differences

bet ween t hem a pnkliziinn: 19Yepq R] ¥k 649 Ao 102 1P and 126 in the
human | FN-y sequence. Human and chi npanzee | FN-y sequences are disclosed in
Thakur andpieniptd fi (1999), Ml ecul ar I mmunol ogy 36: 1107-15, The

cynonol gus m)nke IFN— sequence |s d| scl osed in Tatsum and Sata (1997),

Int. Arch.ldshtifi gitopedor anti ¥ Ny Antibodiess- and the nurine | FN-y sequence
is disrdosed im camgmsonl\&tth@aﬂlnoGelﬂtseciuend‘epbf Biaﬂieem&ﬁlaaméyﬂom‘o%mri on (NCBI')

Accessi on Nglcatelﬂ that t e:%f\shf%re n?rlleta?'\mrﬁl)I acn f? (rjencrzrelé g‘ gerr]xei\ﬁcm at positions 19, 20, 31, 34, 65,

77, 103, 110, and 126 in the human IFN-y sequence. Human and chimpanzee IFN-y sequences
are disclosed in Thakur and Landolfi (1999), Molecular Immunology 36: 1107-15, The
cynomolgus monkey IFN-y sequence is disclosed in Tatsumi and Sata (1997), 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 individually each of the divergent
human amino acids within the human IFN-y with the corresponding amino acid from the
cynomolgus protein. Each substiteted IFN-y was named “hulFNy”’ 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-vy sequence at which the substitution occurred. For example,
“hulFND19” represents a version of [FN-y 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-y and substituting each divergent amino acid with
30 the amino acid present in human IFN-y. For example, “cynolFNyL103" represents a version of
[FN-y identical to cynomolgus monkey IFN-y except at position 103, where a leucine replaces the
serine normally occupying this position. See Tables 5 and 6. These mutant proteins were

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



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 naned "hul FN-j' followed by the synbol for 25 the am no acid used
to replace the amno acid present in the human I FN-y sequence and the
position in the mature human | FN-y §%quence at which the substitution
occurred. For exanple, "hul FNyD19" represents a version of IFNy identical
to human I FN-y except at position 19, where an aspartic acid replaces the
hi stidi ne nor occupyi.ng this sition. ar _experinments were done
starting vW"t‘Wﬁ#JE’?ﬁB‘ﬁ%‘EFg {/)é) efepningA 1 i Agﬂhéfsf"f Eﬁ\enlé SRRy Mose r gent
am No aci destddtfbr iBOabilite teausubaliza ot dthtetl&emmogml Betiviry of FbHviriouk @riutaBi BINIPY

"cynol FNryL103" resents a i.on of e c
nmonkey | FNFGS &% & %F"ﬁlfle CEET 5%4%53"5“\‘4\,{1@6 aﬁalfl’?/mjﬁ ﬂié ?’E‘IHP‘%&%EQ/“P%E‘ erl ne
nor mal | y dsichipinnmy N apiggbliferative 4866ty Teds| degerbingh tly tneashines Ausrestannd apr ot ei ns

h th
e 0GR AP R R AR ST U D
det er mi nedeitrplizehihe ABADY ofseaclyof theheriant I@manf EFN@@I)FOWQB consgu¢tetiatfstarted 'tnsh ab| lity

to neutralygg, @i. -t HhioRdn of BENDLA h&%ea&?éd'al’hwrcﬁmftagﬁ %e}é%mgﬁe@,ﬁm I FN-y

proteins, as determned using an bl oassa 1119
anti body tfiorsecgnce gbsereedoin the priseice °ﬁLh‘?&1Hm13F “Yatidi thelb19 ﬁlélbeﬁyl (e &ctivity

was det er qeghnY ATRASAMBINGE™IbY QF TSERIRE BelBFwR sdtetsqueﬂa%tm&mamdeﬁ hi s was
used as a baseline f o r comp 3}1 %the%l%y t 19 antibody to
neut r % z gngappeedip ithe, prespness ofe3 ¢ plifge FRy; ?1‘1%5 @F 1I1 Ehenyibody grerg e
constr ug t Scohlba&d Bias.t edkeidbiively, for 6 Rodstn¥ts)that istafédowith fyﬂorﬁélgds%kéﬂ Iglﬂi'yj Vi Ij y was
nmeasured as erce uorescence observed in

t he preserfB}E Hgn W%éc%%%ﬁﬁll%ﬁiyﬁa%ﬁan@"a%bsﬂ@ugﬁf‘ieﬁody (due to reduction of
ALAVARBLUETM bsmumimafigadaini Tahleck | thes ) | acmtilsdy was abRO&% neatnaliz¢ loe inhikititheal | evel s

10 th
1116 ant | S5 RERL P ARGR 1705 SR U et it P hifharrnivetett 81,05 1 T
start eld wi tuFNaDiband| hyFRNYRh kisyin thE leyious epmmlbitmcmvnms Bﬁ‘bmdteqms plsat i vel y
based on tJa? rﬁag:‘ﬁgé )[quhé lygy GRICHE Thﬁsangnyéwdmg %ﬁggmkfl&m& hE ol 19

ant i body wa neutral i ze "or inhi actrvity of human

|
| FN-y and mmculﬁrh@nmm for theiieferagtion Astweendie H&%ﬁﬁlbpwdgm-amd Ryrservy gs

hul FN'y DI 90500 BoatdeiNRLen ﬁél'lfba'h{?@odﬁﬁxﬁ%ﬂh&ﬁmﬁ xpnpl e, .the cynonol gus | FN-y
protein was al so not inhibited by the 1119 anti body. This anal ysis indicates
that residues 19 and 20 are particularly inportant for the interaction

bet weemm the 1119 anti body and | FN-y &masle pay serve as points of contact

bet ween the 11 19 aptibodv—and—hiHrar—FN—\ 20 TFable-51F %
Nout ral i zation by 1010 rmENTEN 100 B Netaitonb i T Vo 19 o
hulFN- 20 0 Hurman IFN-y
Cynomolgus IFN-y 0
BulFN-yD19 0
hulFN-yP20 0
hulFN-D31 103
hulFNAR34 109
hulFN-YR65 109
hulEN177 08
“HuFN-5103 102
hulFN-V110 103
hulFN-y1126 109

Table 6 shows that an altered version of the cynomolgus 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  IFNy 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.



hul FN- 31 103 hulFN- 4 109 hulFN- R65 109 hulFN- 77 108 E hul FN- 103 102
hul FN- 110 103 hul FN- 126 109 Table 6 shows that an altered version of the
cynonol gus nonkey 1FNy conprising substitutions naking 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 I FNy havi ng human sequence substf}t utions at positions 19, 20, and 65, or
19, 20, and 103 were neutralized by the 1119 anti body, as were versions
contai ning substitutions in addition to either of these. 63 Table 6
Construct Neutralization by 1119 hurman IFN yes ¢ o IFN no cyno | FN H19/S20
no cyno IFN S65 no ¢ o IFN L103 no cyno IFN S651L103 no cyno |FN

H19/ S20/ S65 yes cyno | FN HI 9/ S20/ L103bigés cyno | FN H19/S20/L103/ 1110 yes
cyno | FN HI 9/ S20/ SG5£1+-363¢ O—yes—bExanmphe-95—>Bietpgi-ealActivity of

1.11
anti-1FN-y ANt | body-GRBRIIC L oY et o Neiralization by TR 117 anti body was
adm nistered to tmclg.? izees—at—a—dosetof ZOPnﬁfkg—e¥eL5 week for three
weeks. Blood was drlafh—ttdm-the ehi-rpanzegs—ei-thefat-wo——2) or one week (-1)
before adm ni strat i CHEGENY ‘/Eghy, and—fuither—bH-o8d—was—ddawn at 2, 8, 15,
29, and 36 days af tl€f At st-rati-on—oi—ithe—firstodese—~ef{anti body. A
chi npanzee whol e blz shéggg s—perf-orred—en—10—Re—drawn{bl ood using
essentially the sa cy%f S% QS i En the—hyrar—wholl8bleed—assay descri bed
in Exanple 6, the KeYHLst bei-rg—tHat—thedRti-bedy—yas not added to
t he V\/nglpe bl 0od eNSeRNERYRITRAINR ot b7 c) ot caVSr avi ous y in vivo to the
chi npanzees. |IFNvy ﬁﬁgl Si%%%§ﬂ€;§%§g~ui€’ at var?@us—eonchntrations (0.01
ng/m, 3.9 ng/m, 0B LRy RIYSSYIOILIDUNIO Jas | nc¥i¥Bated—atd37C for 20 - 24
hours, and then IP-10 production was-neasured by bead-based

Example 9
5  Biological Activity of anti-IFN-y Antibody Upon Administration to Chimpanzees

The 1119 antibody was administered to two chimpanzees at a dose of 20 mg/kg every
week for three weeks. Blood was drawn from the chimpanzees either two (-2) or one week (-1)
before administration of antibody, and further blood was drawn at 2, 8, 15, 29, and 36 days after
administration of the first dose of antibody. A chimpanzee whele blood assay was performed on

10 the drawn blood using essentially the same method used in the human whole blood assay
described in Example 6, the key distinction being that the antibody was not added to the whole
blood exogenously but was administered previously in vivo to the chimpanzees. IFN-y was added
to the blood at various concentrations (0.0! ng/ml, 3.9 ng/ml, or 1 ug/ml), the blood was
incubated at 37°C for 20 — 24 hours, and then IP-10 production was measured 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 vivo. 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.



15 ELI SA. As can be seen in Figures 14 and 15, bl ood drawn from ani nmal s
prior to anti body dosing responded to IFNNy with a concentration dependent
increase in | P-10 production. In contrast, blood drawn after antibody

adm nistration did not respond to any of the concentrations of IFNNy tested
with an increase in | P-10 production. These data indicate that the anti body
retained the 20 ability to neutralize IFNy, even after admnistration in
vivo. Further, the anmount of IFN-y é#ded to these cultures greatly exceeded
t he endogenous |evels of IFN-y in the chinpanzees, suggesting that the

adm ni.stered antibody woul d be capabl e of neutralizing endogenous IFN-y in
vivo.qql%ﬁ%ﬁ$ﬁ"be under stood that the foregoing di scl osure enphasizes
certain specific 25 enbodinents of the invention and that all nodifications
or alternatives equivalent thereto are wthin the spirit and scope of the

i nvent i onladn iselatedgntibodyreompsising pdighechaint GPR3 haying an eminossiskssquenice ed her ei n
are | [ . | K. [ j . [ iL,ned is: 1.
a1 7 5 BB Rt SR b Wt LR b igad s I REUR 0Tl &
sequércsamelobdet andsspabiay antheqotawd iRSEQ IDYDIEACE (BPaipamiab agidatquegast 8 of the

am no aci.ds of SE NC, 43 |, order and spacing as they occur in
SEQ FAMRiInZal lgpst B%teaﬁmaiﬂ% Sé’éitsgas'mh“éé“ theowpieiosdongnatpacegas sy of t he

am nQcak ifISEQID R 44 Dvkifidhd thiibby SABrHGHARdoIPRGL NG as they occur in
SEQ I D NO 44; wherein the antibody can bind specifically to IFNy. 2. The

anti body of claiml further conprising a CDR having the am no acid sequence
|

SEQ 1D NG, 5 e g o sorring PO e g segoimpi ol ) oty

of cISEQMDNO 084, 3BPIPNCES3)GEQ D Net36a8EQADaNOB7s8BQEDAC038, $EASD 80%
identical to SEQID NOQ 6 SE%I D NO.10, SEQ I D NO 14, and/or SEQ I D NO 30,
wher AB3EREQ &%WQ)’QW  PHEERQIIPNOAR no aci d sequence and SEQ I D

NO 6, SEQ ID NO 10, SEQ ID NG 14, or SEQ ID NO 30 spans at |east 50 am no
acids. 4. The antibody of claim3, wherein the first amno acid sequence is
90% i dent BcBhe antibodSEE) clddmbido 2 cOEQrisife Aldrst omireEQid Pqhihce 4t leash80%r SEQ I D

NGO 30 . . Th i.bQdy | . &k M4, rein the, fi.pLst 1ne aci d. sequence i s
" dendiatiol (5 SEBEPIEI R 1D ThesneiB - Payaon SR F0™, RRefE NG 56, 6.
The afgihaf Yetdlecitihg R@anMko &lidbdiercelatd SEQIDNOIGS BBQ 1B NeaepsE@MDno acid

sequence at |least 80%identical to SEQID NO 8, SEQ ID NO 12, SEQ ID NO 16,

and/ SYO:$Er SEQAND N9:30 spaes aileast Haminp gident bet ween the second ami no acid
sequence and SEQ ID NO8, SEQID NO 12, SEQ ID NO 16, and/or SEQ I D NO 31
spans at | east 50 am no acids. 7. The anti body of claim®6, wherein the
second an#énBhesmitidodyeofirdaime3, wherin the fisdt a8 acidiequéncalis 3036 Ble@idaDioNO 8, SEQ | D

NG A0 IR0 SiG 10Ro: A SEY 10760 14 andar ¥Q ¥ No:30.

5. The antibody of claim 4, 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.

6. The antibody of any one of claims 1 to 5, comprising a second amino acid sequence at
least 80% identical to SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO:16, and/or SEQ ID NO:31,
wherein the alignment between the second amino acid sequence and SEQ ID NO:8, SEQ ID
NO:12, SEQ ID NO:16, and/or SEQ ID NO:31 spans at least 50 amino acids.

7. The antibody of claim 6, wherein the second amino acid sequence is at least 90%

identical to SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO:16, and/or SEQ ID NO:31.



8. The anti body of claim7, wherein the second am no acid sequence is
identical to SEQID NO 8, SEQID NGO 12, SEQ ID NO 16, or SEQ ID NO 31. 9.
The anti body of claim6, wherein the second am no acid sequence is at | east
80% identical to SEQ ID NO 18, SEQ ID NO 20, SEQ ID NO 22, and/or SEQ ID
NO 33, wherein the alignnment between the second am no acid sequence and SEQ
ID NO 18, SEQ ID NO 20, SEQ ID NGO 22, and/or SEQ I D NO 33 spans at | east
50 ami no acids. 10. The antibody of 6%l aim 9, wherein the second amino acid
sequence is at least 90% identical to SEQID NO 18, SEQ ID NO 20, SEQID
NG 22, and/or SEQ ID NO 33. 11. The anti body of claim 10, wherein the second

am no aci 8. Begabedy dfsldiden tvhe@in the secoiarhRoMAd séfuenSER ildatid) 1@ OEQSEQ | D

NO 22, or SEQ ID NO. 33. 12. An_ isolated antibody conprising a first am no

aci d@é‘&f@n@%@%ﬂ%@ﬁq HNQ; 86, o5 SEQIDNAG st i ng of : (a) an amino acid
sequence at |least 96%identical to SEQID NGO 6; (b) an am no acid sequence
at least 93%identical to SEQ ID NO 10; (c) an am no acid sequence at | east
91% i dent PCHie antb@BQ@ckim®, whdreingthel seconl aramoanidrroquenielisst tpasgtr$08 at | east 98%

SEQ |1 1 30¢ helnot [oTo] N the, £l 1.nQ acid sequence
ang e rRepaTBaRlasiadh NI Seg MO NRER afor SEQR O R Mo e o

| eastligfinalibéi¥earihd Second em@idacidiRqadiict BRAYEQAD NONE, SEEDONG:abSEG 0 | FN-,
and wherein the first am no acid sequence conprises at |east 5 of the am no
aci ddDiNP:2E@ndpr SKQ IBNQRd/spansattoastDONMInTagids. t he same order and spacing as
they occur in SEQ 1D NGO 36 and/or SEQ ID NO 37. 13. An isol ated anti body
conprising a first amno acid sequence and a second am no aci de sequence,
wher ei n t h@ Theragtibalyi of olaio i9dwhenginghe s:comd aeine atiddequeocs islatlegst @0% consi sting

(by idePled o SR B MRS 2 e SN AT 6§ TRaIB 88 R 107 (&) an
am no acid sequence at |east 91% identical to SEQ ID NGO 14; and (d) an
am no acid sequence at |east 98% SEQ I D NO 30; wherein the alignment between

the first lhnihsgntibedy ofelpirerl@evbarein drpermdnmiae aggepquenceNdidepticabiny | D NO: 14,
oSSR NG S shpRpRO ) PR an gsasing e o (et bocy car b nd
at least 6 of the amno acids in SEQ 1D NGO 43 or SEQ ID NO 44 in the same
O D e e 0 DN o QLR i 16
bi ol %Q;Lﬁ,%nggﬁnjg\@f; y of human | FN-y and chi npanzee
(a) an amino acid sequence at least 96% identical to SEQ 1D 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; and
(d) an amino acid sequence at least 98% 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,
wherein the antibody can bind specifically to IFN-y, and
wherein the first amino acid sequence comprises at least 5 of the amino acids in SEQ ID
NO:36 and/or SEQ ID NO:37 in the same order and spacing as they occur in SEQ ID NO:36
and/or SEQ ID NO:37.

13.  An isolated antibody comprising a first amino acid sequence and a second amino
acide sequence, wherein the first amino acid sequence is selected from the group consisting of:

(a)  anamino acid sequence at least 96% identical to SEQ ID NO:6;



| FN- g and wherein the anti body cannot inhibit the biological activity of
cynonol gus nonkey |IFNy and nurine |FN-y, wherein the antibody conprises a
heavy chain conprising a VHregion, a CH region, a CH2 region, and a CH3
region and a light chain conprising a VL region and a CL region, and
wherein substitution of residue 20 of human IFN-y with proline antagonizes
the inhibition of the biological activity of human | FN-y by the anti body.
15. The anti body of claim 15, wher ePf the anti body can inhibit the

bi ol ogi calyact L vi o5k 0N..0f . C l.gus .nonkey | FN-y,

wher ein t@ w%%%%%ﬁgg%jggg'{%%@%ﬁgagyﬁé 4%’ f'ér)laéto %}?Bg@ﬁﬁgh 19 repl aci ng
aspartic &id, amampoianid sagueposittlesn9d 20 ideafitacd SEQPDANONE, adnd a serine at

posi tion repl acin rginine. 16, Th [ of any one of clains | to
15, wher e?cﬁ thg"%fﬂﬂo%B@fgﬂ@“ﬁegi]?@ %S-Eésgmbrgﬁg%body. 17. The anti body of
any one Oiyheled tiE alcijglﬁlgk%nlget\véﬁﬁh@ ifiast ahncAdid éétagéhf% andSEQIDNOWIERQ 1pnt | body.

67 18. The anti bo any one of clains | , Wnerein the antibody is a
huma™NQ:48 SEAND BiEHA, ot SEQAR NOsilapens ap leastiflaidne kaids, encodi ng t he anti body of
any one o ' 20. A Lorgemrising the polynucleotide of
claim 19. %‘%emAﬁEngEb%gé??n %légts%lchﬁ}/cﬁgy F%Ig&gglg%ucl eotide of claim19. 22. A
met hod of wheethuhe saoad aditiol doRickeqEdEPEardprivgs atUbdstié bNghctahtnd@sds i QED of claim

21. e f .anti body of any aone of clains 1-18 for the
ranuABNQAE S6HEG 1B ihiems brebrabRpon 2eey phey e PO Gease. 24. A
CONPGE IPROAIPri sing a pharmaceutical ly acceptable carrier and an anount

of the antibody of any one of clains | to IS. 25. The use of the
conposition of claim?24 for the manufacture of a nedicanment for therapy of

an anti bo of I di ~di,sease. 26. The use of claim23 or 25,
wher ein tﬁé I Fﬁﬁgso%%{églgﬁuggégﬁagbgdy,s Al DS, rheumatoid arthritis including
juveni | e mherirpthe astit@idy oan inhibit thebiloRghoal sutiyith oFRImH 1¥8ls &5 dhivapdidedd
ulcerative colitis and Crohn's disease, multiple sclerosis, Addison's

di seds-r ad a\@éfeésale@%@dw@mé pihdbigthepiolagicalpdtivity of synomalgusinmonkey aves'

di seapR.y A inldrAkMFBgr re syndrome, Hashinoto's disease, henolytic anemia,
system c |upus erythematosus (SLE), |upus nephritis, nyasthenia gravis,
penphi gus wheeor thasitthodp somprses @ hantyrahaini compasing adgclegoosi €1 egionha opoi eti n

resi nce [ af ver.sus host .di sease, .tra | ant rejection, aytoimune
nopatrereondnfe e ST o i B P i ¥ 5B Panced 1 ver
injury i neheRinhbatita@diodfi residid 70T hiufman TFeY WL Srofi@Vaitagof eSOk hSbiton

scl eroderma, .Sj ogren's _syndrone, s&ond)él oart hropat hi es i ncl udi ng ankyl osi ng
spond thethialogical gtidiygfihuian BNy by dhg sntibedy.

15.  The antibody of claim 15, wherein the antibody can inhibit the biological activity
of a mutated version of cynomolgus monkey IFN-y, wherein the mutations consist of a histidine
at position 19 replacing aspartic acid, a serine at position 20 replacing proline, and a serine at

position 65 replacing arginine.
16. The antibody of any one of claims 1 to 15, wherein the antibody is a single chain
antibody.

17. The antibody of any one of claims 1 to 13, wherein the antibody is a fully human

antibody.
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18. The antibody of any one of claims 1 to 13, wherein the antibody is a humanized

antibody:,

19. An isolated polynucleotide encoding the antibody of any one of claims 1 to 18.

20. A vector comprising the polynucleotide of claim 19.

21. A host cell containing the polynucleotide of claim 19.

22. A method of producing an antibody comprising culturing the host cell of claim 21.

23. The use of the antibody of any one of claims 1-18 for the manufacture of a

medicament for therapy of an IFN-y mediated disease.

24. A composition comprising a pharmaceutically acceptable carrier and an amount of

the antibody of any one of claims 1 to 18.

25. The use of the composition of claim 24 for the manufacture of a medicament for

therapy of an antibody of an IFN-y mediated disease.

26. The use of claim 23 or 25, wherein the IFN-y mediated disease is AIDS, rheumatoid
arthritis including juvenile rheumatoid arthritis, inflammatory bowel 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, or vasculitis.



