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Anti-Interferon Gamma Anti bodi es and Met hods of Use

Thereof FIELD OF THE I NVENTI ON This invention rel ates
woengrabioy to fully human anti-interferon gammeCT/IB2006/001514

anti bodies as well as to nethods for use thereof.

BACKGROUND OF THE | NVENTI ON Human i nterferon gama

(I FNg, IFN-gamm) is a | ynphoki ne produced by

activated T-1ynphocytes and natural killer cells. It

mani fests anti-proliferative, antiviral and

i mmunonodul atory activities and binds to Ith

het er aditibrtexferond@phma Aoribodics apd Meskags 08 Ube b?re?fhe

i mmune system and triggers a cascade of events

| eadi ng to inflangpti BHF T ﬂyVENTﬂﬂﬁ and

I mmunonodul at ory act|V|ty 0 'S knomn to have

beneficial effects in nunber of clini condi ti.on

HowEhie uventiparrelatgs éewly te fullyihempn Rt §°1¥ SRR qujoodies as
w@hFQQnﬁéié %&Mmbﬁwﬁﬁ@““ to have deleterious effects.

or exanp aut ol nmune di seases are associated wth

hi gh Ievels of IF in the bl ood and dl%ﬁﬁsed tissue
from aut oi murRAEKGRAUED PENHEINVENWON s al so been

linked to such di sease states as cachexia and septic

S hogkma\GERleddnNGinina GIF‘IG’? QF xatih) & angaghdkire frodrapbes

that target |IF actiy ﬁ RY,fC]: Tﬁrlsjﬁllll}%%%m Q}lg.ml
acW@edﬂrb@@h?cytwaﬁ f“i“k)ﬁl bllﬂslvqe Bt PRSP S HERC YSEEG
an&l ﬂﬁlh@l%%o%ﬁlaﬁﬁ’ﬁ gdifvitea@hhy/biddd 8 CreARAY BétEBHiniehit e&‘c%pibmn most

I F al so referred to herein gs IFI\%%6

pr@aenvﬂlapfythﬁﬂﬁ@emeowaqemamq tHBEFLSC3SFRdE GHEVeRIS IerEEE « B AC
mfké?ﬁ%%’a@hé Qﬂtﬁﬁaﬂ'a‘?ﬁ%rﬁl%lﬁé’ddﬁﬁ&g laBtiA§ of AN is knc_)wn to have

P2JB4 (al so referred erein as "B4")
beAitial FARISIBS n@aﬂbwfrcéfl@?lrcé@dlfl@lsh Elosierergthere gep ljlanyﬁrblmca‘
setﬁé%‘iﬁéj% Igﬁg Sd?ta‘{ §lf1§ LERh b PRl dHAS efflets. JEor example,

referred to herein as "d0O");
AGIMARSEFADE afcarsswiatest with kigh tegelnof BiYY 1aghebigpd)and discased

: S,Kﬁjlﬁ(%l%@% %1 gz %zt?e%tsr qFﬁ? a@cﬁntﬁrq’la QESLhdan @iﬁked@@"s%o;h d/as&ase states

SO re red erein as "D8
asc&maﬁﬁﬁﬁﬂm@adsmwkeferred to herein as "El ");

AD1. 3R3P5 al so.ref ’

i rRat EURE ity R R
ADL. 4RAP2_G7 (also referred to herein as "GV");

AD1. 1R3P3_ X (al SOVIMARNQH THE REYENAIQY " ") and

AD1. 3R3P6 GlO (also referred to herein as "G O")
d ef’ it g?egelﬁ Svehifbn ;ﬁl)&l@ésrfﬁﬂ}} NMBhab méddetoRmnash d@lﬁb@spemﬁcally
ant i

I's an antibody that binds to the _sanme epjt ope
di&ste&(la%@»?l inteafetoRBPRy YNy, Alse refrugsty égrenwaéimzif%&@?’

Exe 1plaA1")R Bgee%n(?ﬂ antibodies include NI-0501; AC1.2R3P2_A6 (also refened to
herein as “A6”); AC1.2R3P2_B4 (also referred to herein as “B4”); AD1.4R4P1_B9 (also
referred to herein as “B9”); AD1.4R4P2_C9 (also referred to herein as “C9”);
AC1.4R4P2_C10 (also referred to herein as “C10”); AC1.2R3P7_D3 (also referred to
herein as “D3”); AD1.2R2P2_D6 (also referred to herein as “D6”); AC1 2R2P2 D8 (also
referred to herein as “D8”); AD1.3R3P6_E1 (also referred to herein as “E17);
AD1.3R3P5_F8 (also referred to herein as “F8”); AD1.3R3P6_F9 (also referred to herein as
“F9™); AD1.4R4P2_G7 (also referred to herein as “G77); AD1 AR3P3_G9 (also referred to
herein as “G9”); and AD1.3R3P6_G10 (also referred to herein as “G10”) described herein.

Alternatively, the monoclonal antibody is an antibody that binds to the same epitope as NI~
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ACl. 2R3P7_D3; AD1.2R2P2_D6; ACl. 2R2P2_Ds8;

AD1. 3R3P6_E1; AD1.3R3P5JF8; AD1.3R3P6_F9;
woORloeAledid2_G7; ADLl. 1R3P3J39; or AD1l. 3R3P6_G10. pCinaB2006/001514

anti bodi es are respectively referred to herein as

hul FNg anti bodi es. A hul FNg anti body contains a heavy

chai n variable having the am no acid sequence of SEQ

ID NOS: 2, 12, 20, 28, 36, 42, 51, 58, 63, 68, 75, 81,

88, 94, or 103 and a light chain variable having the

am no acid sequence of SEQ ID NOS: 7, 15, 23, 31, 38,

47, 54, 60, 66, 71, 78, 83, 91, 96 or 105. Preferably,
05¢1haclitPree2 R WD 1c4raiPn_ B eARMR2ACOE XCtEREP2IGIONG

ac B P St Ao by e R P IR AP AR B B b8,
A]ﬁ%}é%@?%@ N%@is};milgs% QD 1. NR3 R mﬁpo@gm&% B%m’zglg; TRYAMBodies

alega@%mkv °die hewsiy CS;% 1@ ¥ gﬁisssvww SGVDV (SEQ I D
NO All%)FN EMS@D W Ry h@eﬁ@@hb@ VR N avid QWAL ML B8 sequence

SNAMS (SEQ | DNO 43) ; TLTGSGGTAYYADSV %
of %g@ |N§)SN@ )42;)20 287\ é&{ 6(3%7&331@ £§) or 103 and a light

ERPE SRl e e, (A0

60,(G8ETY. 178 NOPBIP or A0y Brelerahht theribrienhegvy Rhaih e eprutart

% w79,
e 5 IR AL SEAHRDAR B RE R PR
98t m%phmomlmc@@wwwmgleefedtﬁtw theriziesp aelsitise el BheMS

T

(SBNDID BYQ: 5 EDRINBS { SO VD VNSEQD, NQSRDSHKRAG EE@’Y@Y (SEQID
NCE%&@?“%@WQ%%WZ@%@% ISEE)Q ID
TINQSER)TA QEXDSMECUSEQHR NOAMR LV GRSEGH (RBRVUQNQSED
Bl e B RN Pl 7
GGICESOFASNYQ JESED ND:NQ 6:8)DF WBYISBRNOEVSEQ $EQIP:BY); and a
e i TR DS i PR 550
97M@299))00% T SoNENIJAGINYMQ a(sSR@ntdxeNCie8 4)om tEOTIRPSo1(sBERY bDhe
S S SISO BN TERS (5D D) CRYBPRROT SB 02
QI BENRGIM (THRPECNOYVENYIRE {GEQINT VQ (SEQ ID NO:16); EDNQRPS
(SEQ ID NO:17); QSNDSDNVYV (SEQ ID NO:18); DDDQRPS (SEQ ID NO:25);
QSYDSSNVYV (SEQ ID NO:26); TRSGGSIGSYYVQ (SEQ ID NO:32); DDKKRPS (SEQ
ID NO:33); QSYDSNNLVV (SEQ ID NO:34); TRSSGTIASNYVQ (SEQ ID NO:39);
QSYDNSNHWYV (SEQ ID NO:40); TGSGGSIATNYVQ (SEQ ID NO:48);
QSYDSDNHHVYV (SEQ ID NO:49); TGSSGSIASNYVQ (SEQ ID NO:55);
QSYDSSNQEVYV (SEQ ID NO:56); QSYDSNNFWYV (SEQ ID NO:61);
TRSSGSIASNYVH (SEQ ID NO:72); QSSDTTYHGGVV (SEQ ID NO:73); QSYEGF
(SEQ ID NO:79); TGRNGNIASNYVQ (SEQ ID NO:84); EDTQRPS (SEQ ID NO:85);
QSSDSNRVL (SEQ ID NO:86); QSFDSTNLVV (SEQ ID NO:92); AGSSGSIASNYVQ
(SEQ ID NO:97); QSYSYNNQVV (SEQ ID NO:98); TRSSGSIVSNYVQ (SEQ ID
NO:106); EDNRRPS (SEQ ID NO:107). The antibody binds IFNy.
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NO 106); EDNRRPS (SEQ ID NO 107). The anti body bi nds

I FNg. The hul FNg anti bodi es of the invention include a
wokde191 egi on conprising the am no aci d sequegTaB2006/001514

SYAVS (SEQ ID NGO 3) or SNAMS (SEQ ID NO 43); a VH CDR2

regi on conprising the am no acid sequence

Al SGSGGSTYYADSVKG (SEQ I D NO 4) or TLTGSGGTAYYADSVEG

(SEQ ID NO 44), and a VH CDR3 region conprising an

am no acid sequence selected fromthe group consisting

of DGSSGWVPHWFDP (SEQ I D NO 5); DHSSGAWYVTSGWDV ( SEQ

| D NO 13); DLTVGGPWYYFDY (SEQ I D NO 21); DGANALGWALES

( SEQel HAING @8ibpdicsTEiMERENDNN (1SEQe b [V NCDR BYegion comprising the

B RN CTVIONEEN PSS 5 Tea RS R A + e R
regio%%%b@slhglh%%nnomﬁi Rukdnblg ABTISGOST LY ADSVKUEESED W XO: 4) or
r e oS A
am@@gﬁ%nce TEeEEhAR 1( %lkt@l MWWMIQSWD

Nm@aégﬁv%qwﬁ () M@)w %@é&%@%@% GEQ THNO:21);
d@% 5y NO _fb@N&\dﬂ (@EﬁV@GN@Dﬁ SE T@?N@Nsé\SNYVQ

;  AGSSGSI AS QI,)%SE%JFL and
RSFPSS@FE@MW?Q IPSEQWIDVIQ@W‘IGE D (SHQ @)N@? gi on

G group conS| st ﬁ?g {)]}?N%DI@?PS SEQ I D NO g%b%%%

( SEQd IDIRY atitpdieDDOORPS Vi SER 1| IBEiNOCOB)HisIBRIdRPS {SEQ
seopp TR 55%@%%5%@ T T ARG
TRASGAIARGUFA(SEQIDSD 4 d); ﬂR@ﬁQSﬁ@S‘@WU@(WQ NOi3y of

18
TRGRBESIN SO T N 265 ST S0 T NG 34y
TAISTRNSHKVIWQ (SEQ mwnaglﬁssqsm%’@s@ NO7RD. 49) ;
l 6 |
TR AT (SR PO R 73S SRRV ¢ ST REoNE o) &
TR@?@SNRVKVQSE@QI ID W186)) 2 VOGHEDSITip Y c@ﬁﬁ@mgmmlwamd

an YSY | D NO.98 og
seq oGBS BPTERSRTRCo Ak ST BES LR A P bR
(s@qmj N@ACTH W@E@ﬁﬂ\ﬁo(ﬁmmm BEEID SIWZS EBIEQRPS
RO SR el SR AR BTN 6116, B0t an
amTLoTe(éﬁ%E&e\ﬁXé\&%éEe@ ffo%E@e B ubCoddsking af YRy ODRBIRVENI (SEQ ID
NO 10) QSNDS%NVV (SEQ o No: 18); QSYDSSNVV (SEQ ID NO:26);
QSYDSNNLVYV (SEQ ID NO:34); QSYDNSNHWYV (SEQ ID NO:40); QSYDSDNHHVY
(SEQ ID NO:49); QSYDSSNQEVV (SEQ ID NO:56); QSYDSNNFWYV (SEQ ID NO:61);
QSSDTTYHGGVV (SEQ ID NO:73); QSYEGF (SEQ ID NO:79); QSSDSNRVL (SEQ ID
NO:86); QSFDSTNLVYV (SEQ ID N0:92); and QSYSYNNQVV (SEQ ID NO:98).

The hulFNy antibodies include, for example, a Viy CDR1 region comprising the
amino acid sequence SYAMS (SEQ ID NO:3) or SNAMS (SEQ ID NO:43); a Vy CDR2
region comprising the amino acid sequence AISGSGGSTYYADSVKG (SEQ ID NO:4) or
TLTGSGGTAYYADSVEG (SEQ ID NO:44); a Vi CDR3 region comprising an amino
acid sequence selected from the group consisting of DGSSGWYVPHWFDP (SEQ ID
NO:5); DHSSGWYVISGMDYV (SEQ ID NO:13); DLTVGGPWYYFDY (SEQ ID NO:21);
DGWNALGWLES (SEQ ID NO:29); GTELVGGGLDN (SEQ ID NO:45);
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aci d sequence selected fromthe group consisting of

DGSSGWVPHWFDP ( SEQ | D NO 5); DHSSGAYVI SGVDV (SEQ | D
wOlGNdAP919DL TVGGPWYYFDY (SEQ | D NG 21); DOANALGWCESB108&W1514

| D NO 29); GTELVGGGLDN (SEQ | D NO 45) ; RSFDSGGSFEY ( SEQ

I D NO 64); VGSWYLEDFDI (SEQ I D NO 69); GGNYGDYFDYFDY

(SEQ I D NO 76); and DFW/I TSGNDY (SEQ ID NG 89); a VL

CDRI region conprising an anmi no acid sequence sel ected

fromthe group consisting of TRSSGSI ASNYVQ (SEQ I D

NG 8); TRSSGSI ASNYVQ (SEQ I D NO 16); TRSGGSI GSYYVQ

(SEQ I D NG 32); TRSSGTI ASNYVQ (SEQ I D NO 39);

RSFOSGGSFATNENQIDIERGH D WIS WS LEDFOBEER ASNYMD){ SEQ | D

Sl G R AR
CDRISSESh W@g{aﬁ%@lﬁ@aﬂgﬁ%gﬁ%e s@ec%demerg&gip%nstls#gg of
TGP AORLRIEF RGP OTO BEASG B B RERU et
TR@@@@IG@YW(%D 1@2@@%‘3 TRSEQTIRSNVZHISEDIKKEPS) (SEQ

SEO I D NO 85 d EDNRRPS E I D
TAIBOTA TNV PED éﬁg TR EHASRAN ST AN g

T G%@%@Wﬁ“( )frtﬂmé ﬁx@wg( sHhato-8
ﬁ%wﬁ%ﬁéﬁﬁ%ﬁ@%@mwé@'D@@%a

LR RN T T e B SRR ghgg%dé%@tﬂ%)of

ETQRSCASRECN NOED) FDNBPRIFEQARYRET Y, BED QR NGERIP NO125);

D RUSTRRDIT S PGS S5 TR RS “Ehar o 3

N0 HNgrdar | GOBY régsordemipvisig fn aming agidrsaquengreseigeted from the

st arkEToE bt S50 Pty RR Pl ROAM Conp i iEeq mo: )

QIPOFHOY V (SEQ ID INeh:26)c Q8T DS NSF (e (RS Hohiol: oS Y DdISNREV V
7 ; \

R TRREEN oR TR B T RTBRISD: SRR @
Ndk)):ISSj; OSFHSNNIW EXARRIID, N0 66¢€); QESDAITY HaG dV {BEQERMND:hown

O R P A B AR R I A B SRR SER R
NAGACTE QSYSYNNQVV (SEQ ID NO:98).

TC%%@}/ chain ogeﬁ EE&%ogy G%%nve Tc%:gégnn me \%I]a €) gene

FBO IR GG g HEBEGETANACA
sublC A (EFVEDONFART Mt EGH:

MR SR P PSRRI et e R S P A BRI ICAR T TRSERE A

seqﬁ&T The nucleic acid sequence for the DP47 (IGHV 3-23) germline gene includes,

for example, the nucleic acid sequence shown below:

GAGCTGCAGCTCTTCEAGTCTGGEGEGAGGCTTGCTACAGCCTGGEGGATCCCTGAGACTC
TCCTGTCCAGCCTCTEGATTCACCTTTAGCAGCTATGCCATGAGCTGGGTCCGCCAGGCT
CCAGGGAACGCGCTGCGAGTGGETCTCAGCTATTAGTGGTAGTGGTGGTAGCACATACTAC
GCAGACTCCETCGARGGEGCCGETTCACCATCTCCAGAGACAATTCCARGAACACGCTGTAT
CTGCAAATGAACAGCCTGAGAGCCGAGCACACGECCGTATATTACTGTGCGARAGA (SEQ
ID NO:99)

The light chain of a hulFNy antibody is derived from a Ig lambda light chain
variable region germline gene such as, for example, the IGLV6-57 or V1-22 (GenBank

Accession No. Z73673) or a nucleic acid sequence homologous to the human IGLV6-57
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CTGCAAAT GAACAGCCT GAGAGCCGAGGACACGGCCGTATATTACTGTGCGAAA
GA(SEQI DNO: 9 9 ) The light chain of a hul FNg
wanbicoeiw1i s derived froma Ig | anbda |ight chatwiB2006/001514
vari abl e regi on germine gene such as, for exanple,
the 1 ALV6-57 or VI -22 (GenBank Accession No. Z73673)
or a nucleic acid sequence honol ogous to the human
| GLV6-57germ i ne gene sequence. The nucleic acid
sequence for the I GV6-57 germine gene includes, for
exanpl e, the nucleic acid sequence shown bel ow.
AATTTTATGCTGACTCAGCCCCACTCTGT GT CGGAGT CTCCGGGGAAGACGGTA
gerﬁﬁﬁé\g&e sequence. The nucleic acid sequence for the IGLV6-57 germline gene

@ﬁg@xamp ie the nucle%%len%%ﬁATGT&AGT%TACCAG

CCOERTAGI I CECNOCACTAATIGA CCTATIGAGTATANCCARMNAACCTAT BT
CﬂTﬂ&T@CACCCGCAGCAGTGGCAGCATTGcCAGCAACTATGTGCAGTGGTACCAGCAGCGC

C‘WGGTTCTCTGGCTCC‘ATCGACAGCTCC'TCCAACTCTGCCTCCCTCACCATCTCTGGA

a@%&@@@@@@@@&@?@@ﬁ&éﬁ@%ﬁéﬁ%ﬁ%ﬁ%&é&wQ
CAFBED:| 1§9)NO. 108) In another aspect, the invention

pr0|de rmth reatin
B AR B B Pt pRUREE At rveningsr by
all@Gktinglasy@piofran timbNgredaidd disdferbg admaiidyrngta. huBG¥y antibody

to %%‘(@X}F@%}tef'k oafe}r(]agxmq%{ﬁi t | bﬁ;g{hg%?rgégeélgf) daét%;?rwt'e?qﬁ&ta’ﬂeviate a

sythpioENBsdeRicatvath 1ﬂl|nﬁméiﬂﬁﬁt’éd gueideRSudii Bitrols’ DBeBs systemic
system c | upus erythenmat gsus, coi dosi s,

IS A A AL R SRt R L

dediitiS SEOREHN YD QFELSS it RIddrdie GiRloak1Bs il subject is further
Optionally, the subject is further admnistered with a
adwuitserad Wik Asecoutaecassuch v PHiGO! fifipirq (9q21 iti-yfpkine or anti-

chéﬂ&l&n%ﬁg@hﬁ 0% QloghiBtd d%/ﬁﬁ(’iﬂ?:g kit ok ﬁﬁ&fbﬂkmtlr(ﬁl 1]’, @EQQHJJZ gB-6,
cyt oki nes such as interleukin

| L
IL{1R, B.-13, [L-13, IL1[7, H3lR, (29 51L~ :;1|_111?5 ILr_ZﬁzLHL 21 {ndzlé 31r Endé?E

S c d
i S0P L Bk St chepsen sy

and/fr@;talRiDe. and fractal kine. The subject is suffering
f r 0,9 Eub_l] &t R E@é B%f%%goxt i gféﬁ}/sgnl)sg@ bWy BIBpih SR BEm iR Bl Rd

sorder;, suc an aut ol nmune di sease
d1s«>rdear$u¢ln€fSI Bnersimpley axy mst@md@lme dBRERT DESERNPROONSIdqTHE
DRAW NGS Figure 1 is a series of. representations of

the nucl eot 'ﬂg@fﬁ%@@iﬁp@i@vw TaEpRAGRAENCes for

the vari abl e t and vari abl e heavy regi ons of the
hul FNg antlbodles Nl - 0501 and ACl. 2R3P2 AG6. F&gure I
depiFeguse t e saiRslob BT Ae3TaohEE narleqside SyUpE and Emuno act

sequences for the variable light and variable heavy regions of the hulFNy antibodies NI-
0501 and AC1.2R3P2_A6. Figure 1A depicts the nucleotide sequence encoding the
variable region of the heavy chain of NI-0501, and Figure 1B represents the amino acid
sequence encoded by the nucleotide sequence shown in Figure 1A. The complementarity
determining regions (CDRs) are underlined in Figure 1B. Figure 1C depicts the nucleotide
sequence encoding the variable region of the light chain of NI-0501, and Figure 1D
represents the amino acid sequence encoded by the nucleotide sequence shown in Figure
1C. The CDRs are underlined in Figure 1D. Figure 1E depicts the nucleotide sequence
encoding the variable region of the heavy chain of AC1.2R3P2_AG, and Figure 1F
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vari abl e region of the heavy chain of N -0501, and
Figure I B represents the am no aci d sequence encoded
woyoddneonucl eot i de sequence shown in Fi gure | ApCThB2006/001514
conpl enentarity determ ning regions (CDRs) are
underlined in Figure IB. Figure 1C depicts the
nucl eoti de sequence encodi ng the variabl e regi on of
the light chain of NI-0501, and Figure ID represents
the am no acid sequence encoded by the nucleotide
sequence shown in Figure 1C. The CDRs are underlined
in Figure ID. Figure |IE depicts the nucl eotide
1ep§éasgxﬁ§ﬂ1%%nﬁﬁl§3&¢d RudnBeencadddaidl the ﬁl&g&oﬁﬂe edquéree s]litﬁ\ai\/ly Figure
chain of ACL. 2R3P2_A6, and Fi Freprese %
LB afimE DR SHaDERE TaEo B By SR BOR s e

enzﬁ)@ﬂl\@?hé %rﬁbﬁ%ﬁoﬂ & thel gt MOM@I QRQEI " lisn@d BigurE il g ue@esents

ure |1 Gdepicts the nucl|eotide sequence encodi
thetgmany mglqi sdsjuence @gqogpﬂ lyf the ﬁéclqaqtglsl fequpagesheyn m CF1gure ?8 T’ﬂg

(Hﬁgangﬁﬁpaﬁ@@mlﬁggﬁ fgure I H represents the anino acid

sequence encode the nucl eoti de sequence shown in .
F| giiigerd s aﬁh@es@@@rw@atm@l ef the pedeqtide sFayercs apgpmino acid

seq1 g‘f o?r%laée%rﬁbl% %ﬁh‘cea‘cl‘xd Qf%ne[b%(e%%&%ﬁ%ls Bf e ﬁlflIFNt? @ntibod

sequerice and am no acid Sequences or t
AQarR33| B4l F@Jte 2andbpict thabicdeotida saauensg icaiegingfthe ‘f?élable region of

theleEF a?rg téln 1 Xre%g re%l%@%? %thA}]inﬁg L84 %gqa%e@ﬁ&dga By Ehlae

uence enco e vari e regi on of
nut;lhend&&am)enodﬁshown iaRiguli2gu rTéle Z@R&iﬁpﬁ: eadsrined i@ germi2Bo Figure

2C|a (%:p}gtsgtﬁg gl?cg%%dﬁe_Eeé%%%%sen%dmrg]ﬁlhe A e?]]aglg td cﬁl ﬁﬁﬁ&%ﬁ? @naﬁh il
Fiftir@ MDGept €St Hhecinsind dgd mqud:reebm;bdedsb’sqﬂhe nccéecéude smuﬂg:etsh@vn in
vari abl on of ain, and Figure 2D
Iﬁ%@ﬁ?é gﬁ?gfﬁﬁém”ﬁpﬁ% %%%%@nce encoded by the
nucl é o153 esséﬁiblﬁff@@rsdaﬁlwﬂonsmf %e@ucleot% seqmace@msnmcid
under d in 2D.. Figure
Seﬂ‘@ﬁf;"ésf%‘h VR 1&?“[ RN g aeeglcglé a?gle DulFNy C?.n{lbo
A@P uR4BE Qe RS § Adepiftethéantladide séqlghcte @mﬂm@nhe adaiadale region
heavy regions of the huIthdﬁntlbod

4R4Pém§§
offhgore SREM ey CRe ek BRne b e RGP
m¥RbHENGudr8O 5iIRRMah Fighe reame CHRE e uﬁdﬂiihlﬁaldgluF@uﬁlB Figure
represents the am no acid sequenc encod$% e . d
3Gdenicip e aucleetids ssencsieagMlingfh ‘FY"dlﬁ‘ lg Tgon eihe @F&g a1, &
i %H ﬂeﬂ%gen'tsrlhé: b 8cid Bequbhd@¥h&d3&Co ¢l aRinGtiSotidd8equence shown in
ucl eoti de sequence encoding the variable region of

Figine 3Ci G CEMRsi e undedings UFg'SBPr epresent's the ami no

s g e g

seﬁugme@ontlnsraaa@eehghésn%vam@p hexsynegiensen shedpiffjgantibody
I&{grg%_eéjﬁf lﬁg\?g g%gl% B Ghe %[Hoﬁﬁn&%&uaﬁ@@%%ﬁ?th@ QhridEregion

arla eavy regions o
oif'tlide hddgy ahEt1n,hmnd| Yigure 4B represents the ammo acid sequence encoded by the

nucleotide sequence shown in Figure 4A. The CDRs are underlined in Figure 4B. Figure

4C depicts the nucleotide sequence encoding the variable region of the light chain, and
Figure 4D represents the amino acid sequence encoded by the nucleotide sequence shown in
Figure 4C. The CDRs are underlined in Figure 4D.

Figure 5 is a series of representations of the nucleotide sequence and amino acid
sequences for the variable light and variable heavy regions of the hulFNy antibody

AC1.4R4P2_C10. Figure SA depicts the nucleotide sequence encoding the variable region
6
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ADl. 4RAP2_C9. Figure 4A depicts the nucl eotide
sequence encodi ng the variable region of the heavy
wohaienp9and Fi gure 4B represents the am no aci @CT/1B2006/001514
sequence encoded by the nucl eoti de sequence shown in
Figure 4A. The CDRs are underlined in Figure 4B.
Fi gure 4C depicts the nucl eotide sequence encodi ng the
vari able region of the Iight chain, and Figure 4D
represents the am no acid sequence encoded by the
nucl eoti de sequence shown in Figure 4C. The CDRs are
underlined in Figure 4D. Figure 5 is a series of
of the pE8'$ ehﬁila,tainﬂ Fgued 5B Rpreseitd obind® asielcpaarwee amddedrﬁymhb

ol SEUCES | e VB R  A0, MLALE i

5C 'ﬁbﬁblt‘é %e%oﬁ@@deﬁgeﬁudnb@elﬁuﬁlhgﬂfeIvdﬁalﬁéiﬁtgfbﬂ coe themgm:hhng, drtde
vari abl e regi onof the heav

a
Figh B SSB O He LA T eIy ORI, fee shown i
FiglHCICE Of fietED R £ 41 NG SAGMPiguRe FD.gur e 5A. The CDRs are
underlined in Figure 5B. Figure 5C depicts the
nucFigeeiode a §eifs @% é@@reéﬁ%mﬂﬁ@f thy %uc\lx%?ﬂ“figmqaﬁ% grbimigp acid
sec%t@ﬁeé F9 e aRaHIB 11g§trh§id RheHblEner feeRhESENRE Bulk RS aRibolp
sequence encoded by the nucleotide sequence shown

Aqlrimféﬂ’@d% BigureTiAedepmisthe peclepide saapensg engedimg dhf wriglle region
of ﬁ_'lle %Fle[\)g cﬁrgh Sarfd 1580 68 rﬂ:&es&%@fh@%ﬁﬁ‘ﬁo@ki@s@ﬁuéﬁ@e tR8ded by r;che

e sequence and am no acid sequences for
nu«slacmda sbqendeghowa i igere i6Ab [ The RERs e Egrved BYFigHe 6B, Figure

6C|'hlé{): %ealglé B08Y seAS%lncg B%Pgmgg etvF FHAME ReRA FER lfg§1§chtaﬂle and

seque ce enco he variabl e region of
Flgulmeml epvepeth tienmimmabidieguanee eRodaidyebenmoseotifesegningg shown in

rig R R o e AR O T T Figure 6B

Fig Eigereb’ns depiicstad répnesemataine of the euei@mde soEergodimiyotabid

oo B a et PRER el Rlns STV PR Sy
Auzixrat Dd ethﬁanEm d@l&hm‘ﬂmu&tlmtﬁe g@,qugn@ @ncoﬁhg tﬁ}{)%mb]eeegion
SRR 1 EL0R, SR R L5 ARG
nudlebtiliesefiefreBswh of Fighe 7warihaldDRs ar@ﬁﬁdeﬂmdd wekipabl7B. Flgme

heay s.,of the hulF ant i
et Tt A R R S R
Flgﬁﬁé 7B B ReskRE HRMnGho £di|@setq&ézﬁéy eldda¢dhy e dudtdagide eeqéhce shown in
epresents_the an1n? aci equence encoded by the
Flﬁ{ﬁ%7%oirh‘?j@D§é&¥?éﬂ’é ’é‘?ﬂ)’%ﬁ ﬁ?gur e 7A. The CDRs are

undegdyted ol serids @S ReséBRatidris 861hE nélediRip |s§4u$ndehtﬁd amino acid
nucl eoti de sequence encodln t he varlg gu i on of

sequsacesifefrhe vaiable hghh%}ldwa@%hl% Ay Fegime skt a5y
ACChEbIBeRYeR reeiﬂ@ Q%RS s ¥ nhlEotidd G RBAJ R HRPUBO 6RiaBRA¥Hon

In Figlre 7 are underlined in Figure 7D.
of the heavy chain, and Flgure 8B represents the amino acid sequence encoded by the

nucleotide sequence shown in Figure 8A. The CDRs are underlined in Figure 8B. Figure

8C depicts the nucleotide sequence encoding the variable region of the light chain, and

Figure 8D represents the amino acid sequence encoded by the nucleotide sequence shown in
Figure 8C. The CDRs are underlined in Figure 8D.

Figure 9 is a series of representations of the nucleotide sequence and amino acid
sequences for the variable light and variable heavy regions of the hulFNy antibody
AD1.3R3P6_E1. Figure 9A depicts the nucleotide sequence encoding the variable region of
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Figure 8 is a series of representations of the

nucl eoti de sequence and am no aci d sequences for the
woanisad®1l i ght and vari abl e heavy regi ons of PbO®/1B2006/001514

hul FNg anti body ACl.2R2P2_D8. Figure 8A depicts the

nucl eoti de sequence encodi ng the variable regi on of

the heavy chain, and Figure 8B represents the am no

aci d sequence encoded by the nucl eoti de sequence shown

in Figure 8A. The CDRs are underlined in Figure 8B.

Fi gure 8C depicts the nucl eotide sequence encodi ng the

vari able region of the |ight chain, and Figure 8D
the'lRpryasent sndifigura B nepreehid tisemisnadd sqoade dndoyied byethe

nua%cgllélg g%chglgseiséﬁo i eljéf}‘ﬁ%usrg %Xyn f_[:hg EB&% gur:eletgl%gi’ligg$ ﬁelzggag% oB" §i gure

9CI PR IV HalebRitssegienthencodial eRtvatlshls REloaNE thedigtt crinnand
.acl d sequences for the variable |j hﬁ an? vari abl e ! .
FighEa iRy TPESFHHEC SR IORS HGATARRES SHPTHI08YINE R dpef oo shown in
Figuk OO ETIRACIORPAE LfddRRdnHElReIIsle sequence encoding the
vari abl e regi on ofthe heavy chain, ang Figure 9B . .
r epFeyeriOds ¢ praica pf iTBresdiAions e BnREIQHIGERF Gy A1 panine acid
sedtdfide8 Alritle 2SRl BRIGGnE RANMBId Realy BUToRs Ahe RNIENCRRSH0aY €
underlined in Fégure 9B. Figure 9C depicts the . .
ATWERBSt Frfigequ @épléﬁé]éf‘diqﬁéotl‘if‘ege@aqnf:%ﬁlc@dlp%éiedﬁm&fle region

of Eﬂ%glgé‘.égg!ﬁnfzﬁﬁiﬁgur@% Fep L s BP 2GRN LRI Rt ¥rcadEdN the

aci ( uence encoded Dy the nucl eotide sequence shown
nuplpotidegequen@chohin KipRs 18Ae Thn §BNs arrerpdpring gdigro)B. Figure
106 BBEE thhubRofeSEhdehiSe %‘Icoﬁiﬁ%ﬁﬁsz@ﬁgt 10138 oPihe i3t chain, and
nuct eot1 de sequence and am no acid sequences for the
Figae i GDteprdsénghthe amthoagidi ssieachenmogedradhorpslegtids ssgudnge sgwn
. g. anti elscly - R QA depicts the
1“%5%F%%??§ée§%%ﬁé%ce(gﬁgggfﬁ%gyﬁgoéariable regi on of '
t he Fippav ic hadries ofuregreemgations 010Be neyhosidesaquerch endaring acid

i d ! c.0d t I '
Al T
ATHi gR3®s BOTFidepild Asiepioe themickotildeqsmgeenoding Heodiisige region

the variable regio f the li.ght .chai nd

R e et
nubld6lidati@deceshaut ICEgsRAWA. iThe EiDRsraee ddS1inddia RipRs 1 BB .eFigure

nderlined in.Figure 10D. Figure .l 1 is a_.seri of
i alsPlesa eleOie SRaReoRidredl Gi Ler bR oL s C: and
Fi?ﬁé 115 epuRBaEHe hind 4eal sghidnabboliddytthametlosidd sdghence shown
. heavy regions of the hul EN g antiBody AD1. 3R3P6_F9.
in Eigyeg B The ddPisars vadeEngg & BgtieddPsequence encodi ng

t he pyakd Bk @ séRgiopRepRisedtitfonb 8AMY nEhé@tide seyiehcEiagdiiind bBd

represents the am no aci.d_sequence eng¢oded t he
seqrapesdey e vaehisdishbandiatipble hedmy ggpams o} e %ﬁﬁg‘% @PE0dr o

ABDARID) 0ed piddrd1 QUAGickd Be nbd183Hd8 sdihbncd @RE dellry; théWariable region
nucl eot’i de sequence encodi ng the vari abl e region of
oftthpsheppyyytheing ﬁgﬁqlﬁgurgﬁaB represents the amino acid sequence encoded by the

nucleotide sequence shown in Figure 12A. The CDRs are underlined in Figure 12B. Figure

12C depicts the nucleotide sequence encoding the variable region of the light chain, and
Figure 12D represents the amino acid sequence encoded by the nucleotide sequence shown
in Figure 12C. The CDRs are underlined in Figure 12D.

Figure 13 is a series of representations of the nucleotide sequence and amino acid
sequences for the variable light and variable heavy regions of the hulFNy antibody

AD1.1R3P3_G9. Figure 13A depicts the nucleotide sequence encoding the variable region
8
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Figure 11D represents the am no acid sequence encoded
by the nucl eoti de sequence shown in Figure 11C. The
weDRRs/1@as®iunderlined in Figure 1ID. Figure 12 PETAB2006/001514
series of representations of the nucl eotide sequence
and am no acid sequences for the variable Iight and
vari abl e heavy regions of the hul FN g anti body
ADl. 4R4P2_G7. Figure 12A depicts the nucleotide
sequence encodi ng the variable region of the heavy
chain, and Figure 12B represents the am no acid
sequence encoded by the nucl eotide sequence shown in
of t'l_ib QeS A andFeutdRB RpRsdnbiae hlhﬁﬁdcidmecﬁlegw cacd@Bby the

Fi guré 12C depicts_the nucl eo ce, .encodi
nuglpsidg aq»quameéh?\@g}n&ﬁ%? L ThY éﬁgs &¥edi ef D %?%‘Eﬁ g-‘%lz%gure

13€ 991{19@ At RicleDEdc AN RAcAGE SHiSEGY @mm@g@ﬂ Gﬂthb Mglﬁth;ﬁam, and
nucl eot1 de sequence shown in Figure 12C.

Figuned &40 iepeederitythe p]@mogc@gmuemegqglpgief@ylt}ge %lclgg?qeesgq\ﬁme ﬁlown

mlglg{?lr 68Nl o8 o uddbSinbdiGl Balt dgpsequence and am no
d sequences for the variable |i ght and varlable

he aFgguree@li ionseriss of teprepratatingofdhe p denggguepRg gt aagino acid
se(%uﬁg es %or]t a%%{’?le(l" it 36 :E&ﬁ?éhlfegw A8i0A S RO GEFRD Qﬁ’tﬂjoﬁg

varla € regfono eavy Chain, and Fiqure 13B
Amlemmms Figereammﬁgpmsutbb m@lya@dﬂ:@q@eméw@edw hetyatiable region

eot i.de Seau enc [ I,
of Hﬁ%}g?\fy cﬁ%ﬁl RS ?ﬁéﬁ E‘a%‘ggelhpthg a&%%&%ﬁlelﬁ?fem Wlthe
nuElllthﬁcE&bdptéﬁcesﬁqm ncBigendodi fTQe ChRsvzg indbilined ndiighe &$B. Figure
and Fi gur.e 0
kB B R A P
Figute F410 Wpeestdtthe Ehﬁnc@@ﬁ&e@ﬂ@cﬂﬂ@edéd nyete nwlel@hgwregqu@shown
gur e IS serie ations of the
lnﬁu@ﬁé%F%4Q1§838§ﬁ%8m§ﬁ 3Hfﬁ§ua§? sequences for the
var irphhe14 isgfgtrap‘hrddpmafg tabinkitisanof IR gindnsedoépartaegene
AT O P S B B GBI g MG B e Bt np Mo
inded RedMY: gehain, do@dﬂd’e Elh(ﬁlblt’ fshidB Foepichset ﬂomd'mlrlam no
aci d sequence encode tgﬁ ﬂ&@leOt% se uengetsho AT
COnEIETRUPAZ 14R6S, PHid g T BT s PguPE MEAE
ab%gegwcﬁ cl%ﬂ@n%@(d@io%ndﬂ%cd&h@&hﬁﬁbﬂ tHemsevaRbe sendadlabiy 3

variabl e region of the light chain, and Figure 14D
belepr esents the ami no acid sequence encoded by the

nuc lf@?}ré dg f%ﬁélé‘ ? ns %resa.l”t@ﬂ@b diTyrdph Bctikg Ghe iTIBIHCRBSFavye
underTined in Figure D Figure 15 is_a

indieqsil MHG glasHid exmpﬁswmon arelaspmp ERlf 1}8%@6‘%"0‘3*%@?}& Puifiegdwly
hu%)l(a FERY {nﬂ{&dé& Hﬁ\ﬁ/hllﬁgﬁc'e@ k\/ﬁ%@"ﬂcexéfé@{or?&{ Fh@6ica UANCEY tRfes (

v extracts ted - induced reporter
) zgxelrthe inpuss adodemae fRfidank 16GE hi- bhfe depjetegach scFv cl one

var l,ous ripa%nlts he a7ta!r<?£]§ He€oflgra Oélngé 1c@1gjﬂ7le lnglb% ARMENy-induced
0.01 YR g 55 sh fe col ums
MHC class II expressmn on melanoma cells using SCFV extracts that were reformatted onto

a fully human IgG backbone. Purified fully IgG mAbs inhibited IFNy-induced MHC II
expression on melanoma cells. Fully IgG clones (-x-), the mouse anti-human IFNy mADb
16C3 (- A-), and the R&D Systems, Inc. (Minneapolis, MN) mouse anti-human IFNy
MAB285 (-e-) are depicted.

Figure 18 is a graph depicting the affinity of the NI-0501 hulFNy antibody for

human [FNy.
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above each cl one nane (descendi ng concentration from
left to right, see also Table 3 below). Figure 16,
woanwl1991h112 are a series of graphs depicting PO®1B2006/001514

i nhibition of IFNg- induced WHC class Il expression on
mel anoma cell's using scFv extracts. Purified fully
human scFv i nhi bited | FNg-i nduced MVHC ||l expression on

nmel anoma cells. scFv clones ( ) and the nouse
anti-human 1FNg ni Ab 16C3 (-) are depicted. Figure 17,
Panels 1-7 are a series of graphs depicting the

i nhibition of |FNg-induced MHC class Il expression on
el pigewE 9ded baphsomprmg Fie aetitityadtastiiodaes pywineed by the A6 and

NI{OS& O{? tgé"e % q%heﬁx? %ﬁuMa%@&te@gG 8‘ &ﬁwgn e“bag)lymu{alce%q%”)
cloB¥Pr essi on on nelanona cells. Fully 1gG clones (- %)

t he_nouse anti - ENg i.nAb

RADF By et LR SerR T Peor WPl e FRe R -
hmkg@ngwszss (--) are depicted. Figure 18 is a graph

depicting the affinity of the N -0501 .h

for Fugmﬁmﬁﬂ@ arers SftipeolEgrnhs depigging Hie 6#%1'}{9 %Nﬁﬂg? (B
an%‘dﬂ/Wﬂ%e&ﬁnbﬂﬁht M'fﬁﬁnﬁfr{'&i&'ﬁﬁgxe@y the A6 and N| - 0501

(also referred to herein as ' k- nut at e

ger Fighree2 ipp craph drpipHRSARCPIRD 05 ﬂl& ﬂ\gﬁ’égl hdf BW P%tﬂ?éy % a
nel%a‘?ig thg %@Hé tciaQQHtugl%ﬁﬁﬁﬁdnvmé%e@ﬁy bfife Mrn&l@g%lshplsz ‘Ng

ant | on natlv ures 21A-21F are
ser Fggreo?ﬁ igp apinh d@ﬁ@ﬁﬁﬂtﬁtﬂlﬁ@ﬂﬁﬁ of the h\gﬂé@l By FNp entlgody @D@OCK
mﬁﬁhﬁh&aﬁiﬂt 99&{1&4%& f v&}ﬁ,@@maﬂant | FNg from various

ecl es ure a graph depicting the ability of
the NI -0501 hul FNg antlbody to neutralize the MHC
class 11 upregul at PEFATRERARESGRIEAON e cynonol gus

I FNg. Figure 23 is a graph depicting the ability of
t he ThY pR&QL iR bhtiNGDréides ELQEMthn A 6K ot hﬂtﬂjoﬂdabl g@dific against

| P-10 productlon in whol e bl ogd. DET
inrferop EEBEA TN GG THDB G S T By KRGl TeEPb BTG HAT
anfbddidodi es specific against interferon gama (1 FNg)
The anti bodi es are coIIectlveH%Nreferred to herein is

hul e heliNy isaidhasies amem ©r ranmmgy BT apesgnists o phibifogy that
&P east Jib@isbyiag Qv S BNy BbIBE EAStidif&tof [FNy include, for

example, binding the IFNy receptor (IFNy-R), modulating, e.g., reducing or inhibiting,
major histocompatibility complex (MHC) class II expression on a cell surface, and
modulating, e.g., reducing or inhibiting, cell proliferation. For example, the hulFNy
antibodies completely or partially inhibit IFNy activity by partially or completely blocking
the binding of IFNy and the IFNy receptor (IFNy-R). The IFNy antibodies are considered to
completely inhibit IFNy activity when the level of IFNy activity in the presence of the
hulFNy antibody is decreased by at least 95%, e.g., by 96%, 97%, 98%, 99% or 100% as
compared to the level of IFNy activity in the absence of binding with a hulFNy antibody
described herein. The IFNy antibodies are considered to partially inhibit IFNy activity
when the level of IFNy activity in the presence of the hulFNy antibody is decreased by less
than 95%, e.g., 10%, 20%, 25%, 30%, 40%, 50%, 60%, 75%, 80%, 85% or 90% as
compared to the level of IFNy activity in the absence of binding with a hulFNy antibody

described herein.
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nodul ate at | east one biological activity of |FNg.
Bi ol ogi cal activities of IFNg include, for exanple,
woizomiogiot he 1 FNg receptor (I FNg-R), nodul ati ngCTEB®06/001514
reduci ng or inhibiting, major histoconpatibility
complex (MHC) class Il expression on a cell surface,
and nodul ating, e.g., reducing or inhibiting, cel
proliferation. For exanple, the hul FNg anti bodi es
conpletely or partially inhibit IFNg activity by
partially or conpletely blocking the binding of |IFNg
and the IFNg receptor (IFNg-R). The I FNg anti bodies
ar e Adgiitneldy, e IméFhi'pwpibedied; yf therinivéition fhiNgt @0k LiMddcyd MHEC

cl#@ ?[%Kéggm 5119 see & gg ;Egczgry%l\ésl %%}l .‘B ﬁ’]eeg@?brlgé%n Clg[Flg]; altltﬁf;dies

exOBG gr@?é}z’dhaﬁ 8%/0 19m%mn of m%-ﬁaudéﬁ IMIM eﬁsst () eiﬂg@ssioﬁ\i@{he @fiman
a hul FNg

oSS gt e £ BB 3 L
and:lbmhesdae{hlbﬂ gteatep eiah iSadd 1Mh1bﬂfﬂh bF IENYFNGLc8E MH?@ EMssVﬁ‘ @)g)rés.@l%n in
aCt|V|t i.n_the presence of

fhe eglé%af)l {1%3 8 Gpnesaiil oByn fhegange RER 085 0M to 0@44 nM@%g ata
coﬂ%ﬁratﬂﬁ%fOEﬂQ’mNE}@%ﬁSW@r(ﬁ@%nM5% 80% 85% or 90% as

co r o the level of IFNg activity in the absence
of n‘g&ﬁg}d]ﬁ TRtbpdies mAdeiyy HTIBe yespRISe i dwdiject, e.g., in a human

subjeste PrefAaisty tthOmnak N ?’ antithRicl eroEMaﬂ aft QH%J?\QQ in‘?rfhlugg regﬂ'(])ﬁse ina

nveg@gon I.nhi bi t -induced
su e Bistesrble dhg }§1Hf ﬂé@m@o@les m@@gzﬁp theselulanmt c8lj-mediated
1mﬂi’1ﬁf3 sy, alsh MBopM A, lg-t@@tok pd] g—;% gé ?}%—S@)JSF greater

t han 50% i nhi biti on of -in ass ||
ex presSPRBRIe Hhe thH@N“{mﬁhOdml dssroived bestih niddnleteMe 67 re@ucd, irhibit

or GRRER AN Ealb Qe @ Th AlndagARE 11119111121 r@%%; ea)f()s%%n{féxg gezfape% Thi-

anti bodi es exhibit greater t
mqdigsl ipvme éqapcmsp:as:qustgd withexr putemmmm ofr inftalenalle$ disBrder such

as, Cf%} éxah'gﬁ:eCl%ﬁm@ d?s%k%e{ys{eﬁxt lh 5 r??hel a?osr an el 8g%2§2mﬁ) 051s oM

a co
ﬂl@m@%d iiﬂ*hr@lls \@S@Ms ralkdpicTirembtitisFaid gecamdalrjapxdglesmmdwﬂupree

li (0] k¢
Ry L ERe Mot Salth Eiy SililiPelomaurae et o
thqame@d@p.tf Yy elevamsrhheel €Thb nﬁekmes(s)asmhl bj HC2,. LMD T®IF-alpha (TNFa)
an hfﬁye naabéux ect as Prrﬁuzllrg (?tgg {]ev?h?g ﬁjg? g%lgrgat?céqtog gn K #8igSt not
suﬁ@*m'giﬂonrt ztheeaesr orﬁidoa‘damsbgaihﬁd Wgtﬁ?ﬁ ﬁk@geraﬁﬁ rfél@ l)l(lﬁfﬁﬁh@response
ul pDodl es descri be erel n nodul ate

oo ) e P BiE Taroopct dncaiieraied ggrie-abe vl ofa Thi
cytohmel pﬂ)ﬂﬁﬂlon IimipdSﬂe Iisﬁﬁiﬁﬁlﬁ&@,, e. & UShmé@surdly &Y @Q&gﬁn@é &8 1evel of

Sec‘lf%l(ge |a ted .i mmu T Aes ponse associated wth
AUL ORI UEPE PREH S GRSy 28%or der such as, for

examp RiFIG Shtiboiedi OISR he Y ShEaM14ts! Félés lﬁ{lyﬁi '?@d!ﬁé B5Mevent,
la%;gv ]a,S| s, sarcoidosis, rheumatoid
clagAN{sPing foen B apntwpeasichat iVrsndirad sle&s@mfahlyg These hulFNy
antfiodBk RS&hINE, 4] thhiBltEprevent or reduce a Thl-mediated response and

consequently decrease IFNy-induced switching.

.L

The hulFNy antibodies of the invention were produced by immunizing an animal
with IFNy, such as, for example, murine or human IFNy (see e. g., Genbank Accession No.
X13274) or an immunogenic fragment, derivative or variant thereof. Alternatively, the
animal is immunized with cells transfected with a vector containing a nucleic acid molecule

encoding IFNy, such that IFNy is expressed and associated with the surface of the
11



sclerosis. As used herein, the term "exaggerated" Thl

-medi ated i mmune response refers to the presence of an
wolewsamed1| evel of Thl cytokine(s), such as | Le21/1B1008001514

TNF-al pha (TNFa) and IFNg, in a subject as conpared to

the |l evel of Thl cytokine production in a subject not

suffering froma di sease or di sorder associated with

an exaggerated Thl imune response. To classify a Thi

-nmedi ated i nmune response as an exaggerat ed response,

the level of a Thl cytokine production response is

eval uated, e.g., by neasuring and anal yzing the |evel
trafeSBC sk LRI aR
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amﬂﬁnﬁ?lﬁeﬁ“w? resi dgermpack
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sequanee: sThe N s@mO1 an
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t e geminizene
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ASEaHeNse SNewhs ! N PERadah Vi Jeveand

At RS harn

varli abl e (SEQ ID NO:3) {SEQ ID HO:4) {SEQ ID HO:29)
ADIRIFZ_Dé SYANS AISGIGGATTYADAVEG DGIMALGWLES
(SEQ ID HO:3y (3EQ ID MOC:4) (SEQ ID NO:29)
ADLIR3P2_ GO SYLMS ATSGSGGSTYTADSVEG DFUVITSGHDY
{SEQ ID NO:3) (SEQ ID MO:4) (SEQ ID HD:89)
ACLIRIFT D3  SNAMS TLTGSGGTAYYLDSVEG GTELVGGGLDN
{SEQ ID {(SEQ ID NO:44) {SEQ ID NO:45)
NO: 43}
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region (SEQ ID NGO 7) encoded by the nucleic acid

sequence shown in SEQ ID NO 6 (Figures 1A-1D).
weanosaoai ds enconpassi ng the conpl enmentarity PCT/IB2006/001514

The

determ ning regions (CDR) as defined by Chothia et al.

and E. A. Kabat et al.
(See Chot hi a,

| D.

Kabat, EA,

i mmunol ogi cal
of Health and Human Servi ces,
Ofice (1991)).

et al,

i nterest, Fi

C, et al,

fth Edition, US

are underline in Figures IB and
Nat ure 342:877-883 (1989);
Sequences of Protein of

Depar t ment

US Governnment Printing
The heavy chain CDRs of the A6

Talﬂlo 'ﬁ uBA%e ﬁ%h‘leanflﬁ’ddyQYMn@chWzﬁﬁ%utra%\i@\m\h( SEQ ID
Al SGSCGSTYYADS SEQ 1D NO 4)

t.hao

L EPHY

\FDP @@E@ﬂ]D NO
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antl oy(
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cisiy Ip No:40)

AHACBRS? 8¢

al .

EREoRPasSStNYg:

de
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artty deternim
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eel‘%I hi a P18

APt aREp1aky N
Sequences o

SE'Kr:Dt[BI 1o:ah

BTEEE@%B#E%W&W 8

i m

B3 ( 198MRrsKabat
nurmzlqagbcm zispt ¢

, Efsvmepyak,
br @3RG IF fididre)

IUI [I ot

¥ eFAnen

CDRs of the

T

Il
|

b

Hp o

| IR
Homer

o b

FATAY
1,

equenr‘eq"

& e

SsDIANEPS BEQ
DGSSGNY

and

ﬁﬁfﬁéﬁ%@gm
107); and (
antirodyo (a
heavy chai n

| ERN@sBLvAISGS
GHVPEMFDP (SE® | D) Ngs

CESTRARBWSG ( SE
Iﬁ:) IoTive 1) ght

Q | DohiCE#Y ;
{shaiin ChRS)

e,

r.o.é% see

106) 25,(%

i

| mmcﬁxemr*edqt 0
vare abl Bo r:a'egi 0

her emmamﬂ B4")
N (BEQIPDINGE! 12

i n_stfndlesuav
) :emd@em@yn

gﬁl’éha

6"6* *’j%’%{“ g

34[0) e 1D

on

o e |

| on

dsabq%’??[ﬂ%

(BEQ LD NO:i4g)

(SEQ ID HO:l7l

bv the nucle & seqiien

AThi Gearesy 18A: 2@‘ﬁsc}sfhm*anm no|aci dmmmmpasm ngsm'gmqvv
(SEQ ID NO:97) [GEQ ID WO:17) (SEQ ID NQ:328)

ADIR2IFI_Dé TGIIGEIASHYVQ EDNQFRFES DS VDESNQEV
{SEQ ID NO:55) [SEQ ID HO:17) (SEQ ID NO:S6)

AD1IR3P3_G9 | TRSSGRIASNYVQ EDMRRPS QSFDSTHNLV W
[SEQ ID NO:ln) {SEQ ID MO:o (SEQ ID HO:9z2)

&4C1.IR3PT D3 | TGRCOSIATNYV(Q EDNMQRFS Q8YDSDNHHY ¥

[SEQ ID NC;d2)

An exemplary hulFNy monoclonal antibody is the NI-0501 antibody described
herein. The NI-0501 antibody is a back-mutated version of the AC1.2R3.P2_A6 antibody.

As used herein, the term “back-mutated” refers to mutating a nucleotide or amino acid

residue back to the nucleotide or residue found at the corresponding location in the germline

sequence. The NI-0501 antibody includes a heavy chain variable region (SEQ ID NO:2)
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CDR as defined by Chothia et al. 1989, E. A Kabat et

al ., 1991 are underlined in Figures 2B and 2D. The
wbOeaansyioghai n CDRs of the B4 anti body have the PofriiBwosrgn1514

sequences: SYAMS(SEQ I D NO 3); Al SGSGGSTYYADSVKG ( SEQ

| D NO 4); and DHSSGWVI SGVWDV (SEQ ID NGO 13). The

light chain CDRs of the B4 anti body have the foll ow ng

sequences: TRSSGSI ASNYVQ (SEQ I D NO 16); EDNQRPS ( SEQ

ID NO 17); and QSNDSDNVWV (SEQ ID NG 18). The

AD1. 4R4AP1_B9 anti body (also referred to herein as

"B9") includes a heavy chain variable region (SEQ ID

eiQIA0)y tennottidachy/setianca Helwei it SBEQIID 9O YSRCETEH @wnn izaﬁhame

ght chain vari ahl e region
re BB 0 NG QiR HElo oo e Seeadn SEOIROWTS
(FigurSHQ-1D). NO: 22 (Fi gures 3A-3D). The amino acids

enc assi %ﬁ%he CDR as defined by Chothia et al.
1989 e@mano Jeids cpcqmpasying the geomplgentarify deteremeitpgions (CDR) as

déﬁngm;eSh&ﬁaaﬂﬂ AE. Aheathesnsy aﬁélﬁideﬂﬁ}%ﬁm%ﬁleé bﬁaﬁi?m ). (See
antl bod&zhave the foll ow n%Esequences

1@) Smﬂﬁ{ﬁﬁs&g@él% drqbey, Réy ghal., §¢mlences of P10te1n of
1n@hu-|fM m%@ft @&E@idxﬁbd\'@s%ﬁpm{&ﬁ of HQMh ﬁﬁ%tﬂnaﬁ%@es US

the B9 antib ave |'owt ng_sequences:
Sfise

Goyrguesaf Vaning® fise( 9P D) l\@l%l)eaVBDEb@(y'@BR@ sEifE KD aNdha5 have the

foBBH g&@@%&%ﬂé S TR
Oantlln ody [sor e?ﬂ%gﬂ%@%é@%@@ﬁ% ?LG%IE% 3
NRghapd EESH W EVPEBYEDY 6§iQ D NSEQ (The M@nzaam@mme‘ah
rfBENMG B Gol ke
T B R e S TP RS PR E Ry
(Sﬁﬂémﬁéla@d QSY@@%RIWM @%m\NO W).SEQ I D NG 30
( F| h
(1 o 0 R 9, 00,85 S RUBART 0 515 ey
(“&é’gﬁemléedﬂmd@nl Th@d6 |anltllﬁ>|dg inrcesledBhaang citih varhaelehegy (SEQ ID
t | bod have
N o P Ry P BB Ry Rl i
vat@:)lhl@gﬂaﬁ (SEQAD DENAS) LS bﬁE@ ﬁlluaeii‘sl@c}]ﬂ%%qlieiﬂ%ﬁshbwg it SEQ ID
C9ant| ave the foll owm ng
Négg{lj Q?n%L Tes, 1]1?.1_\% % %111%5%@ th g ﬁ?mpl%ﬂlf% d(btgg@nmg
reglﬁhsl‘dODZG)as defindd @@B&ﬁigdl.éi\él( fﬁﬂl DIk a3 é?j alt;fF@ ﬁnderlme in Figures 1F
0 so rererre O nerein
o Phafigaen 4t nisiey 6T R SnPET Bt iy lotEvepees of
PrN@n&ﬁ)mﬁﬁﬁ‘(Qd@éhl h}terbsh EFifth GRS, [@@D%éﬁ%@&ﬁ%aﬁﬂ QUL an
S (gﬁd?go ndalg@t chain variabl e region ( SEQ
PR3P vanpgtdantye PHiee L1 i dhe by shaju of Hisvkp
antiBodSBRVd B moar?ng(s%q@ﬁe&s sAVERBEQTIENBM)N0 aci ds
a
AI%GSGE% R AI98VKG (SEQ ID NO:4); and DGSSGWYVPHWFDP (SEQ ID NO:5).
The light chain CDRs of the A6 antibody have the following sequences:
TRSSGSIVSNYVQ (SEQ ID NO:106); EDNRRPS (SEQ ID NO:107); and
QSYDGSNRWM (SEQ ID NO:10).

The AC1.2R3P2_B4 antibody (also referred to herein as “B4”) includes a heavy
chain variable region (SEQ ID NO:12) encoded by the nucleic acid sequence shown in SEQ
ID NO:11, and a light chain variable region (SEQ ID NO:15) encoded by the nucleic acid
sequence shown in SEQ ID NO:14 (Figures 2A-2D). The amino acids encompassing the
CDR as defined by Chothia et al. 1989, E.A. Kabat et al., 1991 are underlined in Figures 2B
and 2D. The heavy chain CDRs of the B4 antibody have the following sequences; SYAMS
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CDR as defined by Chothia et al. 1989, E. A Kabat et

al ., 1991 are underlined in Figures 5B and 5D. The
woeaosyrogidai n CDRs of the O O anti body have t heprCT/1B2006/001514

foll ow ng sequences: SYAMS (SEQ I D NO 3);

Al SGSGGSTYYADSVKG (SEQ I D NO 4); and DGSSGWVPHWF DP

(SEQ ID NO5). The light chain CDRs of the OO

anti body havethe foll ow ng sequences: TRSSGII ASNYVQ

(SEQ ID NO 39); EDNQRPS (SEQ ID NO 17); and

QSYDNSNHW/ ( SEQ I D NO. 40) . The ACl1. 2R3P7JD3 anti body

(also referred to herein as "D3") includes a heavy

(SEziﬂm NO/SE AM%GMHD@SE@ (SBOND H¥D)4) enddeesS GY YHEGMDV

T B RS BT B R e SR Qe S F e g
TR‘SB@SM‘?VQ (SEQUDIRTUEN) EONK RS SEQ IBEQ! 10); Max @SNDSDNVV

]gures 6A-6D). The am no aci ds enconpassi ng the CDR
aQ:Had by Chothla et al. 1989, E.A Kabat et al.

199%@!&91 MRQFI |E9rh%€lbd>dy (Eisg %f@&dﬁ@h@@ﬂ 6 EBOT e IiuRax Yieavy
chai n CDRs antib ‘i/l have the foll ow n

ch@@w@f@@é@glO@WR @@@@ EPaqde iy he Puctesegis ApREsEVRRy ™ in SEQ

|e € 1 1C acl
oA

seqslenpsr@he\es in S@@S@A@W‘B&%@E@Pb Neeaagyo aCEBN{RP@a(S
A Dbl PR B  A Tiot  r
and BB Yhé helvy disn @Dﬁe aﬁghe Faanfbedyrhiazbibe follsgiieghseqsmEees BY AMS

. %ET\%G@WWFDY
T it St D A N T G RS SS
(SEQIDMI(®4Z)). dive digitathibip GDRs oftiled 1%9 antipoilyohaye @@éﬁﬂ@”@ﬁ Sty ences:
0

TR g e Rd T R EAR BBg TeAST kPR B g sy
(SEQ3D NE26). Kabat et al ., 1991 are underlined in

Fi gures. 7B ch %‘DR‘g «

ant i 83}’%‘%&?@ 9%%&‘ %P(%IOCVI A gélfgréecgtg nesy @%\I\)én‘?%%%a hgpvy
chN@vaiabld e Do XRR] MY AINBIGn ¢ dle by EheN@:léi): acidrsdquence shown in SEQ

29 cha

AL 550 L1028 TR SR Sl
se %@bﬁgg WYY (SEQ: %@(ﬂ@r%‘)A -4 BINOQRPRi6 SRl eEicNQ)asSﬁig the

an
CiaRes Bty PArGe Gl T PO Rabiihiad Misge R e e Begres 4B
anh @f@v YrHe :B@év@ cHah C@ﬂsfbf E&%@ﬂﬁl@&@@a&&gﬁ(ﬂ)ﬁ&)m@ geacieds: IS AMS

he nucleic acid uence snown 1n
(SERGRN GRS CRPUSBS AIS8y Bit (DERA S RO ahEa 5
(S qubgjs CT}QQigHt c‘iﬁﬂl‘@[ﬁﬁ?oﬁtﬁ@w ahﬁbo@ﬁﬁhde%d\i@lﬁ@mg sequences:
ures % he am no aci ds encompassi %D

TRSGGSIGSYYVQ (SEQ ID NO:32); DDKKRPS (SEQ ID NO:33); and QS SNNLVV
(SEQ ID NO:34).

The AC1.4R4P2_C10 antibody (also referred to herein as “C10”) includes a heavy
chain variable region (SEQ ID NO:36) encoded by the nucleic acid sequence shown in SEQ
ID NO:35, and a light chain variable region (SEQ ID NO:38) encoded by the nucleic acid
sequence shown in SEQ ID NO:37 (Figures 5A-5D). The amino acids encompassing the
CDR as defined by Chothia et al. 1989, E.A. Kabat et al., 1991 are underlined in Figures 5B
and 5D. The heavy chain CDRs of the C10 antibody have the following sequences:
SYAMS (SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID NO:4); and
DGSSGWYVPHWEF DP (SEQ ID NO:5). The light chain CDRs of the C10 antibody have
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CDR as defined by Chothia et al. 1989, E. A Kabat et
al ., 1991 are underlined in Figures 8B and 8D. The
woeaeaosytogai n CDRs of the anti body have the PairliBawoérgn1514

sequences: SYAMS (SEQ I D NGO 3); Al SGSGGSTYYADSVKG ( SEQ

I D NO 4); and DGSSGWVPHW DP (SEQ I D NO 5). The |ight
chain CDRs of the D8 anti body have the foll ow ng
sequences: TRSSGSr VSNYVQ (SEQ I D NO 8); EDNQRPS ( SEQ

ID NO 17); and QSYDSNNFW/ (SEQ I D NO 61). The
AD1. 3R3P6J31 anti body (also referred to herein as

"El") includes a heavy chain variable region (SEQ ID

the¥6l Emhg 6 o glg&ﬁl lb%ssmltmsww@'t]@s_mm_@eﬁ?@mq_m) Qﬁ(EéIEg)
an hai n variable region
NQ: U%\I@db%% @H@B@W%‘E‘b ﬁﬁ%é@ei c acid sequence shown
in SRR ZN@)?; 5)1 ﬂtl@Mﬂ&lS@P@f&@d to 'themam“DB”)aﬁdldEs a heavy

encon%a55|n hia e

chajgggiable rAngé‘if@ II%NOazfz) en%)ggibsé}hg Uﬁwﬁhalé afid ﬁeeqﬂle?ci,? shown in SEQ

D 'ﬁ(glﬁ!L &ad 9 %gﬁ%a%@arﬂﬁ@re@%‘(%@ B IND LR cefed b enellucleic acid
yody have | ow ng se uences SYAMS (SEQ I.D
sequen@)showp g(mmgg(ﬂ@rqs a,yfx)mo afigs encompassing the

CD‘T?&SQ% Qgﬁﬁﬁ el B, N6 K-zﬁ;h% e{ zﬂg b9 1ch@iie@RRs ifigures 6B

have the foll ow ng %uences

and PBSTHe V@NYV@I(I gmswbtlﬁ@?ggnnbmpgle ngQ(m@Sqq@ngg% SNAMS
(Sb?@%%?@é i eg;§ %%‘EG (EEQ PRo IR R ErEvEERAtN

'so te ereln as i ncl udes a_heavy
(SEQADMNQ-45). éﬂieéghta@aerQBE@th@N@ﬁS@)iy bw@dbee@ﬂb‘ymg liequences:

TR S RS R s SRR TR e 0o by
QYIRS DINHIEBINC (SHE H)N@qﬁwénce shown in SEQ I D NO 70

F i ; i

(LS SR el AL MBS gt e
chéih varidfOikchh&SEQ dB NO: Els)cblr:mcvdeﬂ:bg meemcm'@?cdrsdqtrp?@@ sh?FWg n ?EQ
oSG e el el s R DA LG sl e
seJllfénf:\Qh@);vn m BEQVMEEEH@II@:{ BEQD). th@rﬁlﬁﬁ) acﬂ'd’mlcbmgéthg the

CRR qudriined by ey AAROHE SRR Rl 951 2 Pl iy Eigges 78

anll I3]j\|@h%)hea 2RSS Tof KB/ ar(tBER hve hka fiSBbwmgbce;uences SYAMS

AD1. 3R3P6 ant i bod é ﬁg
CF AR S0 AR el
N0 62993 Oﬁﬁ‘edhéwcﬁahﬁcm@ bfeth€ D8 Ghlb (9 GureNB et loamy sequences:
%@A 74, and a ﬁht chai_n Va“ﬁ?\i@ be%@gn ( SEQ
T(f@? PRIV VR 6D D W P HeERNEREPESHR N shown
D SERERNIEY/ I Rbgwgs.es 11A-1 ID). The amino acids
Qenconpas,5| ny Z% )

The ACI 2R2P2 D8 antibody (also referred to herein as “D8”) includes a heavy
chain variable region (SEQ ID NO:58) encoded by the nucleic acid sequence shown in SEQ
ID NO:57, and a light chain variable region (SEQ ID NO:60) encoded by the nucleic acid
sequence shown in SEQ ID NO:59 (Figures 8A-8D). The amino acids encompassing the
CDR as defined by Chothia et al. 1989, E.A. Kabat et al., 1991 are underlined in Figures 8B
and 8D. The heavy chain CDRs of the D8 antibody have the following sequences: SYAMS
(SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID NO:4); and DGSSGWY VPHWEF DP
(SEQ ID NO:5). The light chain CDRs of the D8 antibody have the following sequences:
TRSSGSIVSNYVQ (SEQ ID NO:8); EDNQRPS (SEQ ID NO:17); and QSYDSNNFWYV
(SEQ ID NO:61).
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CDR as defined by Chothia et al. 1989, E. A Kabat et

al., 1991 are underlined in Figures 11B and 11 D. The
woeaeosyrogai n CDRs of the F9 anti body have the PoftiiBwosgn1514

sequences: SYAMS (SEQ I D NGO 3); Al SGSGGSTYYADSVKG ( SEQ

I D NO 4); and GGNYGDYFDYFDY (SEQ I D NO 76). The 1i ght

chain CDRs of the F9 anti body have the foll ow ng

sequences: TRSSGSI ASNYVQ (SEQ I D NO 16); EDNQRPS ( SEQ

ID NO 17); and QSYEGF (SEQ ID NO 79). The

AD1.4R4P2_G7 anti body (also referred to herein as

"Gr") includes a heavy chain variable region (SEQ ID

NO 8the Ae:mr:mldms By ahtiigdp (&éo&bférra@tdileﬁeﬁl?] BETRIC) HBRWE ol Rav
e region

ht chain varia
q@ﬁ*?bwoﬁ Eﬁﬁlﬂé%ﬁhwe 4 by 1@1@@&@%@%@%@% in SEQ
I]:SEQ GZDaﬂtQ Bzht 61'1%1119 Uz[r%lel@g%ﬂ-(%@b IDTlh@ @Wbl%dé’eﬂ%ydtﬁe nucleic acid
enconpassi.n ia et al

seqEge Sewa m EQJP 18@ Gé|(Flg&f99&A§Pé %h‘aemnpﬁeés PREOmpRAging $he

CDHRBs askhed 3PCnihe: faay f
havé t hlee f (EJI)IC 1OW}€€§}Z\SGV%9;E?%2< aQ;ES%\?.(%I&\l/fI% 1(9 §P%e(§ndéﬁﬁédl]{?9‘¥gures OB

ang| S5-Jdedray, 91 autibagy 1136(9 @CMDME@C@SE@AMS
RO gt v o i 0 A oo
IINSO#A)- T s pﬁhN@l ast)boda hw@@emm stGE@asD -
TIQh%i)r el nSas %£ §2| nc: u%es eav ﬁQ&gﬁﬁa\?g @pgq’ﬁié§%“(¥ﬁ’
(SEQED N®2RD. 88) encoded by t he nucl eic acid sequence
h t h k

feg}’%ﬁﬁ 'A?Dé%?ﬂé?ﬁ%gg%gd ﬂg (121 <] %llﬁ zlbsg cg%c*ea a heavy

chg@q@eﬂd@regt@m(ﬁEQdDSEQGBBnNﬁeg (By (tli%l @ufe&&ci&éqﬂe&li}) shoiﬁh én SEQ
hi a

WL, &Rt R R PRAR Mt G B 37 ST e i
seffieger Sowh 3IBSEQADISM70 ThgurbeE0Ax 1 @Ihai The GBR%o &ﬁdstehﬁ)n@ssmg the

C]ﬁ%t %?&d%jl g&@he { %%%}%gi;%%&ﬂ ?&@qﬁgl aSrgAlﬁlng%IE:{ 1n F1g111es

10BRAY 1 TISCNIBY héaSkQhd i (MR s jhe FBhAtIbIdgHavEtha tféllo@@@se@nﬁences:

o s R B A VS EBRUES v
Vasw YQEEDRSTENMY T0SER6H D MHNOTZR)chaih D AR tmﬁm% have the
SURTINCC N CE( S RO MR
antl S SDUTIVRIGG WV (dEQEDUENes). shown in SEQ I D NO 93, and a
|9k KB RLRT LG 8,00 (20 1 0 96, encaded by

chhifrvebRSredbAIBOID NOV¢s 2R B¢ Hfé%lu@l@ﬁ%gﬁ%é(fﬂeﬂ& db$n in SEQ
ID NO:74, and a light chain variable region (SEQ ID NO:78) encoded by the nucleic acid
sequence shown in SEQ ID NO:77 (Figures 11A-11D). The amino acids encompassing the
CDR as defined by Chothia et al. 1989, E.A. Kabat et al., 1991 are underlined in Figures
11B and 11D. The heavy chain CDRs of the F9 antibody have the following sequences:
SYAMS (SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID NO:4); and
GGNYGDYFDYFDY (SEQ ID NO:76). The light chain CDRs of the F9 antibody have the
following sequences: TRSSGSIASNYVQ (SEQ ID NO:16); EDNQRPS (SEQ ID NO:17);
and QSYEGF (SEQ ID NO:79).

The AD1.4R4P2_G7 antibody (also referred to herein as “G7”) includes a heavy
chain variable region (SEQ ID NO:81) encoded by the nucleic acid sequence shown in SEQ
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CDR as defined by Chothia et al. 1989, E. A Kabat et

al., 1991 are underlined in Figures 14B and 14D. The
woeaosyrogidai n CDRs of the d O anti body have t heprCT/1B2006/001514

foll ow ng sequences: SYAMS (SEQ I D NO 3);

Al SGSGGSTYYADSVKG (SEQ I D NO 4); and DGANALGALES ( SEQ

ID NG 29). The light chain CDRs of the @ O anti body

have the foll owi ng sequences: AGSSGSI ASNYVQ ( SEQ

| DNO 97); EDNQRPS (SEQ ID NO 17); and QSYSYNNQW ( SEQ

I D NO 98). hul FNg anti bodi es of the invention also

i ncl ude anti bodi es that include a heavy chain variable

IDﬁ;BrﬁQ awci aglhgm cuénesiableatgios(SBQ IDERO8398%0d th®@adbleic acid
eE e RO QI G 52 sy 2 b5 Shesin geidespecipmyseing e

C]DR as 8&fine88y Chthiacst all 0889, Bl AU B8t ot all 4o ARE/ Lﬁﬁerﬁnéd 19 Iﬁgmes
ariable a that is at | east 90%

9 \gb )eavéfé‘rg;ll}%[ﬁ%ﬁcg thedehtiaty have t@ﬁOH@Wlag |smuences
S‘SEMSE(SEQ IDfN@EQAI@GB@GSVEYMS‘ZﬁG G0, Iﬁ%lo éi an@® 60,

DEArGPS GEoRavaaiy clisiih i GoRyof e 41 satitadpbaye the

follb@ﬁlékaéq'ﬁlgﬁce‘é WGMGNW%(@EQ 91@%@“8453%%%ng%65%@”¥381%0 85);

aW%QﬁﬁQﬁ%&y%@$¥%gﬁ C@%ﬁentlflc and technical terns used .
in coRNEstiePIWEd Qntﬁﬁ@y RIS ER red {b 1{1 %Jol C@S{;@ r&cHtlags aheavy

t he nmeani ngs that are ctconmonly un
chgingiarighly region|(PEQ AD M 88k ancoded by hi@rnUCIml agBisseqidnes stios@ in SEQ

D ROWTT & aQthG%h%habl 'rék%ﬂ n@EQhIaI | 9§J’]?arllc|8dedtq}¥ tHe tucleic acid

pluraiities and plural ter i nc
segyangrithan ICERQ IR IN@/90 fogenc] B-131Rs ’E]blahllﬁ’@aildsl’encompassmg the

CI5R QQ @&He@ n%&'h&nfa e@ngl% gﬁr}\ %Hag% e?al’ arghl e&tr?e da S@Pres

culture, I'ecu prOte
13BoindigBi dbe hetey ehpem:@ths;of &md?]m}ubodayl Imat therfolllasing sda@ehces:

S g N B R L AT G T T Kb et D
DR)WVQB%NDMSEQQDmﬁa)esm ligatthatni (SSRIeeofﬁhlé ta fﬁﬁtﬂ?ﬁﬂ have the
i on
ol e LR, AR S S VSRR uf iR S o 0,
anpéﬁ%ﬁﬂﬁﬁmwﬁt@ﬁxymngoua)nanufactuLer stsgscgglgzgggpged
ner SRR CEERIBOSER et S bebcsdi et Moy

chgieverizild ygipe (SB:Q I]BN(BSFA)Qh&Id@@ by e GRAYR ALIABRAnIBHBL S SEQ
and as_described in various

(D87 Ao 2By Fond SFOTBA Sohomaed e o etic aid

seq@iRfcetih6 whl HESHD (Ih Nﬂligﬁh uréshlelApflﬁﬁe Mhe SRGO!L1ds @ﬁdoﬁ{f)assmg the
e %‘ ﬁgﬁ Mol ecul’ar O oni ng:

C‘f% defiles kg et 'rtl 2b988dE A'R Babad etz 197 altanmrlmed in Figures

14B th@ N2 OTNe @ §ha11p@bﬁs §pﬂlh @do H@t‘iﬂ%ﬁ& haxu e fo(llg])glﬁq%) éq%eﬁces

nonmencl atures utilized in connection wt

SY%% £ HY Not e ARFEICHRYY ABSIVIK G (FFS B3 NO:4); and
DGWNALGWLES (SEQ ID NO:29). The light chain CDRs of the G10 antibody have the

following sequences: AGSSGSIASNYVQ (SEQ ID NO:97); EDNQRPS (SEQ ID NO:17);
and QSYSYNNQVV (SEQ ID NO:98).
hulFNy antibodies of the invention also include antibodies that include a heavy
chain variable amino acid sequence that is at least 90%, 92%, 95%, 97% 98%, 99% or more
identical the amino acid sequence of SEQ ID NO: 2, 12, 20, 28, 36, 42, 51, 58, 63, 68, 75,
81, 88, 94, or 103 (Figures 1-14) and/or a light chain variable amino acid that is at least
18
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anal ytical chem stry, synthetic organic chem stry, and

medi ci nal and pharnaceuti cal chem stry descri bed
woeo@idate t hose well known and conmonly usedpCwiBives/001514

art. Standard techni ques are used for chem ca

synt heses, chem cal anal yses, pharnaceutica

preparation, fornulation, and delivery, and treatnent

of patients. As utilized in accordance with the

present disclosure, the follow ng terns, unless

ot herw se indicated, shall be understood to have the

follow ng neaxiings: As used herein, the term

90%, gtk @@N ‘0789804, $9%0>rmmmegi@bmb iR EescaeRBEQ ID NO:
I munol caII actlve por g bulin (19)
7, Yool ég 47 5‘% : Qrol e d B 8@’3 %gtor E@%Qféﬁuhesg nti gen
b' ng‘lt@lglatfﬂfetljse tﬁé’lﬁéno@]%ﬁﬁ'aﬁh ghyarmmdsdy(thmﬂ]mi@ e fe k@me epitope
an ant Such anti

g odi es in h §H§ are not
aSMﬁﬁ ledh6 B4, BIGPeCbhal; DhoddtlohddE?: PiG10.5ingl e

¢ hay s ERerwh ébleﬁﬁé@idsc%nﬁﬁc )112(1 feb 1t R8s uRAth @lﬁ‘mectlon with the
Fabexpression library. By "specifically bind

presemtmnneotiendel hoyerthe mpapings At 2LRaMMORY ShrpBed W hestets
or: me}r? slgﬂqn fl; o gg %Gﬂl@e@tlill%%ybﬁgﬁlﬁrrgﬁ%ﬂ%§ c&ftexdt %g@ﬁh‘i kdr@6 shall

es not react (i.e., d) wth other
1ncﬂlme)ghefpllm€d@sd plurafh fervdis shatl inalieds themmulaaf Eeparelly, ppgenclagyges

l cular bio
utlg%erd Ja {conne Honw aMcP v\ﬁ%? of, Ia?alm%h% c%ﬁﬁl’ebtﬁgﬂé 1 é) lﬁgy,

ura Unl to 'conprise a tetramer.
ant pfoteimend oligoe omm@sssdlecﬁdﬂmms‘cm htd leiridipahanslegpribed herein are

thy s§ B\%ﬁ?c%tg{glq E)Eg?o%ngﬁ%ﬂ%ss%ﬁ glgia}{/t ge{}% te?ﬂlgguels agzlused for
red@Bﬂ))nanﬂ'DNAa Eb‘ll@kﬂmtlemtrde rsaththq:sm; ancbtn;sm cultaxchang kramqﬁormatlon (e.g.,

ncl udes r re
ele&ﬁpﬂﬁa%% ﬁgo 6?1: %r n[zg;mr ecsre%cnlé)’in ?n%%%lg‘g%n%%c%&ﬂu% ard0
peffofRgtctbr@ng td- hlenufm*hheﬂsyspaﬁﬁmtmad ore r:bmmnnlgfacmmhlshed in the
chain defipes .a tant i.on pr l e
arf Qg as é?SfSE\E?CQl}GI?lﬁ, n@ﬁ SFFSoIg ﬁ%ﬂmﬂues%{xd BRSs (Jr%es ar?esé)e%&%h?

peslodd dcedingSo K@ﬁ'@ﬁloaﬁlldnétm d\aalllklng‘hh ircthehrt snd é-dehvcylbed in
chai ns are classifi

Va@ﬁ%ﬁ ge@ﬁra ARIRIE PR ctr regﬁets ﬂ&ag av. cite(il %ﬂ%@ssg% %roxﬁhout the

r&@:@ﬁ spb@ficatRRd sbdds., SREREN dr R Moleclal Didirgt gﬁtaba:ratbw Manual
chains, the variable a

heav n nst re

(of efnbeldspriag Hysbor Leooe Serpdid Sots e R The

n@GndS M iz 8 cHERYNonGHia, Bn®ihs (Rabbfh@dry ﬁtoﬁ@iu@es ab techniques of,
regi on of about 10 nmore am no aci ds

| |
analybidal b emmnisity. SeHs GeARccHiemIsty g |medwma? q’%r R ﬁtbcal
cl@ﬁl\fﬁ‘x@r ﬁﬁ;}%g hd¥eik- a1e(tﬁgs%9x)&l kndbR8 aMAEdrAlbRy ﬁ@@'l@ﬂl‘é aﬁf Standard

eac eavy chain pair formthe anti body blndlng
teglirtigues %rwelsccbfomhqm% arn&wa% @h?ml@é aplyspvmpprmgfeutical prep ration,

fom'{‘)f“{%&l %{‘&‘heli%@%?{gﬁ)/o 984akik:@R", as used herein,

to a antlbody nol ecul es t hat
C 0] ntAl$ wtilomed yn @n@dmb e@tmt]aa(prgsggtdlg:gosgfe, ‘@;ﬁfqlb)@@@g terms, unless

18\’3%5{1(%8%%& Shﬁlt be x%d@rgtogd H)rﬂagéjﬁe If(’)lﬂ)%ngcxﬁé‘a{nﬁhgge ne

a uni
As used herein, the tenn "ant1body” refers to immunoglobulin molecules and

immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that
contain an antigen binding site that specifically binds (immunoreacts with) an antigen.
Such antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single
chain, Fap, Fay and Fiayy fragments, and an Fyp expression library. By “specifically bind” or
“immunoreacts with” is meant that the antibody reacts with one or more antigenic
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heavy chai n gene product. In particular, the

conpl enentarity determ ning regions (CDRs) of the
wouomcloonal anti body are identical in all the poraB20@801514

of the popul ati on. MAbs contain an antigen binding

site capable of immunoreacting with a particul ar

epi tope of the antigen characterized by a uni que

binding affinity for it. In general, antibody

nol ecul es obtained fromhumans relate to any of the

classes 1gG IgM IgA IgE and 1gD, which differ from

one anot her by the nature of the heavy chain present
detérmitane oftlleadire] anGeet aiddoed s sast (hayend)ubitd abseslyasptides or

vinf iR (ks POk R OB SRR chai n or &

| ambdabacib ahtlibodyhﬁudtﬁﬁmmta@kn@xeﬂo bbtﬁﬂmﬁga tSﬂlztnaar Eadh tetramer is

bi ndi rt.i to t "
comna%%f&v mfife el ol Deie ¢ E%?{’ agtfé%“}l%o St frbout
25 RbHinAGne TRBvAEhh@EbbE SVTORDSI T8e hfinbatmEsh] lpyrtlaﬂbfléach
acid residues of the N-term nal variable g #%% |ons
chagyt inglndespeiipble 144190 of gloyt; 18%0 J1Oor ynopgagping act féﬁa
T es{):lﬁngmieyfo{d éﬁ(%&ﬂ fRboitidLteR %&bM}Lﬁh&nﬂ%rﬁénr&QhMa@fdeﬁ
eavy and i ght chains, referred to as " gpervarlable
constag e Bien pnma@ly TR§RePYIbIS & cHastNclACtionr EluasAdightsbpns are

cla f?erdlﬁ's ﬁ%ﬁﬁta'hg 'ia(flhﬁi% 11§M%11§SHeafv§ BRENOLK cl%%@ﬁe@ré@ mu, @lta,
term"FR'refers to am no acid

gamlewéme@r qmilcmh alzﬂr defipatha eatitiogy's saivae petehbdad. Igfigand IgE,
res 1@&1? le{h% 1(5%})& Qﬁcf '{r%r AR, HhevLank dn@ chfSTHR %%io‘ﬁp WleiB8ed by
an” ant ecu the three hypervari abl

"I"ergglomgf abbutal 2 ¢rghyre emmomméﬁdthbe héave ehavy pleg mahld% pgD"
reglot%%)f %Q(Scht q@ ﬁfﬁng %g‘{% nélgllg? 'o%g ?;E:r?erﬂigs ?ﬁﬁﬁgeﬁt@f Iﬂhﬁtﬁl%lo%9 chas hjaul
W.aet,i2gé nd Ravelh Rgpss V.Y ad %89)Ir%eafnmtg@mgt@mdf qalgh bghttheavey chain

t he three-di nensi onal surface of a

pmﬁ%ﬁwggpmgﬂpg%gmxmgg?%e t hree hypervariabl e regions of

eachhmknhhmommﬂmylamMO¢wghmm¢WQMMmodpmﬂmaﬁbKWedmp@ﬁws"as
useélgag}%][1 Fﬁgtt%% Ipt %1011 0 al'gl%l {ﬂ}gmglgac 1es :}ﬁat contaln on y otie moTQc%lar
speRize of glaioeay ibolcbult Rensthefig ﬂﬁ dirdne light dﬁab;agenSm@dm‘n amba afique

Pr ot ei ns_of ol o Inte est
heaH S P e R B SR oA o DL TP RIRE g1 (PR
of%ﬁ n{alaa&lbhaa asdileslk arla iddvoibal iBaIDihe nlo¥GuRO &f B4 Porful ABHE) MAbs

7 ..

o i B 1S 0 LR 2 9588 ot
anf@ih Rhdthdidiled B I@Qllﬁiq@e Bﬁldﬁl@ @ﬁ’[nﬁtly Gofat.nding to an

|nnunoglobulln T-cell rece The te n

‘ ephn esperal, pidhady @so@ﬁkﬁs B‘?%‘P@%‘ frow Srwers lﬁlaFﬁto ampaphect gres

1eGAeM, {4 158 Al Ig@ WRicB RPN ARsthé by Ahe 2@t bf the heavy chain

receptor. Eplto c determ nants usual 'y consi st of
praseie in @amrqleoabes aigplapage Bagropbpisirsss srllnprkeuiets 15kv And
otl%?se ?@tﬁ&i‘r@)ﬁé A mRhars Uigte togn £BRLOS kAR cHsik 8t 4 ¥niBaY &hain.

P The term "antlgen-blndlng site," or "binding portion" refers to the part of the

immunoglobulin molecule that participates in antigen binding. The antigen binding site is
formed by amino acid residues of the N-terminal variable ("V") regions of the heavy ("H")
and light ("L") chains. Three highly divergent stretches within the V regions of the heavy
and light chains, referred to as "hypervariable regions," are interposed between more

conserved flanking stretches known as "framework regions," or "FRs". Thus, the term "FR"
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di mensi onal structural characteristics, as well as
specific charge characteristics. An antibody is said
woaompesioii cal |y bind an antigen when the di ssecraB2006001514
constant is <1 nm\ preferably < 100 nM and nost
preferably < 10 nM As used hereln the terns
"1 mmunol ogi cal binding," and |nnunolog|cal bi ndi ng
properties" refer to the non-coval ent interactions of
the type which occur between an i mmunogl obulin
nol ecul e and an antigen for which the i munogl obulin
is specific. The strength, or affinity of
1e|fdfi‘mmh?xgadtca§;eqb¢rfdéh Which Qﬁe&ﬁ@i&ll@ﬂ&&d?ﬁ?v&ﬁ a@ﬂ@ﬂj@&&@ﬂ) in
er ng t he di.ssoci on const ant
Y HRFBRATE b HHBRGACR S Poh “Rebatt prodssalee $0 gy mewriable

re@foh 6f 4 Wght bl tBEiLe! fypémﬁama BieRedrl @mhaﬁlea&@&&&qed
eﬁ)oly eptl des .are quanti, usi ng met hods wel | known

HVE Freragh pUhorGR s S RICREST PagnioAPITS A Higan-b wémg [serface. The
artAbe8in@fng 3 o8 QN In Ghta31, Eﬁﬁ@ﬂﬁée&ﬁfﬁe&%ﬂ&i &%fag@éf%duﬁ@
and di ssoci atjon, wherein those rates depend on the
angiga @Rt g inemBynsTYatipide sginms ekeaghipf the heavy mhd lightichaing are
! a tne
O B P g hEhment of
arb@p Hmﬁh@ eagndonzpireisdoaeroedance Wiohy defindtianef Kabit Spateeces of
PR R Rhmubdfo éal %ﬂ@re?cgNQ«ﬁ&n%f LGS BYag&ah l?létﬁésdg rM(? (1987 and
t he concentra Ions an e actual rates of assdci
190, ofi Gwthud Sk, MobddioNa®wPM -BE K1 95596, @%tl(ld@tgﬂ)NaturTEBQZ 878-
8£ﬂ$b &) of Kof f / KOn enabl es the cancel | ati on of al
ngters not related toaffinity, and is equal to the
di sstcusad h@ninc‘rd)n sranepikege” Swdes e meneih HyternDaatit espable of
sr2biEe bt dd (AR BlolBp e RORR R SR <PL Ry (e "epitope’
inskné@si afﬂ}/ pedltdity ddftemdna:nd) capable Eﬁﬂ)eel;ﬁlc ﬂoﬁﬂﬁlg\/tbl en irhfi@noglobulin or T-
e Wl RS Pa PR R E ot pigtmisalThafe Sl Brolpines
ofpmalt@icahligh as ak@d engltoﬁ SL@agsiﬂe. ahgpllé/lancaﬁsuﬁﬁfﬁﬁd% @ﬁedﬂ%l three
.assays, suc s. radi ol.i gan i ndi n ssays or simlar
TR SRS B SR SR, Mrbir Prfn G oha ST An
arftiobdy) i€ daill B stB@ﬁ@dllE/ bd dn nBEQOM AL N@bcibtiod (§)n9691§t~°1§ Bl enr,

to determ ne out undue experinentation,

PIRSFARIY TrbMorY ardmogiirsTeigbly hdMhe sanme speci f| CI ty as

a hUMBReIRIGE] BB Rm YN
nmonocl o re'l al anti bod ygrl\ilﬁng%gblégg%&ﬂ%nég o Hﬁﬂm%?%gdl Bﬂldmg
Prppertigss refe to thegioncgvalegy inteactions ¢ i) tybgy Wayb@p@a ibpiwegn an
imMslo I t I t
R T T L e R
stegngth by aftiniiof gnmesnlegica bindegégerastions earthermpresed dcteonadf the
dlgé%%g&ld%gggnt&ﬁs of b ﬂéﬁ%ﬁ%gg% gr?}%r QloavmlaEXr rggl%fehel ?s a greaﬂer
affinmine i{mmgnplo gitrd binding propertivs nﬁmﬂ@&dlpohlpéptﬂedare $1ueb1t1[ﬁidd tiging

m%tggdssv%ﬁeknox?v% ifthé |38§ Srlley suck lln%]c:h%g Entais mean)urmgAfﬂe rates of antigen-

binding site/antigen complex formation and dissociation, wherein those rates depend on the

concentrations of the complex partners, the affinity of the interaction, and geometric
parameters that equally influence the rate in both directions. Thus, both the "on rate
constant" (K,,) and the "off rate constant" (K,) can be determined by calculation of the
concentrations and the actual rates of association and dissociation. (See Nature 361:186-87

(1993)). The ratio of Kofr /Kon enables the cancellation of all parameters not related to
21
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det erm ne whet her a human nonocl onal anti body has the

specificity of a human nonocl onal antibody of the
wonuv@nd®m i s to pre-incubate the human nonocl egaiB2006/001514

anti body of the invention with the IFNg antigen

pol ypeptide with which it is normally reactive, and

then add the human nonocl onal anti body being tested to

determine if the human nonocl onal anti body being

tested is inhibited in its ability to bind the |IFNg

antigen polypeptide. If the human nonocl onal anti body

being tested is inhibited then, in all |ikelihood, it
affdag, dndes éq’calﬁEto the digsodiativatconstadt Ky. 6%ai geatretit, Dagips tiogdi (990)

AU St PR BDAP O BT ABAHIPRY TSR A HUPRE S or o

spdd R Bind k& IPNG @pitdple She thelddgilibRMA Cblhﬂﬂ@l coﬁﬁﬁﬂt BKgiies] uM
directed against a protein such as an rotein,

predegabiln st100 oM. werd me@abfyrfa@%’é% %ﬂd THP m&‘sfah%ﬁﬁp% gy 18 r"*bout 1

;t gnr%% Q83 bgr%gsragéj%uch éé%?roh ’ an a% II(Z)){,E&JI_]S%SZ}S% lkI(leWn to

ﬁm@pﬂnngimHM¢Em' Laboratory Press, Cold Spring Harbor,
ncoy po f

ant | &S gigl é tFe 1? 1&00%210%6 élgaa gﬂ&s%)olve\aﬁlg g%tlaﬁﬁﬁgéj gﬁfﬂout undue
exﬁeﬁmﬁ,&amen dfa hmtlehl rhth@c]ongl'ahtﬂm”daﬂaas tha darhhepebidiairy aschiainmn

i ncl u rise fron1huna u
B T e
CilbUPBRID@ S, Bo ctrsew dre e om Glbmmamcmmmng wha:herahﬁ foboeti pegvents
theglrégq,rpli}rob‘[gﬁir S]ﬁgf fF& eélé)O ug]le/tn%ezihtgef rn(l)é:nenrdgfl)’llgo%f'onal antibody
be iR R BIpe Bt @ Hingsn ©aibchmabdnsidodyr | pmladednyn s Ish[gNn by a

trioma technlgpe the hu n B- eII g %FC Lque
deqrgrse TKiRAGE Y e lyman oy i ebtaanion, 55 0 1fe
mdrdEloER RN did BIR 16 &ﬁ@ﬁh@,l&‘ atcn)say @éizhte@ epitopan Amefmenmmal

anti bodi es {see Col e, et al gﬁ _QK)K¥1
desRBOFRST AR ANTER TRy hﬁ& speeificity gt ‘am pp.

111(711%01%@1 anmrbf FRIRChERAL tRPrbiiRAFhe SheMhal eroibilbihal @ﬂIbody of

roduced by using human hybri do %
ﬂl@@ﬁ@noetmﬁll the IFM@BtlgeprP@bfpﬁﬁtqe AbaEbieh I (rAMER: eaciive, and then
adé%%t&%%%on%lom ahifRAY E&ﬁ@le@ﬁd BB mBreG £hk SuMhit fﬂxonoclonal

psteirn Barr Virus invitro (see Cole, et a

antibodyNeii@tedAs mhiiteGoiispEilaND @Q\T@Eﬁmﬁwowf’aﬁd% If the
hu%’da?i%nq( noliGnal aﬁtﬂ% }/7 gmﬁé?esteé\ﬁtlhﬂ@ﬁédqﬁe@ EEatPiMelihbd R0 it BYs the same,

nown ques, such as af finity chromafography
ordwictigngilyaigeivalen, epitopie pesifivitgas (inedmoglpent Epiebogy P Pfi‘g@ntlon

the 95! @r%gédh%g ﬁeéwa TN BB D hoc USRI oPhe

Specitic antigen whic
mémchpahl ainﬁbd)dm dm&ttach nghmbmpnownsmg hs an TNy proteipi er@gainst

déf&%vre?gfgaﬁ@gﬁsi aéla q[r)noé(gg%%g ogﬁol sqgér%gn I(lg’e% J)éj r AdtodaRe: A
Ldbbfa@dmﬂ\mhﬂpﬁyrloﬂranﬂ iLond Dor98<8f Colmﬁpnmgﬂabgi Laborateyy Press,

C%lé I%gﬁ%g g?fb%ﬁﬁq uéCﬂggragéyi he¥emey 1eferenc f%ﬂl& -ﬂul%an antibodies are
antibody molecules in which the entire sequence of both the light chain and the heavy chain,
including the CDRs, arise from human genes. Such antibodies are termed “human
antibodies”, or “fully human antibodies” herein. Human monoclonal antibodies are
prepared, for example, using the procedures described in the Examples provided below.
Human monoclonal antibodies can be also prepared by using trioma technique; the human

B-cell hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72); and the EBV
22 ‘
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The Scientist, Inc., Philadel phia PA Vol. 14, No. 8

(April 17, 2000), pp. 25-28). It is desirable to
wondisipotne anti body of the invention with respetuB006/001514

effector function, so as to enhance, e.g., the

effectiveness of the antibody in treating

i mune-rel ated di seases. For exanple, cysteine

resi due(s) can be introduced into the Fc region,

thereby allowi ng interchain disulfide bond formation

in this region. The honodi meric anti body thus

generated can have inproved internalization capability
hytaiddma technigne fsgddice phanmodoctvrdl atibetliesgbde Kaild, let Alg 1 a¢dn:

Mo%@%:lbcﬁ\?dyA%Tl 8&%?2@%?@#1%&% ‘Aja%éi legsy B&A?C%Z%G Sﬁgman

moSHIRRS antibodic BN BF utiliztd 8nd @8 UBpra@R2d b 8823 human hybrldomas

el B S O, A

B-&QIRIB MR abinl Basi Sirdsl vﬁ%e@@@b’c z!tll tpEsIn: f6vecsherenson

et al Ant i - Cancer Desj gn %} 30 (1989)).
ANTREDIES WYRIGASITER 1 5@4?%&%8 Eslp, Infpd% and

F( ahgtidodidddkd ﬁrﬂieﬁ 'b? AR MhSwn LRy ah i d’fﬂlhﬁf"@nomatography
anti bodi es, bispecitic hul FNg anti bodi es and

usihproFdE Orfjr BEpisie Gh ofhpeRTeyife; W@st he (& Fagtion;of immune serum.
Sul?s@é ?? ' cﬁ%h@ﬂh@m%w 'tﬂ%%?éc% dnRBdn \bﬁ¥1?1skihé‘ﬁi‘grégof the

CItIeS for at east two fferent antlgen
1mmheogén®§e peughhos an m@p@ﬁletea% gy ﬁa ipgjoLibeed o1 %‘%Oél}n@“sfoul%mfy

the i ulng '\pemﬁ d@!%ﬁbé nt ageous gy 51@&9@(5 1§hya PriQtdHRh of

|gen y IS a cel SUF ace roteln

nnmnm@@mﬂmms ddrcugsed dprtesrmpletyrdd -t Willisanddse $@¢ntwh RiHighed by
Th?%& L fs't fthe ﬁﬁfah@ﬁﬂh B3, 9%14;2%}"@ éAfgraltﬁez(ﬁfos pp-25-28).

reto uct
bi shes:defsuablam mbdifhi s antdodiasiabic wrettive viB-respoetds sifesiprof

b I
furﬁﬁo n, 50 £30 e?]hlgncﬁéa%ytﬂg é’ctl %ésrl{f t111 b& 'n@re@t?dg immune-related

alns have di ntspecificities
diseddes. SK cﬁlenarap’ﬂel @sﬁeinle me;mdNe(ts)nae be 305)d5®'ﬁ-15© Qhe(F.pgSQ))l.) {thereby
aﬂﬁ\gglg;n g]igi]gglp ﬁﬁltfr dg ﬁ%n o Olrlgl’l 1}%%#&&'6?%9;1[5 qug%mc aﬂtglgody
thiRreetkiged eanitlve nhpraizedrmmmuhmnorﬁ tz@ablﬁtyf dngfoe mcreasetdu body

ecul es i.ch on ne has
completiettetinn e e R IR e N Lo Bt hoRERL e S
(Séé&llh@él il 8 2BCK @stg Mesihede: uyg Bf f95ni{1992) ratnci sme@gr Japimosx Es.
ar ures are ose
20 eSS R e Bt SRS Pe rabciea Ut Ty dual B fgjons
and can tﬁ&e@ﬁﬁa’ife 36BMActd Shblementifykib agly ADET @bﬂﬁhtﬁk@l’l’ﬁﬂeﬁ Stevenson
with the desired blndln%F e0|%20|t|es

et pladeitiferf it R B ot 1d89és) can be fused to
I o gl e @s&ﬁ&ﬁ&e@@ FAORRI hd FEHYBNERS frayﬂ@n’cg léﬁiglérbham

preferably is with an |nnunoglobulln heavy- chai
hugivisansihediets hisbepific BHNT yitihgdiat anddgistocaajpgate hulFNY antibodies.

Bispecific antibodies are antibodies that have binding specificities for at least two
different antigens. In the present case, one of the binding specificities is for IFNy. The
second binding target is any other antigen, and advantégeously is a cell-surface protein or
receptor or receptor subunit.

Methods for making bispecific antibodies are known in the art. Traditionally, the
recombinant production of bispecific antibodies is based on the co-expression of two

immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different
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of the hinge, CH2, and CH3 regions. It is preferred to
have the first heavy-chain constant region (CH)
woandeaioniong t he site necessary for |ight-chai npornsongoo1s14
present in at |east one of the fusions. DNAs encodi ng
t he i mmunogl obul i n heavy-chain fusions and, if
desired, the immunoglobulin |ight chain, are inserted
into separate expression vectors, and are
co-transfected into a suitable host organism For
further details of generating bispecific antibodies
see, for exanple, Suresh et al., Methods in
speificitieD (Miytein 221 CRAD, Niﬂ%)&OS 5&705&9@9@)]; Be@ﬂuéﬁt <bfefhe random

oach descri bed C
o S iae oG By BOubeH: S, e B IhRl (B omas) |
prddQcaBpdidhitidienixhee pEkS Gﬂfe&@ealﬁﬂ)odl}em&readesrmf shivh bull oae kas the

recover ed fron1r§§ ant C g cul turF The ﬁFferred
corrgot Bispestis SEHHS gp'éﬁl ‘lagﬁ%‘f e areet 8 ?eflﬂ%md’fﬂ% Fegi on
ac@fnpBthed® 'aﬂﬁﬂ:y chidRtcidphdl R, Bimilat prbdedub®irh dihclossden O

nore snme am no aci S|de chalns f gg t gg&%
93/8$8%9h@113ﬁ1§1?€‘§t13é\4w BEdyaidn degresker et 2 {2@4 Ja 106
(“bqyger si de chalns (e. g. tyrosi ne or tryptophan).

Conpensatory "cavities" of identical or simlar
to ARebddyrgaable dramamay it Sy desired E}nélalgéae%f.ifﬂemanﬁbody—anugen

co{nar : 2 sﬂ%ﬁ el betitlgedscg SRR RR Hdhs PRI Wlﬁseaﬂerfcgﬁkﬂﬁlfﬁkﬁbn

no acid side chains with small er ones %
preférably irevigy ant m@mgh@}hn ey s clgiteamgfast demaie ﬁ%ﬁli’réﬁ‘ﬁ%f peast part

of l[ﬂg %Er%@ %dﬁ% E [aﬁ] §é1gnso e & E?ef&?eﬁ% Rl TR FQMRAvREREH constant

pro ducts suc honmodi ners. Bispecific
re@m ((BHd cersaiviag thyesitp meqrasasdfoalglitiwhain |bmdg1gwr%sﬁnq ipgidpassone of
Of i B0 1 1 §6isTang, fd d, tt
the %18‘{1;5 éiﬁ) %/ encl}ﬂggﬁ{%ﬁn&éﬁ cr)bug elﬁlga}% 1%%1%9| g ps eaCI if desired, the
1nmnmmbmmmg$gMHmmmanbmb@dyhﬁbagwmﬁ@@qhﬁv9nﬁééwsdéééﬁabed

co- ICI%HS Bc%eci htod & lg host 8rgaﬁ1)§r?1nﬁhllefuftﬁér%gggé gféen@ﬁﬁﬁéjﬂ%e@ﬁc

repar e em Cca
anﬁ“)odwsSéH ﬁnce&arﬁﬁ@, Sﬂ'_es(l £085 Mettess i heyaolvepcdd 2 @ (1986).
wherein.in act antlbod i€
to @éﬁ%plgg @C)ggr Slprﬁoe*c ; escn{)fid 18%%@ 2¥¢) 1 éﬁlﬁé%te%c%%g%en a
pafr@duaddy Molebdepraade r&ﬁ@n@ﬁedttb enaetintibé b pcmcrpdtgmf ihefterodimers

ent sodi um ar seni t to s C
B RO LT FBR AL DNt Tg G LR e e o
ledst pHTEsT e QBB edgadnast adhftiliode Borsnydniat Inahis method, one or more

o PR T L e YO 08 O e e

w1ﬁﬁ1|argei Hiodhaby (& §d}4@§m@6f tWptdpharB! Cappoktoyy aualities amﬂenscal
m xed with an equi nol ar anount of the ot her

or sty ses pabe Brae g cOHBbIE FEERA P R AR PBIay T tipggoond ahibocy
m?baﬁ)eew Ifeblgmﬁéﬁa'réb%lﬁ@ addd qu%ﬂls Gath sﬁﬁllé&&ﬁx@s &Sc. aPeE 8r

He sel ective imobilization of enz
thisdeine)i Jhilprgrideasanechanigiiyircreaging B yanld 8%@? WFT@@W@ PEd
otﬁerr(&H%%e&&id—pxﬁﬂgts%n@rms%kﬂoﬂm{\ewpl ed to form bispecific

I es al aby Exp. Med. 175:21 7-225
( 198ecific antibodies can be plepaled as full length antibodies or antibody fragments

(e.g. F(ab®), bispecific antibodies). Techniques for generating bispecific antibodies from
antibody fragments have been described in the literature. For example, bispecific antibodies
can be prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a
procedure wherein intact antibodies are proteolytically cleaved to generate F(ab’),

fragments. These fragments are reduced in the presence of the dithiol complexing agent
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descri be the production of a fully humani zed

bi specific anti body F(ab') 2 nol ecule. Each Fab
wOnegneniv1 was separately secreted fromE. col i pamdB2006/001514

subjected to directed chem cal coupling in vitro to

formthe bispecific antibody. The bispecific antibody

thus fornmed was able to bind to cells overexpressing

the ErbB2 receptor and normal human T cells, as well

as trigger the lytic activity of human cytotoxic

| ynphocyt es agai nst human breast tunor targets.

Various techni ques for nmaeking and isolating bispecific

sod@ith hied tb Etalgrrmm&nﬂidﬁthrotd ajldfpr@amtnmemm}équhm tlisglgld¢ formation.
cul ture have als

n desc
Thch%tb REPEs geﬁxﬁafegl&?ee e‘h%\?}’é’e‘ﬁe’éﬁﬂ %B?%g%}%eg {T%B)ldgrd\éatweés
On& bPieFab’- 1408 H&hﬂ%}dv@hs fhlen recduveltoatothe F ab14ﬁ()5l)y red.lﬁzdaan with

RO ST A 51 hRBRTE B BRGEAERe P T B

deﬁ%vcg{of Heh %ﬁns@éﬂiﬁ@zﬁﬁﬂ;@@y byheggdpecifitl shtibadied pddadet ichoblyused

honodi ners were reduced at the hinge region to form
as pasntser the slRetivHiBImeualZgRPYPLIGY RS f or m t he anti body

h et gﬁ&’ﬁbﬁ@l"ySFabThhénaﬁé Hiathe GRBR! SRVBRI lﬁblnl 5. Zced ah®eheitieally
ction of antibody honodi mérs. The "

couréwﬂwmdomglgnsm@wn@@éleﬁysmweﬁg]erJ Brp- Hfed. |17F5r%1c7 22R41992)
deégc‘? gthei%duct%f %Qulﬁ/‘]}ﬁ %aﬁﬁ%§b&%&%®anhﬁ§dym(w h,d8lectl. Each

ernative nechani’sm bi speci fic anti bod

Fab rfa@rent was SEprsately aepeted omdirgpli g@ wbieetad in EreaieA chemital
bl d i i s formed was
coy ﬁlfgg%rﬁroggﬁ)ngﬁﬁheglvﬁge 1;1;’ @ Qﬂt@fotdngBQb et ARG thlis formed wa

which is tod short to
ab]altd) oind paéedlis ngerbspllaweg therfebleC@tﬁmnd@O@itﬁl tmafgells, as well

al n %f\% %(r:tgl » f Xﬁ 1%1{1 c%fté{'o_lﬂé%?n%‘x i[ﬁ§t }thnaﬁ@?east tumor

SrENTERee arr onplenentary
tm@ﬂﬂ VH domai ns of another fragnent, thereby form ng

bl 0 Fy’éﬂlgl?)]:l ﬁgts&é ba{ung gla nt eﬁ’d IS@n&%‘@ pﬁéltﬁrc %B’c@&%\y fﬁ%&mg@tghl@&ﬂy

fromh RGbab@hdicell E\Itufeslﬁw akdo hemslehabed| Bo chaapie regperifie gutibodies
See, G uper, et

. . l .
ham?eeﬁ o gedw}slnﬁ ?%i,ng %{m!amelng I%g aﬁ &1 ?3191%111(19519 SM}Q(S) 1547-1553

(1 @mt TH@ieaélﬁédzxp;E@ pqﬁm&n‘@d)rﬁ thet Fds &n@mnfpr@temm tzvleimddﬂcecktocthfnl? ab’
Tutt

pogtssb 2§ Db TPy L e ek b BB o Tuo

re@lichd F tBEhinBPlekioR @Sfor indnBAsis a0 thed fe-whitieéd ribwi ﬂnataeﬁbody
in the protfein antigen of fh vent
hepgrodimpsst Tis |n”}1;zthogﬁa%% b%?ﬂl}zai fﬂr ne 118Forh?1f antibody homodimers.

Tﬂe%'%?&l”%% hbiBey @&l By CRNiNREr & AITIHEE Navli AbadaBcialBm

Binds to a triggering nDIecuIe on a IeuE
OO 445 B9 ter provéed it BTN BB 1§ mept ﬁSﬁyﬁ&% antibody
fu;%é ?E%}Z%neﬂé{ coéﬁm@@&ﬁ&fvgfcﬁalﬁ%nébﬂﬁlchﬁ%g@;p ) cEebted@®o a

) and FcgRIIl (CD16), so as
hgbocham ugiabls| domaalr(Vd)e‘ﬂeﬁh@éieh’é@Whrlﬁ priharifopHew pafripg between the

X RLEE R oA el 16 B | B oAdind P thI9R and V| domains of one fragment are

forced to pair with the complementary V. and Vi domains of another fragment, thereby

forming two antigen-binding sites. Another strategy for making bispecific antibody
fragments by the use of single-chain Fv (sFv) dimers has also been reported. See, Gruber et
al., J. Immunol. 152:5368 (1994).
Antibodies with more than two valencies are contemplated. For example, trispecific
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991).
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Bi specific anti bodies can al so be used to direct

cytotoxic agents to cells which express a particul ar
wanvigemi These anti bodi es possess an anti gen- bCwaBIg6/001514

arm and an arm whi ch binds a cytotoxic agent or a

radi onucl i de chel ator, such as EOTUBE, DPTA, DOTA, or

TETA. Anot her bispecific antibody of interest binds

the protein antigen described herein and further binds

tissue factor (TF). Heteroconjugate anti bodies are

also wthin the scope of the present invention.

Het er oconj ugate anti bodi es are conposed of two

covBk&anblhy bipksfdaabbdibodinddd Sied dﬁfetaandiop&, hidgest one of

for exanple, been pro o targ
whichy qriginags lﬁ’h%ﬁ Aol glg}gg % '%e gwelﬁ}ﬁl e%tlte’%a 1VE, y,6a:? égg‘%lg’emc arm
of grgf/iinzlfé%’g) %dbﬁ%%ﬁ%g&guslgf:ad'ﬂle\éohﬂﬁlﬁﬁ Wlﬁhl’anl(a\v?@w&idhﬂﬂﬂﬁ(ﬂq a Wgering
t. 1's cont te t
oot ek asKis Shd a3 ﬁérp%# serop R polerpe Jef q@ﬁ%%%zg or B7),
or ﬁ@té&&‘}{& s'f@r BENFORY, SoP4salePR NN FEyR M (IFNYL) mhmgmn (CD16)
hose 1 nvol vin CfOSS'Iﬂkln agents. For _exa
50 at?ﬁﬂfn@tS@ﬁlhﬁéf dedgmspaechapsns @6{1%%?1%%%?@81%% b Bt Trp‘flafé‘n“gen
B1%81@i@ NR&LJd ?e@%&ﬁ 2951) Igérusgky tof PPl R tckid {HeaR kdIedls RBRA. express a

'es of suitable reagents for this purpose include
partwulaommgeh aTkesa peibrgiehiydssess preitigpt-BHAMgRAMARRAIEAEhich

bl%ih %‘fgt gcg%%#ﬁ&g'a r&ﬁSnu@Mleﬁtor dcthsEOTBBENDP IO, DOTA, or

e invention al so pertalns to

Tﬂmmwm jbispatibs ansbagyr ofntargstdnindsiths protein BwapdpatiEngd berein

n h as a toxin (e.g. , an
an@#‘ %?%%ﬁ?@ggb% @HﬁtOXIn of bacterial, fungal,
pl am{e;terocron;argamhtﬂwmeg p1e alsg withimaigeresnps of the PECSENS nVeRtiQx.
Heré%glgﬂ%gcgtaj& X nfl O(P s q poged’of Ad %W]gl%ﬁﬁ olfr%taﬁéibodles Such

active OXInS an nts t her eof t hat
an@Bédid¥ehaus, eol exnmbledl&eni pmhbshé It Brght mhamw systomlselisdp pgwanted

ARG B ol AT AR s o

02¢108B 73; BPOUBese). Mt lé\cmhmmate@thpfme mrb«)dms cal teuprépawd in vitro using
fordii p otel . nt 19 Ph toI
SEEIVCE TR G T -

ageRtal Bdtdx@mbpRiinthirdtoxing ldirﬂbeﬁ;on@t[@tddﬁ;smg&p@lfaie|e&change reaction

or, Sayg'lfn;r:l;ngg l@%}fl#ﬂ?eg Iﬁgllﬁig ﬁ?{}:@]in%l%s gﬂ%lﬂ%%n ﬁeta(g)%ﬁ%%o]? ﬂ%s purpose include
i 1ﬁdtﬁl@fakée£ﬁﬁﬁ§hylﬁ M@Ee}rp@fbﬁtyﬁfrﬁ@éﬂé ariubbddedieslosdsde faeairhEblieU.S.
for the ?roductlon of radi oconjugated anti bodi es.
Paisca st £8/¢-A%)- ude 212Bi, 1311, 131In, 90Y, and 186Re.
Conj pRaheitiof alkdfer@ib 'tcbﬁ’fﬂﬁfur@&% @éﬁd@b@ﬁﬁpﬁaﬂé}ﬁfﬁnﬁaﬁc@/

made using a variety of bifunctional rotegl @Iln
ccajyeated tayerionsicREaBihar P (¢3-C2-SPPmAGH Y IO ©

%Ee%ﬁi @1}@5? faﬁ?@@m fﬁt & 2l oaRRBtsheldon), BE 51&5@%&%&&;&@6 (ie.,
erivat Ives oes ers (such as di nethyl
a radloconjugate)

Enzymatically active toxins and fragments thereof that can be used include
diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin,
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPIL, PAPIL, and
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor,

gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the fricothecenes. A variety of
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adi pim date HCL), active esters (such as

di succi ni mdyl suberate), al dehydes (such as
wglodeawedsdehyde) , bi s-azi do conpounds (such aspOraB2006/001514

(p- azi dobenzoyl ) hexanedi am ne), bis-di azoni um

derivatives (such as

bi s- (p-di azoni unbenzoyl ) - et hyl enedi am ne) ,

di i socyanates (such as tol yene 2,6-diisocyanate), and

bi s-active fluorine conpounds (such as

|, 5-di fluoro-2, 4-dini trobenzene). For exanple, a ricin

i munot oxi n can be prepared as described in Vitetta et
ragionyclifed cgn eeil2B8 for iR o b8 pf raGiasdipupated dntivdaals €8xamples

hSoilec yianab ¥k 3-met hyl di etliylene

H%md%nﬁﬂepéntgacg$ ad achd (MX-DTPA) is an exenplary

c helGonjuagteagithe alfltﬂfodjz oy tygAasliongeaf art adiORLS £04ricbeort 0

Thaose of ordinary
b1 RO oy g g R DA a0 P bR pyopionte
(SBDPD aaBiotli @B bi®inchai]l B8ivaRHd e il SesteRe(sh@SHldlAkhy1
EP Qgs or.to other nolecul es of the invention.
ad(%*é" aterlf L 3ctiys egfers (w5h pdaceinyaidy] sybesate), eldabyden (Faehorss
gliit@reMeBY RN LA £806 RRholATRYRR] 99¥is f\péamchelgoB}ﬁ %e?zﬂ)?dlgnhlg),

Lewi s, Jr (eds), Carger Press,
bigsiazqnama dervatyes (81‘6}%?1 P@ﬁpﬁraéommbﬁﬂg@»rl)a@tbnlen@ueemne)by

difs8yRARAGSIch 2CRIR nb Qgil &1%0@%8&55%11@(;1{ ot u? 136 nS x{&ﬁﬁb&lﬁs (such

reacti on that es so
asl k?edlgh?fpﬁdki?ﬂnme@%ée)of pregxanpleet icin @nmunotoyieican be prepared as

deE&%E@ﬁltW&ta%%ll \S'cfehé‘é%38TfU9§ dég%aéﬁb&rﬁp at%&g&'de many

chem cal nech anl SNB or I nstance cova I ndi ng,
L-igpthjogyangtobenal- ?vrgiethyﬂﬂlethy:lameanammepmmc retld MH}-DAPAYis an

ex@rﬁﬂlaﬁm Eﬁ%’ﬁcﬁeﬁﬁor gﬁuﬁ%ﬁ &t 15(%91&8 eo{;i c'ien the anhgag\gx.ﬁeﬁee r

coval’ent ent bin I'S” achiev
Woy4/diPset condensatlon of eX|st|ng side chains or by

h b
tl eg}h@&q{f BP&%%* 91811 % thgxtt%vr 9600 rlzegﬁfttt gqggg v%g gf %fs poFsF]{%e

bi val ent or
meietigs lcamige qmugké itmthﬁmetseltaﬂt asnbo&agdsr tasthehmorBilederdheisvaition.

. Nl Rven ot her .ol ecul es. For
(Séeel;f;oﬁ%};@ r,eC?n u ? gocc‘n es' & gﬁgiinglhta)né &]}#cgg@glﬁgy ﬁl}g Igaunology,
J. b Gank ancbhr@)dwnds JJS(legsb , @B gdrPrRg N srrkgggb?)g{h'ﬁ ﬁgﬂéﬁontents
ni.m de e i nat es, gl utaral dehyde,

0f3%§§3e@ﬁ%gﬂggeéﬁgeﬁg§37 %§1ene di ani nes. This

| i sConginigds mbmpﬁilﬁﬂl de 611|1}I dheﬂfbaﬁ:‘éﬁtﬂiéﬁ tia¥ Qi1Pbinkl Eﬁ: two molecules

ari o S coupling agents known in the art

soye's? 3 P25 280 B TS B BRSO S uAatS igage
caﬁgﬁhhﬂs ma{l}sﬂﬁlﬂﬂ:dl h@ﬂha@ﬁhﬂis LioPEhSthf@Moval @i 'Bmdﬁﬂ@%mty bmdmg,

133: 1335- 25 £1984 Jansen et al., |munol ogi cal

RSP ERls CR3dias byl and gomplexgtianyi The proferead tamdmg isciosiere.
coviadéhit bihdR8. @@:&f&ﬂ binBhg ielchfkd étﬁmlﬁ{:tecog@%%t og%ge)h&%ng side

the literature. {See,for exanple, kri1 shnan
chajps or hygkriaporpeiationof %@PBEW%@B@PC%sManbbwglem polfyvalent

lmiéggaéa%s‘ﬁé %é.egl %ggalﬁighlgé’{%fei}k HERY S G4 Bk ThAtR afs LAY present

invention, to other molecules. For example, representative coupling agents can include
organic compounds such as thioesters, carbodiimides, succinimide esters, diisocyanates,
glutaraldehyde, diazobenzenes and hexamethylene diamines. This listing is not intended to
be exhaustive of the various classes of coupling agents known in the art but, rather, is
exemplary of the more common coupling agents. (See Killen and Lindstrom, Jour. Immun.
133:1335-2549 (1984); Jansen et al., Immunological Reviews 62:185-216 (1982); and
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5,030, 719, describing use of hal ogenated acetyl

hydr azi de derivative coupled to an anti body by way of
weanowliogoepept i de |inker. Particul arly preferre@chilpioesso1si4

include: (i) EDC ( 1-ethyl-3- (3-dinethylam no-propyl)

car bodi i m de hydrochloride; (ii) SMPT (4-

succi ni m dyl oxycar bonyl - al pha- net hyl - al pha- (2-pridyl-d

ithio)-toluene (Pierce Chem Co., Cat. (21 5580;

(iii) SPDP (succinimdyl-6 [3-(2-pyridyldithio)

propi onam do] hexanoate (Pierce Chem Co.,

Cat #21651Q); (iv) Sul fo-LC SPDP (sul fosuccinimdyl 6
VifeBa 2., Solédca g3 i AIi(DISTpr Brefémdalrﬂceie]ue desceihabinehd Rewiuce

(Seggg)g]ﬁvwgom %}Elﬁlslsg%fgg §S‘%tm ancé;vl%ers %ﬂ: O%»_Ig}ofidr) deéalt*ibing use of

MES hakBciaidibbgaled Hy@roﬁga&acmﬁmcié dssifdf)’:‘ See dles ¢, $ PactnaNove
cont ai n conponents_t hat fere ttr l_f £ d

5,03R(74 9 d@g)@iﬁbﬁ)@ u@q)o g@@ﬂé@fﬂ ’%1 gjfgr%ﬁl ef(%pv Ble coup ed t0’an antibody

by Wg&r’f gn gﬁ%’b}%ﬁ% lRkS PR By froferr&Xmiitsanciadd: (iIPENES] -ethyl-3-

carboxyl ates are ng re sg@{)l e than
(3siuhfftb)llNHSOé’sqpé‘D§a@f’d1&?1’é‘-ﬁﬁt’ﬁ]f€dﬁoal?4’§o PiISMIES(* NHS- est er
su&& t'tﬂ ﬂx&gari)%gk ﬁ@ﬁa—ﬁ%&yi %ﬁﬁa—%ﬁ@h BithibpR et {FerbShem. Co,,

urt [T nker T contains a sterij.call

Cam (ab@rsséiat (i) §BDP|(ﬁ@cmméyl @IRdCour Iy 8P LRI AP ngfe
(P{ePc%r&%ﬁeépsbéﬁzﬁbi}bg @%ﬁhﬁo'ﬁiﬁsbbp KRUBSuccRIfid| b 32

eéss sta an ot her |inkages because
pyddsldiﬂﬁm)jmopllanﬂﬂag(é hiexanohiedVierte iChomt €0, Cai- g Lp3- ﬁhgmii hV> Sulfo-

N‘%gﬁé usgﬁ‘%» Sud ?ﬂmlgl%bh@rce %P{le&ocgk@at 4 s PR cbhib & to EDC.

he s I'ity of carbodi mde couplings.
Car H(hdlhnkedede(saulmki |ah<g® o@g‘@uﬁ;ogg)om thegitheye difeygng gitributes, thus

n nct.l on " u
16?.681% t?tcgwlpgattesw ith Cﬁ‘l nsgi h ?ﬁ-chgl g&gt?eg ISF r%tr gginclgﬁ 8 H@gi'}ls
estegaftallgh cﬁbcﬁdyhtes '£haendne istablei tsaml Satfgal}ﬁﬁ)ersyepm@ﬂ a@@ma;t@@arbggylates
N%%ﬁ%elh %}rn aé@l}ﬁs lﬂ‘giep ess soh{%?e e ﬁ" sg,"ﬁ fgcﬁlill‘lg gstép; Igt?tﬁ&nlh‘é linker

nation thereo
SMIRT Gbnthiys ¥ btefidally hfndeﬁeé dmn]frgb homm end ¢apdbrat @vhjugates with increased

REMITER YL MEERT e O TRy T

AiRAEY I 8O kREVediis viloLReuliing Mdesy benjugal) aviaBatip éntfb-IN,HS in

pa:r’;ﬁcnqliag? q}%énl?a@qﬁ fé% ?tléll%ggfg tfjﬁ:@ﬁvo#grggﬁ, couﬁln}%.t(ﬂ O]téodé%‘lm% co%phngs (such

asPED @Y W 13 @B Buctibh Svithe To-NIR) ffdine dstpis Giaehia nore resistant to
referred to herein neans a protein of CDNA,

hydselysibihan e cripdimele COYRlingeItiopriogs-n or sone

combhRAaLlPRsdies ]%?fnucl\ébﬂl&’h abﬂse‘d hedetEshe mediba pd’lylgjcfeph@:r of
source of derivation, the "isol ated prot

ganomica DY, at wathgiie Prisin ot wiecombigton ey &Vlhéch(be' 2')“'“}6501” 1is
%élg 216 ‘?soﬁ%ela%roleyﬂﬁﬁ&ﬁid@'s(lf) £Qb: hR6cisBdRith aul Bﬁﬁporﬁoﬂeﬁ a

marin roteins, (3) is expressed by a
pds1ymmﬂea>ndh mf\fén@ﬁhe gé@p@golmcleensie"d%@gn%&na%% l§¥) 1p Hpelably

ﬁi‘%{, g g-or uctle%gxgé W ?h YRERStR A toSh HAGH, B85)RI0Rs AR oBcur in nature

ermto refer to native proteln
as part of a larger sequence.

The term "isolated protein” referred to herein means a protein of cDNA,
recombinant RNA, or synthetic origin or some combination thereof, which by virtue of its
origin, or source of derivation, the "isolated protein” (1) is not associated with proteins
found in nature, (2) is free of other proteins from the same source, e.g., free of marine

proteins, (3) is expressed by a cell from a different species, or (4) does not occur in nature.
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fragnents, or anal ogs of a pol ypepti de sequence.

Hence, native protein fragnents, and anal ogs are
wenpewi1es190f t he pol ypepti de genus. Preferred PCT/IB2006/001514

pol ypeptides in accordance with the invention conprise

t he human heavy chai n i munogl obul i n nol ecul es

represented by Figures 1B, 2B, 3B and 4B and t he hunman

I i ght chain i mmunogl obulin nol ecul es represented by

Figures ID, 2D, 3D and 4D, as well as anti body

nol ecul es fornmed by conbi nati ons conprising the heavy

chai n i nmunogl obul i n nol ecules with Iight chain

I MuRoOghe b}bﬂlﬂf&pﬂiﬂﬂ @aistEbereis ach gaferlk &pyao kdfetio natfvgiprotein,

e TR, S50, MO SO, B0 K8, YRRt 2
anal SRl Sebi¥s OBV RBlIdeARNIS Gdeihﬁédapdlymtlw plh acsdrdmmeamth the
object refers to the f ct that a Gan PH%9

1anW1WWse e 1u1€§(11alg,,:ﬁy3éc am wlwg P cules represen e
Pésyl@U Qiae% bGP SRAUBNG R dnNBtht d;}&upﬂhﬁﬁtﬂﬂglobﬂlrﬁﬁole@@ﬁnl sm
including viruses) that can be |so & qm %che

e Vi ees) (el san o solated fyforme

cotiBi {Ehtfld QO}P%nHFchE Hea%? @hzln@ Qﬁrﬁ@ﬁd@[dﬁuﬁﬁ n@lé@ﬁl&k’\&v&k}’ hgﬁi chain

nat ur al ccurrin he term "operably |inked %
1mnuse@g1¢i3ﬂ1@|mpl¢0@feer5§° 145 kamq ughaﬁlsanbvme‘awg@h@m wolggples, and vice

Velggsa% (lcRgd f]ﬁérﬁﬁ tDarf hBbAL OGBSI p permitting themto

ifon in elr intended nmanner. A control_ sequence
"0 pé‘hatﬁlnyi "hitpleByfocquiing” evtied Jorsipsappledite an phjsqt sgdors ip the

faci ﬂha.t anl ol\)A@é{ ! fogﬁ%glh SR80 o Exeﬁﬁiﬁ% %%glyﬂgptﬁi@ gyﬁﬁ%cle‘énde

eve er conditions corrpat he control
seqeaeehads preﬁ'dme mtaerongamsmr(mcmdm%e\qmé%é &at %@@ bs deitadeFan p

f t or
sollnrge % rl?aggg 1?(}2 e%@}lil £15otLg i Sgﬂg{lﬁéﬁiﬁo&dflé@@y ﬁﬁl@uﬂﬁ&ﬁﬁ&%i/y

expressi on an essi ng codi ng
oﬂ&@QMenﬂﬁﬂuMQ/MhmMMgthey are Iigated The nature of

SUCTLCORLIO FERRG PRk hars dens gm%nee@& fafioss

org suc con sequence
degeed atelif a IrdElﬁltldrldﬁp perrmntnﬁgth,emrto lﬁu&nmain tmmmengedgmr@er A

and transcyi ,n1nat on_seguen e
Coﬁg‘ﬁleqfﬁ%ﬂelnf/e 'r (]:18}% | Bq %o dl}jgesegueqlce 1s(i%at!85] m %ﬁgﬁ%m Bt
exﬁf&gsugr[ anie Ecbdi)ﬁg sféﬁlueh&r iTh¢ladied nndee gonatitens cﬂ'ﬂnpatibh\mth the control

control sequences" is intended to include, at a
SCHiNFYfum al | conponents whose presence is essenti al
for @XREBSTLML] aNfleiRe 0&A88d Bgeinatfdrstapolghisteotidicdeyumees

addi ti onal conponents whase esence | dvant age
Wi sienarmai ey 1 Gaiane SUHTBALEL AT 08 P BRP LR e o Whih

thSF AL $BLES - THNREE BmuclP@lMBU@h@@kbﬁﬁffm@ﬂep’eﬁﬂlﬁg npcﬁh th@host
erein neans a polyneric boron of nucleotides o

orpeagr mwokagetes, PyshicaHil FEAUBTEh T ey eé’a%%"éfsﬂ‘g?s"mal
blg(%ﬁg ¥ Qﬁ@ﬁ&ﬂsgﬁﬁloﬁ ferRindRSH Jehﬁfglcé ﬁ{éﬁ‘k&fyotes, generally, such control

sequences include promoters and transcription termination sequence. The term "control
sequences is intended to include, at a minimum, all components whose presence is
essential for expression and processing, and can also include additional components whose
presence is advantageous, for example, leader sequences and fusion partner sequences. The
term "polynucleotide" as referred to herein means a polymeric boron of nucleotides of at
least 10 bases in length, either ribonucleotides or deoxynucleotides or a modified form of

either type of nucleotide. The term includes single and double stranded forms of DNA.
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ei ther type of nucleotide. The termincludes single

and doubl e stranded forns of DNA The term
wolo@ooeh eoti de referred to herein includes natunBiog001514

occurring, and nodified nucl eotides |inked together by

natural ly occurring, and non-naturally occurring

ol i gonucl eoti de |inkages. O igonucleotides are a

pol ynucl eoti de subset generally conprising a | ength of

200 bases or fewer. Preferably oligonucleotides are 10

to 60 bases in length and nost preferably 12, 13, 14,

15, 16, 17, 18, 19, or 20 to 40 bases in |l ength.

ai dﬂm tarhedigoniedectiderefistedltd yersin higiheles hatamlle decuting, and

e h ol.i gonuc| eoti des be doubl e
e RS e TP R SR T Al Festmassraly sreHing
olrgummitEtondﬂnﬂgigem Cﬂ)l@hhcﬂl&ﬁld&f aré ol MeRIBtite Ehbaét %31%'1 difer

sens.e 05 pi i gonucg| eotjdes. The te
COMPLPIE Al “’rfggﬂb%@@ R355 © hfgzifﬁfe t5grably qhé?’&}c}eéadfts@r%]é)rfeﬁﬁ bases in
lemgﬂﬁ: hnddasst gemeysly bonuel £08, des7,agdig, bpm%&ﬂo@o%és 4eRnglhe
rm."modi fied nuc]eot|d referred to herein

ORGP erBer FiE NSGHY GG e E9Rshesc Ferobss: Sfioaeh vlihoaep otides
111@1@&101161%@&&&16@% tReudeiik Bie kg u&tﬁfnrﬂf a%‘eh&‘ﬁﬂé&ﬁﬂ Qﬁ%'oﬁg:leotldes

i nkages” referred to herein includes Qi gonucledt
WWHR&%@@“@@éﬁh%§aﬁﬁ@§ﬁH@@§?ﬁh@%@@ﬁmphésphorod|th|oate

phogpk @Hr@ls'ﬁhiﬁfahlg b &uriRNRSR c[e@'df&ﬁ%l g%’ A€ includes

phosphoroanllot i oate, phoshorani
depRBbeRsifFraE albonysipotifes. (Thi term Seedified nuclectidbsimethee i

he?elm 111[:\1%9433 nué‘febﬁl&s Rﬁfh m(;'d"‘ﬁe?%g %ulgs&t%%%)suﬁa% é?&lg? tamﬁ he lge "The

Chem Soc.
‘felmz’f Oéilgormébotldeahlﬂ@w" tefosd)to hfom ietludes OlifomicleCeds emfgem gich

asgﬁ g&agléé@bg é)&sg 2)(?11’[ %o%%bgﬁosgllx%osgleﬂ%onu l § tl(%lselenoage

PhE‘éﬂhgltOémipthlEﬁe th)ZdOmndadam pmsghmmnﬂdas&nd&kéld{ed Sengg.and
TN TN

(1834, o et cdoNqueA@dmRa:snbﬁ e (BQSISMY@IH ef on Ad&Uaﬁdek Di’ug lDémgn

ectiv bri err
LIS 2ol of St M Eaibti A PSros) Rprac pp 37-108
(F F&ikytamcEdaoOxﬁbﬁisUnﬁbnsgyDPmegslﬁ eQﬁ)hchﬁglﬂﬁi‘f(lbglf}E rs;:eerateﬁaz U|S Patent

accor tht nven n selectively
NQn)g/’g ? IFgl yA %arﬁlf&ggﬁ ]Eanfall g‘?&‘gwﬁl ﬁé‘é‘%’ H)?BQ)r dizat i on
ohgdndlcl&aﬁdb a0 hghlide@rsbel fbatletmti@h N d&ireppr eci abl e amount s
ct gbl e b|n in onspeci fic nucleic acids.
i GRS T L GAEyIE BHAA- FITEs betrduatnt b dessiablyand
spetfically bive. Rylphidlioctiats, o1 oﬁ@ﬂ@lﬂtﬁié@mh@%ﬁiéglﬁ \ee&ééoggi NBordhidee
u [ I d

di scussed herein. ner al | t
W@éﬁ%@ﬁ?}@% SABTBEY hbiidiestn npeleic ﬁ@ﬁ;ﬁﬁ@ms dadqrdglridization and
wadh t@ateas 8t mdeSize afHelil AR 2 fdet%&%ol% M8l %%:t(gg%r?ge%lfﬁ

nucl ei.c acid sequence of interest
nugeigacidh gHigh singgasy candifongioahbegised traghieye $q1ﬂ9t1&b§ibnigization

cohtiiHs Q8 ks 18 arl £RHscBREE n2dR0 Genefay? BlnudiRd 139 séquence

Two am no
homology between the polynucleotides, oligonucleotides, and fragments of the invention

and a nucleic acid sequence of interest will be at least 80%, and more typically with
preferably increasing homologies of at least 85%, 90%, 95%, 99%, and 100%. Two amino
acid sequences are homologous if there is a partial or complete identity between their
sequences. For example, 85% homology means that 85% of the amino acids are identical
when the two sequences are aligned for maximum matching. Gaps (in either of the two
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aci d sequences are honologous if there is a partial or
conplete identity between their sequences. For
woxasploe19185% honol ogy neans that 85% of the aprCwaB2006/001514
acids are identical when the two sequences are aligned
for maxi mum mat ching. Gaps (in either of the
t wosequences being matched) are all owed in maxi m zi ng
mat ching gap lengths of 5 or less are preferred with 2
or less being nore preferred. Alternatively and
preferably, two protein sequences (or pol ypeptide
sequences derived fromthemof at |east 30 am no acids
sehmelicmt@tﬂg)lnzacﬂied}mm]l@)gﬁuﬁ maaBnitif SatoB @ giag lengthe of 5 or less are
av nt sgore, o
e Rt Bt e eSS r By b o051 A e, B OBl
sedhdnGiN (od pdmyﬁeb@dd‘ﬂdm&hlb@l’ﬁeﬁaécaﬁémﬂfehﬁof.&ﬂIéaﬁ 30 @cﬁmﬂﬂﬁﬁistiﬂ/ length)

.S n Atlas of
arﬁil?}?%lf’%m%eﬁ a@ﬁ Eeéméﬁﬁseg? ’& u“ rﬂg&y hﬁ}se an'félfmi% sesyg Ofipanage than
5 flatthanad dBiae dinﬁaz hsﬁ@ﬁ@%’f&g'ﬂalf @%T@Ntwhﬁ’ﬂhé 9% d@RFhatrix and

Supplenent 2 to t he two

a %aé’dﬁléﬂ@’ég O%F ey5atet sS@le H%B’E%fff l\éng W]és B@'Péf’@rna‘%ﬁqyence and
StRARE, YOI -11H (VhRhe ﬁﬁhﬂ&m@ﬁioﬁédﬁﬁﬁ(eﬁéa@@ﬁ FJunElzl}ﬁ)ﬂ (%972)) and
equal to 50%identical when optinmally I gned using
SypRiemen Z3Q Hip e PrTAE O é%mtwccﬁ«;ﬂn@f,m@grtst therepéarg gwie
prgﬁfa%lﬁlo‘ilﬁ)ldﬂé%@‘lf El{éﬁlanﬂn@é&c}'srhlﬂ& %r@é’c&' S greeﬂ{fzﬁ %: §0% Sdentical when

honol ogous |..,|S|enlca not strict
opsipsi Ly il éﬂ$ln§’the eﬂl,g,{f}é{jgrogrgma |T|he tﬂmlé'cmsptmdn tqf)'fls wsed herein to

méa%ftﬁe{t%"}%ﬁ/ Q&é&ﬁﬁy Qéq?gltidquh%ﬁﬁygoﬂgﬁ ¢ e, 1d£1ﬂ%% 1, fot strictly

pol ypept | de sequence 1S | O a rerérence
evsblltlylpﬁé@x re@éedé taoplbsroenortion entfemdisdlynuticotije stipente prmhat a
fean t hat
po(l:}g) n‘g%?dee%e 1¥ écfeeﬁtd(:él:]] Eoeé"i%%q%{a%?l gtnge §eg r}cr: 61 con&adlstmctlon
thp@mniGnmﬁ@nGﬂMEhﬂnemmdhp@mmnumbmﬂmrmec@ﬁmamaﬁaysEpmmw1s
DU B0 g 1 SO RAMERSE ol A tpptpgrion. o
nwtmpdleammaa WATA@" croe]feemmdcte) asefpreanc&qidatATPATATChend is
COH’I@}[ ena oareee S Se CIC ég (ilggcrl be the Sequence
RTENERIAE Bgfm%gﬁ }ﬁo #!ftore pol ynucl eoti de or
am rthe &ﬂlodmmﬂmeﬁsed 6 edsefienbes«sedide E’fﬂzﬁio.nshlps between two or

arison W ndow' equence identit . percentage
megp BER ALSHORC PHAED f4j4 SSaom L FESPAA ST o<t RDPBg won Jimdov”
"s€quehdridnte " Spaiense ofissquenéalidifigd, SRAVEREGAHMSRMIBS. A
basis for &gg conpari son a reference sequence
?ng?n%’e%%?egi?oése% SqARPIFE S AT RIOr P SPIUERERIMBaTiseg 2

reRrHEYEIMdncOMmad bé bkilbsbedatifcGRMYAEe, ﬁ%ﬁarﬁ[ﬂaté@%@gl&nvm
N a se%ggnce listing or may conprise a conplete cDNA

fulldength DN quesHe éequgcﬁ@ﬂwmllya seupTe dipElec T FeEmEES § eomplete
cA beast séq%eﬁb'éc RALhIBES r@f(ﬂeﬁc RAcAE hdRad: N hﬁﬁ&lﬁges or 6

frequently at |east 24 nucleotides or 8 amino acids In
anippaigp in énnaﬂlofrmqn%x at|leagis34 mulentidsls @08 Pl 2gids irblengtimod
offdf 'a{jl%aét g henibes é‘l@%&hﬁo% R %ﬂ%& ! gﬁ’l‘éé g@os OQ%nu%ﬁiypc%s or
aci d sequences nmy eac I'se
angnganid jegnengés maseeach (r}plcem@nse a sequence (ie., a portlon of the complete

polynucleotide or amino acid sequence) that is similar between the two molecules, and (2)

may further comprise a sequence that is divergent between the two polynucleotides or
amino acid sequences, sequence comparisons between two (or more) molecules are
typically performed by comparing sequences of the two molecules over a "comparison

window" to identify and compare local regions of sequence similarity. A "comparison
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pol ynucl eoti de or am no acid sequence) that is simlar
bet ween the two nol ecules, and (2) may further
woanios®ia sequence that is divergent betweenprCiaBioo®001514
pol ynucl eoti des or am no acid sequences, sequence
conpari sons between two (or nore) nolecules are
typically perfornmed by conparing sequences of the two
nol ecul es over a "conparison wi ndow' to identify and
conpare | ocal regions of sequence simlarity. A
"conpari sonw ndow', as used herein, refers to a
conceptual segnent of at |east 18 contiguous
window'e @‘6 gbd hpe®, tefon® aoron€epani s@gnrat et WaK N 8 coutiuous nucleotide

o I A RGN S CEIE R N T
be\?ﬁmpagd mcuﬁwﬁaréﬂce @:tquéi&ﬁ ofht 16as&:[l$ &ﬁl’[l{%ﬁdﬂﬂ ngﬁ%tﬁi€§&56 Ahidlo acid
ereln.tnhe tio ol ynucl eoti de sequence in
seglﬁaélc%sdaﬁﬂ éV.hF%g‘h‘fL §,p%1§]m?¥ otide sequgnce %e comparison
Wlﬂ&d)\ﬁ [HEW T&Smpﬁsldzbﬁﬂﬂtlblhﬂ; 8Q&Sons A0Bstilt®nk, 2K tHellike (e, 3P bt 86
ercent or Iess as conpared to the reference

pegcg Hﬁ@ﬂ%sé a3 GamRarPdde s efstenesisarense (deh daesnet cgmprise additions or
detiibRY) it plinda PATigBRbA ¥R thedlvb g&ﬂi@ﬁ‘ées Obpﬁlﬂﬁ a‘h@ﬁhqéﬁ QP& Res for

Optimal alignment of sequences for ning a

ah@%’ﬁﬁ ACPEBHISRR HeRSRW iy Useopdistrddrydbie 1993‘1 wology algorithm of Smith
anl OVRERGN A@ivgﬁgﬁlt LN 4@1}5@1 )aﬁl}d h\é\ﬁhf%@{ﬂ lﬁ%}%eﬂﬁﬁg&tthm of

Mat h. 2:482 onD ogy a
Negrlggn ﬁﬁ%Wowsqhé 3 .Emi Hr 3V PR Hoydthe Match @i smnlanrﬁ mé#8d of

Pegrﬁglzgl%dp%gﬁlaﬁ ?1%8 SIGATL ﬂaa(f %E gllj @éi ?@5 %%14? 2{? q)g El@ﬁ%nze
impleg@gtptionsyof dhsapalgaitime (G ANBRSTHAT AALHS a0l TEASEA in the
Wﬂk&ﬁ{ﬂ @QﬁﬁcAS%ﬁ%ale gg%le ﬁeleﬁé&é@l{(}@n %&Tﬁé%r&er 16up,%75 Science

W sconsi n CGenetics war e
Dr(, Béavkisoinc Wi puaverksGpravips Vs b ssith&a pakB¥es), oi\bgdmsmmlon and

j . r r. ctor soft
th%\glegf Qr%lgngi%?ﬁe(g% 1l§§111t1 lﬁl}&be’% est aﬁerceﬁ nge\:rll\?fr 1tolrrp Z gy 0 tiﬁ& ting
coinparisoe mn@ivegtnqnﬁecb@nmagmms rﬂwfmh Goyleate®r t he
N ne rat the v ri us net hod
serg%%k%%’?ﬁ%ecg%n1 e&ﬁ%ﬁﬁ:mq%%ﬁgv?vg AHFRIRGC! mo
se(pmhgas ac 1delttlcal€{z o onaniudzotidd-bly- BRI BSresithe:-byElRBidh€Rsis) over
a.nuc ucI otide or

oo fatie iy BBt B BR e Bbes Bhett i s el Heby
coﬁbﬂinﬁgetmm opﬁﬁﬁlﬁ:;ealigﬁgﬁseqﬁerﬁmﬂﬂﬁ Wlﬁ’cﬁﬁt dﬂcﬁmphﬁson determining

I d. t mal al i gned
iR S0 O b G M9 Son(e ek &  Ngr D or
redidi@ oBeuTHRI bt seQ&lﬁxbéslt@ Sﬁlcﬂhe Yi‘ilhﬁé} off Hﬁtché’dﬁmsitﬁ)ﬁi dHEhEIE

1) or residue occurs

bas
n“%“ﬁefb‘gtfﬁ‘?t‘g’&é B%%@é’é bY Hleﬁ?tél I&lﬂt‘ﬁéomﬂ%@ﬁs ithegenpadepn window
(i. OB WirIoH sid), WhEmBBiplyRe: MUAREE bin(ﬂBty%lﬂc?ﬁge %élﬁé%%ﬁ a%%\l/ence

t he total nunber of positions in the conpari son
ideppitye Thefgrms wuhgantiabiderity” aprigedharein gbnyitesq chimacterstiglof a by

po%@cl&d?ldx lofhHinb BEa RERERRAL @ﬂ&elﬁ&hé‘ﬁ%ﬁ?@%&&%@ Qgﬁnoyamd-rh €

terms "substantial Tdentity” as ‘use erei n denotes a
COIPEATCS @ Sequienge that s aéleast 85 percent sequence identity, preferably at least 90 to

95 percent sequence identity, more usually at least 99 percent sequence identity as
compared to a reference sequence over a comparison window of at least 18 nucleotide (6
amino acid) positions, frequently over a window of at least 24-48 nucleotide (8-16 amino
acid) positions, wherein the percentage of sequence identity is calculated by comparing the

reference sequence to the sequence which may include deletions or additions which total 20
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pol ynucl eoti de or am no acid sequence, wherein the

pol ynucl eoti de or am no acid conprises a sequence t hat
woasocamotoeast 85 percent sequence identity, pretensogoo1514

at least 90 to 95 percent sequence identity, nore

usual ly at |east 99 percent sequence identity as

conpared to a reference sequence over a conpari son

wi ndow of at | east 18 nucleotide (6 am no acid)

positions, frequently over a wi ndow of at |east 24-48

nucl eoti de (8-16 am no acid) positions, wherein the

percent age of sequence identity is calcul ated by
pcanparlbssgf theacfcaher @quacs et dreemparidohevisda ETeecfalRheh
TR inglgde a$lgtigns or additions which total

ﬂﬁ%@ BN O° B FUsEd ad¢ B RE B er ence sequence over the

CONPAY ussd her\ﬂnnﬂh@ \tivenbh@nk @ftioha REEnSRULQNE EheFRYbRGafons follow

sub et of a |l er sequenc sed herein, the

B0l dsathe B Behuriol o A Sintheais Ll Bqiam, B, Goth and DR.

Gﬁthd%\/ |S@Iah@ﬂ&ssﬁ@ihtle@%&ﬁﬂéﬁﬁfﬂ’[hﬁn@b9 bs. a%reo%@ﬁels (e D- ammo

| rmunol ogy A Synthesis (2nd Edition, E %

aopslsiRof the wnmvenhsnﬂa@@w aaisls opinaied am&@maeis B@h@s Ma@s
dibub2@hlek am%jioea[c‘?c@' ﬁ%ﬂ&ri §mi(18 a8ds, é&)’uc Qgﬂl nd?ld% eg ﬁrlcogven Qr?al ammo

tvventy convent | ona am no acl unnatural” am no
acidyanpyadsose suiablei¢ompionenits fot E‘dymflﬁ@ c&@nm¢semlavdnybll Examples

] C. and_ ot unconve onal

o8RO5SR RGPSl ARSI s

tnpmﬂiyﬂ?@ﬁd d eN—a@étyllﬁﬁle PO pHEEPhodeivg N-i a@étyls&i‘@nﬂlfﬁﬁnﬂhethwnme
ﬁ ventional am no acids include: 4 hydroxyproline,

3ge ’é{ﬁ'b%%y’@ ubyrardysing. RNDRty largieiRg i ang siher dmiler amino acids and

nn'ﬁ% ARyl Mshﬁﬁoxy%oﬂﬂcgs @hﬁ’é F‘)nyggptlélgl'no@ﬁ@ﬁ ¥de8 BLbAChe lefthand

ornylnethlonlne -
d@@%@mlls @b@)ﬂn}l@@ W@llllléLq‘J:emlfWﬁ Hhegighihaad dacmﬂlommhqr caglpaxiy{terminal

dﬁﬁi&P Ak hydr oxyprol i ne).
' n1 g pog§$§%ST{ghﬁg?gﬁ%%ﬁaﬁgﬁgwﬁéﬁgln the | ef t hand

du r edmilgly. ulessrpecaftdmshereiser thaleftiindeat obsingladstrinied
oﬁ};rﬂpltemg ﬂle%@e%tlé 5" e?ldtt dﬁf‘}%{lg 8§¥ct1t01e L dou%h Cclrlan %t on,

In accc_)r ce w t e an conven
posinutllegtndeweq@nmssre@peé tcf asehb ﬁt:‘lhecrtwns &he thetibe 61[ fh amj addition

fr19 nucleot de. seguences
orfRS BRI B o o] R R A RS STt St P ations on
th@BNy%nslxahé bavigeths efqnmqmoe aas th@RBIrAreeﬂ witclege 5he tHé 5'end of the
rection 3" addition
R P LR P 8ed o Beal Pocteq P epEe & e DNA
sﬁanchhtsfmg th¢ sanie sdijeacd dsale REAULAN &didhedd DRGthan' ddief BRIRNA
and h t he, sane Q%uence ,as the RNA and which

vin
traché‘lpéare % CHEEoBS "dANSTean 8USBR"t r anscri pt are
r ef @[sra@ﬁllddao @Slypqﬁﬁ§§ 2R MRrHCYNRBHAS dentiBf YRAGEhAEOTH %ﬁ%ﬁde
strg g qg}he sane sequence as the
Se%ﬁ?&"%?v i Ggagy a]tl%le s by ke ypeiere RO BETISEF pyies
de@u® ohp fvelhR0sth@ a@?east@@%‘r%&ft @&@kﬁ&QH&ﬁﬁe Preferdi Qﬁqgelsf &f
to pol ypeptides, the term "substanti al |dent|¥y nmeans
PergRRk Seﬂl\lﬁﬁc%lélﬁ]@titﬂénme preferably at least 95 percent sequence identity, and most
preferably at least 99 percent sequence identity.
Preferably, residue positions which are not identical differ by conservative amino
acid substitutions.
Conservative amino acid substitutions refer to the interchangeability of residues
having similar side chains. For example, a group of amino acids having aliphatic side

chains is glycine, alanine, valine, leucine, and isoleucine; a group of amino acids having
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sequences, when optinmally aligned, such as by the
prograns GAP or BESTFIT using default gap weights,
wehaereaoaivl | east 80 percent sequence identity, PCT/IB2006/001514
preferably at |east 90 percent sequence identity, nore
preferably at |east 95 percent sequence identity, and
nost preferably at | east 99 percent sequence identity.
Preferably, residue positions which are not identical
differ by conservative amno acid substitutions.
Conservative am no acid substitutions refer to the
i nterchangeability of residues having simlar side
alphdicAy/drdxgl sidexahapis és seéing mmlubreﬁlﬁm@ Il gicupatiahnd i ¥isM@ving amide-

cqn{alrp n%smlle cglﬁlalg & a%?agﬁ%ﬁ%;lénd %ltéplélﬁ’[:? %al a{;ﬁ agngn%gqai%slslpa%mg aromatic
sideeohiaing &l phpitddlitind) Yo gy lancsmﬁﬁolﬁlhﬁll ahl'@od}ﬁofsaﬁﬁh@&uﬂ;r}ﬁvmg basic
avl n

reon 0 no acid
SRR (PR A0 B s S g e eiiheving sulfor
coptaittigididechaihs & QHRInG fan@ﬂi'eﬂhﬁ)n%l Peefhfodl Dfset BB hhfo 3LidE
Sllghalns I s phenyl al ani ne, tyrosine, and tryptophan; a

?QS‘&&PH&FOUQH?%V%@F d@lcHﬁvﬁ%@lcwsérhéméala@n%ﬁﬁ@me, Iygine-arginine,
alhii® Valine, @TuBHnRit NG aIﬁE‘ G a§aldinRQuialgle@ group of amno
aci ds haV|q$ sul urcontalnlng side chains is cysteine
and ‘HetifsPepd hgemppgEog reegorson sie aking yad spabensenef agbodies or
i bbb nl R HRURSc RtBipl & ds rl‘)@m? %Hgdnﬂﬁséeﬁ %g %{éﬁr&gnt
phenyl al ani ne-tyrosine, | ysine-argini
inyegtipm@roviding tad e vawam inghe aarito sepsaagicn aaagmn ahlease75%,
mé¥ p%f&%i? $€1dash §(§%' %%,@5'%9 bnd” ﬁgét g{elfé}glﬁ b?% |$ %muqar
aci d sequences i’ bodi es or ‘I nmund P
CORESINERIlG erging raéldé@lﬂ{tc@mhfala@dioatsnlbbtedg C@nmmuas spthchyerntdrec
the ons
thpsre %g %{ﬁ }élf\?/!}fnﬁq fargﬁ}o éf zgnlglﬁ% ctl&ﬁ{laia’ctarei e}é?etd 11}\%.)1‘59 1T S}‘% rcgams
G‘m‘:@@élv abdogedaming asmis &@%ﬁn@ﬂ%dlﬁﬁéﬁ) ln‘a)rfalmﬂnst(l]:)ﬂoﬁiﬁeﬂrﬁhb Yicids
arg ?sg%ﬂa!tg I%ER% ntnltg Lﬂ%)%amc %%nﬁc, d: &re %%1% mgl;ng\o}gﬁ {l)gudme (3) non-polar
anme(pacadseimaaiamma Nehltehhaﬂemdf Imieutlak,eprcplirﬁp@emylhlamﬁe andtieibhihy,

EO ds fhat are relaéed in their side halns
oo 8% 35 beiBho R b S aihtie ePeganer i shroroa

cybtaine, séama, thr@mine( fyosaei dhehpdtdphilicadhids addLindls fedrkiatng,
m no acjds are |ysine, argihine,

ssirdofan 'f‘sr?%’ffat§ s%}“t?fswep%w PG g e 5 e it hregnine. The

hydsiphdte; athiad atideinciugd®hlatias l’cl?ste1ﬂé’ KoledBine,ABRME! AbRINHR,
han and 4) unchar ged_pol ar ani no

prielatf BRYPg ctRlePhats e L Ve A A By 1 o

indedel ()8eridelh@ Gbditne, bviﬁfcﬁ%teﬁﬁe al-laﬁﬁtldjﬂ)ﬁifr&%lnﬂg @MhPagine and
aci ds include arginine, aragi ne, asparta

gh&glmngﬁy}ﬁgh arg Fl}?tagﬁ,gq Cé)ntqlﬁlgg agilpyeliin) ail,agzprﬁevalglé,rlplpp@le aadd
isdldtc RN KIEh ard R Mﬂz{tfémg_‘i] “an@ﬂb%eﬁﬁblgﬁmé rffy#)ﬁ?ﬁan, and tyrosine,

alanlne cystelne i sol eucl ne, eu0|ne
wiiphes haezaniatis farpilih| Honexanimlsy p&l@pﬂqmablpw oiridhadan fsolated

reM@ehnRBt of MR Tne WA dnli§te@fne 3N 4% 3G agﬁartate with a glutamate, a

threonine with a serine, or a similar replacement of an amino acid with a structurally related

amino acid will not have a major effect on the binding or properties of the resulting
molecule, especially if the replacement does not involve an amino acid within a framework
site. Whether an amino acid change results in a functional peptide can readily be
determined by assaying the specific activity of the polypeptide derivative. Assays are

described in detail herein. Fragments or analogs of antibodies or immunoglobulin
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include (i) serine and threonine, which are the

al i phati c-hydroxy famly; (ii) asparagi ne and
wgl2odcamde, which are the am de contai ni ng famPCy/iB2006/001514

(iii) alanine, valine, |eucine and isol eucine, which

are the aliphatic famly; and (iv) phenyl al ani ne,

tryptophan, and tyrosine, which are the aromatic

famly. For exanple, it is reasonable to expect that

an isolated replacenent of a | eucine with an

i sol euci ne or valine, an aspartate with a glutamte, a

threonine with a serine, or a simlar replacenent of
malgcides qao baciadilyprtirred byt thost affoadihaty sléll &t @d a@nPrer@daghino- and
ML .not. .haye a or effect on bi ndi or :
calbosaPfind® fRe Tl douPel 55t SPshineeta ehBle Gl doppains
Sm’ra:mmlanﬂ acetimal ddeass daatbe idvolisEbyaddnpating oamedmwe&tmerand/or

am no acid _change results

er
arfigh BT BrE RS T i e Dronr B oA o TReRET Ty
co&ﬁﬁl&yﬂz&gc&rﬁﬁn&ﬁi&ﬁ‘éﬂﬁdcﬁ afilskd tl Mer@ify §dd8eRO RS pARicted protein
rlvatuém@PAssa ys are described I n detail herein.

cop %@ﬁ%‘?ﬂ sé]ﬁzé pg@lg 11bqthe§ﬁ>gq>t%ﬂ pideoyp structure and/or function.

MefBE e gdah/ d‘dr&@i‘ﬁ' s@(ﬁiéh@e% 9.%5) ‘Pol@ etd £ REHWYhREQRALR D Mstructure
those of ordinary skill in the art. Preferred am no-

arg KeP Ve rBRIYS ¢4 4 rsrﬁ“i*“}Fe %?3 *%ﬂ%lﬁt Thiggy the fereenins wemnles near
dRRIAREGAE 185k of L i BB 2 c%fé@é%h?z {ejg GLHEES 2 rﬂf‘s‘#mcturafl

functional dommins can be ide y comparison o
copfamaieus dest g bangA de define ﬁ@u@@ﬂaban@e“qmnmé dormaias ingiccordance
with Bk iifveRfiodr OPri etary sequence databases. Preferably,

conputeri zed conparison nethods are used to identify

sequepferedanming ecid ﬁubpiﬂ@tjomae@jthpwowlecln (Doeduoe ma:t:epmhﬂuy to
t f kn
prgtggi%lg S(2)t J@éﬂcg ?&Qéﬁtlbﬁlﬂ}/ i @8&%}@{\ él@:?bl% inda for f01imé1[1;l;l

struct’ure an
prefemuronmpees, Ef’étaltfﬁrdllmﬂlmgﬁfﬁnmlek lamml) thnfersor drlqdﬁfy sthan al

PPYHAHS, IR S0 5l BB RG B E e
muthios ef meqséucé bthemth4rhide aamraﬁamcm&ﬁnmpmpﬁee £qagheiCEor example,

L T T S R T G
subgitwtictha) oy i thddle tihthe inatuenilyt oturrp et frehedprirady fcthéportion of

tituti th wh d
thez ﬁcggpeé %1#%%)1}(%@?@’[%{% gorﬁ?,lgfsgEﬂt@é}%gnteén}glecglga g@gacts. A conservative
amiﬂs Eﬁ@tﬂbbﬁﬁlﬁdlyshbﬂd ot SdSthRdly (;Ba)ngahfe%fru&ﬁﬁmﬂaﬁlcterlstlcs of the
for formn conpl exes,

P AR ?Plé%en%&ﬁ%fn’(n&)amééh?%ﬁl R Pmk bty hat occurs

in RS0 §da8eHcE,  dRFupt b&ﬁ@ﬂt?rﬁ!@@f sdRbRRSf §tiu%§1ré)lfhat5<ﬂi§1|30terlzes the
anal ogs. Anal ogs can include various muteins of

pageeh traftiscb HaRD R gk P FrEo e PalYPSRLge seroRdany alpiéelﬁma/esnuculres

arS @ALEAGH PIoRinsCHAMRIEs andl MAb&1 Q' Pribibiel RbEioRiTh! nl@d a‘W‘ 2
substitutions referably conservative amno

Fregmsarangd Goppms) NewyY asle (19848; Tnfodustiontet Riptginy SPJIC’@IﬁC(@r Biramgen
and S AYENCedsP G@flﬁfd@*ﬁbﬂsﬁn& Na& B L9 (1 %%P 16)2 rb?ld RALYRERY %1td €

out si de’ t hé donmmi n(s) formng Inter ar contac

Naturg g ddvdpPP Ve
The term "polypeptide fragment" as used herein refers to a polypeptide that has an

amino terminal and/or carboxy-terminal deletion, but where the remaining amino acid
sequence is identical to the corresponding positions in the naturally-occurring sequence
deduced, for example, from a full length cDNA sequence. Fragments typically are at least

5, 6, 8 or 10 amino acids long, preferably at least 14 amino acids long' more preferably at
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am no acid substitution should not substantially
change the structural characteristics of the parent
weeaowamneg®i{e. g., a replacenent am no acid shoulpdTnB1006/001514
tend to break a helix that occurs in the parent
sequence, or disrupt other types of secondary
structure that characterizes the parent sequence).
Exanpl es of art-recogni zed pol ypepti de secondary and
tertiary structures are described in Proteins,
Structures and Ml ecul ar Principles (Creighton, Ed.,
W H. Freeman and Conpany, New York (1984));
ledsh2¢ adinotacds ld:ng Bndlyeit RaStSOuating idsCondBaansen m@fb%réferably at

nd Publ j hln w York, N.Y
leetsg g@ % <e) aglrc]lgl {I & S ea(na ‘N%Fgl Ple e@gafe@dg p?ll]g@mies which
ard bmnmrsbdimf poigyeifadeast 2ﬁg’ﬁﬁlﬁtamdélﬂ1ab|§z@,@ulkk%ﬁhlrld€nﬁfﬁ6%
tide that has %F1no term na
poétéornb‘gpy?y; @Fﬁ?ﬁ&?" 3G SETY°BeF, aanY 1Ghnlas @t lepsd oaaeecrféhqﬁoﬂgwmg
propertia: @y tspdacﬁEQﬁlﬁlﬁifg&o BNy, ‘dﬁd{Hr IsGi@dbld BindiREcdmBltofsS @gﬁ i to
sitions i e_naturally-occurr sequence
bl‘? APRIORHAE &Ny \I;llaﬁlﬁl%l of () abi @h@ﬂﬂl@l@ﬁ&h‘s@@ﬁ@ﬂ@@ceﬂ gromh in vitro
or ik ﬁgﬂelﬂhﬁcﬂwpp&ﬂ:lebﬂ%e?dﬁﬁlo cdn?}ﬁl%ts a?‘rons@rvaﬁveoa'inngjfé) agid nug%gtlmtlon

s lon refera at | east am no acl
‘n%fidénoﬁroéfig‘%%) ;Wl%tf?sé%é to thg neirialy- ecsiuding Ismmguceu sualoky
tygibally@@sit 188t BniRo Q&&ﬁ&% gﬂegera@g d: £Y£50 Hfg{ng 1ds o%é gHngm

at least 70 amno acid term
anﬁ§@ﬁ“%%@@@ﬁkméﬁé?ﬁﬂkbngbnyp@BYwdesnmmwﬂhmamk conprlsed

of

o b?flztﬁitlrﬁgﬁ‘l%lgsg%% ?c?ntlr%&tﬁ% B%e%g% ?ftg]l ﬂgm%f%u%cz&elacﬁlg% as poncpeptide
drygs ivithsuepestinsanelpgbuakn thpseld thedemplemstepiidee Tthésettﬁes of non-

[ Qlfh ndln
pe utgdg ec‘ramgw t%?%ﬁﬁéd ?%tldgc S ohad ep? ?a”tcgge 1. Adv.
Drigg Bet 15381 b386), ateber aﬁngrdndu@hr frgNs p139% 31)98&)@ a1|1d Edank € al. J. Med.
AR 08 S Tl ek
maesnbe mpdclunge Pﬁmd‘mnlaxetld; thathsdt Suﬁlblﬂute@]@lsl(rm[ar acderbbARcAFy useful
i th respect t.o t nat ur a occurring

el e hagR e B RS e alP A s i e tiive”

Geacnaﬂlﬁ plepilﬂ}pmlmemfs efead&iuMuﬁlly kipdRkt to'iopa%ﬂl%ﬁ) @%éﬁﬁdé ﬁ@g aOor
be as long as a FI

ofte

f ;9%@ ’tl}agﬂ%s A ?cﬁfﬂﬁaf;ﬂwmﬂ p]&eé*ma%?ﬁl?aé actiyitn), é@@ ag fpman

tnimdyﬁmlt Yavesmd of ﬂﬁoﬁeﬁtﬁp’fﬂi&dﬁaﬁﬁg‘e@ Bhtidrally fe?(il'e'&f tya lﬂ&a%e selected
fronoR- %@ tldesg{1 g%'{ﬁé ropertles anal ogous to those

BY e REUP &BISKE FsCB~ 6l and
tra) FPOUOH,- I CHOH) B, e mzﬂg@ mb?%éﬂﬁﬁls wﬂaﬁ kno pin the gut.

ti dom petics” Fauchere ) . 29

SYS&TB%@)S“ SLHIOR o4 AP TR RHEe racrqis Asd gpns@@us( srmye wahn@l D-
amE6aRE Flthedamedype (MBIAD-1H& T g&g %%s&rﬁe? %Zg be ?ééﬁ to generate

compounds, are often devel op
moggiiile eshtidesd Tpraddaan, WSW@U@ pen‘gdes Rempiigies mamdﬁnsmesgeqﬁmbe or

a sﬁﬂs@mﬁilf QA cloMseﬁéug'sé £ LapSHL cal |
tEJept Al 3}{ é oiserleuy qg ncdeQ %%cgo artﬁaygae lﬁeneg?té%ﬁy meéﬁods known
in theat éﬁ’s‘é‘&l tpkGisrasgy dph ﬂileadilocdlemf 6E887 (1992)) for example, by adding
internal cysteine residues capable of forming intramolecular disulfide bridges which cyclize
the peptide.

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.
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General ly, peptidom netics are structurally simlar to

a paradi gm pol ypeptide {i.e., a polypeptide that has a
woizomhemotcal property or pharmacol ogi cal acti viPCY)IB2006/001514

such as human anti body, but have one or nore peptide

| i nkages optionally replaced by a |linkage sel ected

fromthe group consisting of: - CH2ZNH, -CH 2S-, -CH

2-CH2- , ~CH=CH-(cis and trans), -COCH 2- , CH(OH) CH2-

, and -CH2SO-, by nethods well known in the art.

Systematic substitution of one or nore am no aci ds of

a consensus sequence with a Dam no acid of the sane

t y peAfused hereiby tlhy @inme "liabel pérdltbeliod” ﬂefdrsyﬁilﬁkﬁ))’pdm%nkbea u&edable

geney, tides. add|
b Be08Ch 2 £olBL R0 RPERERLY S5, L LSO b enie
ofdnotmy}smbstuasrthatahﬁ e dedenddi l@aharmm(ésg SBEptER containing a
ﬂL\t/arl a ner.at e known in the art

e
B Rk E e R P! SPoCrigis BnorsY o cuompye
méﬂmdsﬁ Xl’m‘qeftﬁn stoyatiafi] iRGatieNbrahaREr caY 868 b GefBiltU %nous
of form n i ntranol ecul ar di sul fide bridges
B eI 58 BE4 GeCoPRnY 5 iosiyerih of 310 Sche used.
Esheipiis b 1aBeld @ @bB paptde b aad, bﬁpe[mﬁmgmte@ B¢l T(ngwﬁ’l%

hem cal coppounds, a bio ogi cal C ec
raéﬁ??‘ﬁﬁﬁs FEAfaoElides k-1 6{394! %Nrr%ﬁeg[rg?a Be, Ilugeld Hbarﬂ@pmscent

labdie(elo€ MIEC, thedd@line, @aﬁlthahﬁp ﬁflc?sghorg)eérﬁgﬁaﬁ(plabag gJ ngp q{o%as%}aglsh

of .a detectabl e nark er, % or at
PeFoxiflasy. arselastesidatentyciderns. dkaline p?ewhheéme) pbermhpmhgsp@mhudmyl

grédps %r@de’téﬂﬁineﬁ%b%éﬁﬁe Eﬁg)tpe%&rélﬁe&i B% & géc%gilak%% regorterﬁf g,

avi n (e g., streptavidin co al ni sce
leyginelzpeppaiegyaraes bindine sidstior stemammlmemememmmm

doBfds Cpltof tags?l %oﬁﬁteﬁ{b%dlq{%hgolgﬁgls ar: gtt & %ecli Ey spacer arms of various

situations mar ker  can
lenethsrte praued R,Oteﬂi‘#a} jteyipshinrzarico.d Eheofroh aﬁmhnz{vguml g,gaﬁtptr ideles as

n the art
usﬁti;ﬁejer&ih Yéf@r@‘ﬁ 4 aieo a?&%neé%qgé\grr comé)lo&gglb%a[p&glg of ﬁx@?{ﬁ%a d%med
tll%m@unmffdd Whereptopaply adménifterkd tve pagientr adi oi sot opes or
r adi N, 35S, 90Y, 99Tc
111 ||dr%%mﬁ’HH %@ﬂ&%ﬁ%ﬁa@? 5 “Fed% S?fgmlgé‘b &friyentiongl usage; iy ghe art, as
exerhplifediby & he MottrhnarHit ®igloasy o CadmicBINZyHB {Raeker, A S, McGraw-

. aQr.ser sh peroxi dase, p-gal actosi dase,
Hlflesa% earnlagllssgo 89?$<*)g| i ne phosphatase), chem | um nescent,

bi offh&iekm Jaroupeplaspc e@kﬁht"as ﬁﬂeﬂ @QreﬁﬂbYﬁ&%'a@@ltﬁﬁhttlﬁ?@ﬁe
orter (e.g., leucine

ol P ey S aRe Se ey v eresionar » seabiadng human,
paﬂmtﬂaﬂpdnﬁﬁgnaﬁfi@calhcefduﬁﬂbﬁ&l SINRL B%arcﬁlﬁintaoﬁ?cohﬁgﬁ ghdrﬁ‘a or
1 3? m‘godl me | abel s are attached by spacer
CUsPI{R, MR %‘ﬂf@?fﬁ%aws freqnsatdy pereRsby @an@n@plaenc agents.
hi ndg ag@ehereid) esubShmfiallp Pade ”ﬁfé@ﬂé%h%}ec%@&é oy 'Eheq)rréﬁ%mnﬁﬁt
used her‘len refers to a chem cal onpo nd 0

SPEBBESTY (igh Bagadrebag itipaai ah@ﬂdanblté@l Wd)ther individual species

in the composition), and preferably a substantially purified fraction is a composition
wherein the object species comprises at least about 50 percent (on a molar basis) of all
macromolecular species present.

Generally, a substantially pure composition will comprise more than about 80
percent of all macromolecular species present in the composition, more preferably more
than about 85%, 90%, 95%, and 99%. Most preferably, the object species is purified to
essential homogeneity (contaminant species cannot be detected in the composition by
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therapeutic effect when properly adm nistered to a

patient. Oher chem stry terns herein are used
weeemd9g to conventional usage in the art, asCT/IB2006/001514

exenplified by The MG awHi Il D ctionary of Chem ca

Ternms (Parker, S., Ed., McGaw Hill, San Francisco

(1985)). The term "antineoplastic agent" is used

herein to refer to agents that have the functiona

property of inhibiting a devel opnment or progression of

a neoplasmin a human, particularly a malignant

(cancerous) |esion, such as a carcinom, sarconmm,
convg¢hdandetection methkés)ivderdimihe bormpaitionfcometaestentinlly i single

fre entl groperty of antineoplastic agents. As
““ﬁ%@%’ %ﬁme “substantially pure" nmeans an obj ect

spe the&nh paticReinplu@écbdninnanhd saeatiagssupjeetse e rm gubjead mchudes

nol ar sis it |s nore abundant than any ot her
h”Wﬁ@VWﬁ8§§¥“%$€@1es in the conposition), and preferably

a substanti all pur fied fract 18 conposi tion
E%ﬁ&i4ﬁ#¥@%ﬁ¥¥ﬂLig¥¥94¥§¥%##égiéﬁ§5§ | east about 50

ggggﬁ%’im\é Ils %?’?é?‘ g(} f%f eXgmglub%s{ngﬁ reoﬂg?e%ur%s Alscribed in the

xﬁﬁﬁl@@Fﬂotzidemme Aﬁ@gp muHQJymﬂﬁbodyhﬁgbnaiamdt f08 examﬂﬂ@ bpt
of al nacronnlec dg eC|es rese

COpYSHES F HHONS Y8 %?SW FopusE ﬁgnfkﬁ%}a{hvehfs%"héééﬂm

anf558y i8N89, fdvRedmpE afsBig b, didphe nﬁﬁﬂhcﬁl@ usigpeaivedics S
purified to essential honD eneity Qﬁ%‘ am nant speci es
coptamingon R SE4UERCE n SEHEAP Wﬁh‘fé P WEBAY Elf T ohgt

weh9s/8¢3470R4 1B, Pt Sb. BBELT £04) whitl RS |1ﬁdo§fd>rdi&ﬂl$yl 1$fe$ence In
essentially of a S|ngle macr ool ecul ar specgﬁ é@
this epprPasht 4 eombiiaiRTial HRarsHRfPRASS A PEFRHPRARYS Qi light apdheavy
chiiiSaik %&B@n%&' 9é1§§ hathAESULEMUHBE R TG fra kifereof.
uman bodies and Hunmani zati on of Anti bodies A

hu FMghléFlNV poipdy i PreieedietipIofasE WEKEHE 5ast e HEP piHBe process
mﬁn&)e% %%'ﬁuﬁﬁggg %%ﬁég@ﬁig ﬁdﬁ Huein BX AP LaR hRhRY IFdEDrO8 O Wome of

i's generated, for exanple, by,
the cndwgmoumlgeaw WV-“QX k@bl@ﬁrﬂéghéﬁhalﬂg@lf‘ﬁ ﬂhtwen@g%c @DQhuman animal

have Qe d?sagl)ad %Iﬁ &€ ﬁfé%‘b){e%f he réHFaIﬁﬁ@méHt' kg hgecﬁtetg'e}?&Q% gélﬁas

exa , using pRase-di splay metho
enusdmgummtnogkoblmles i Rpaisn foray aotitep. Auadditioesflerstens hugas eavy

roach are n d i
ch@@%ua ‘inbcg% 1€ast dpn\(ﬁxghaéﬂgm%lﬂ 1%“%5@ 28 fst%%ylz téiﬁ £GrCtee into ‘e
ariiedle O%ud, oespposeabd ed a&h;amnsea‘rect stigen, tHerhutran éocapverrm to prgvide

conbi nat ori al r.ar hage irs
858¢S TegHee A }E?HH%85§C£ gwﬁgﬂgpes %?eene@ga&@% E@?ﬁ al
inhuniR6eH Mok, hekermemonte prbdgeoB-cbllaitjnsadrste tﬁldbrlemfan

immunoglobulins.

A variety of techniques are well-known in the art for producing xenogenic non-
human animals. For example, see U.S. Pat. No. 6,075,181 and No. 6,150,584, By one
strategy, the xenogeneic (human) heavy and light chain immunoglobulin genes are
introduced into the host germ line (e.g., sperm or oocytes) and, in separate steps, the
corresponding host genes are rendered non-functional by inactivation using homologous
recombination. Human heavy and light chain immunoglobulin genes are reconstructed in
an appropriate eukaryotic or prokaryotic microorganism, and the resulting DNA fragments

are introduced into the appropriate host, for example, the pronuclei of fertilized mouse
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A hul FNg anti body is produced by a process wherein at
| east one step of the process includes inmmunizing a
wonressigenic, non-human ani mal wi th human | FNg pCcoaB2o06/001514
Sone of the endogenous heavy and/or kappa |ight chain
| oci of this xenogenic non-human ani mal have been
di sabl ed and are incapable of the rearrangenent
required to generate genes encodi ng i nmunogl obulins in
response to an antigen. In addition, at |east one
human heavy chain | ocus and at | east one human [|ight
chai n | ocus have been stably transfected into the
oogyesrel emUTyanic st¢rm cellss pontetioo oﬁﬂleaaddnganms @n@ dnmnhoglEulin loci

encodi n
is EJ&?%%H gg Fb.r%eb | didre§ Sﬁ{og %2 gl%n‘hglognat\é lcl:o (ﬁogméregmlglﬂg?ﬁn in
the Joesh cqlhmmmmlyambmhﬁrsﬁnoc@],s ok b&nﬁc&ﬂ@lﬂ&mﬁl&e@ h@db&(ﬁ)‘éy’ces

TI% tf?r !etéleé; di IFlp{IOHS %%rmevto Ve @:{@ﬁgqq%gw ?1%%{3&&1%&{[{26 t@fﬁet locus
or pcledmt:wmgn xlerttmgeﬂiocms ﬁém)hl.jﬁ]dilﬁc&gﬂ ﬁﬂg&ltllglé mggiile @é@%' 168 in2Rfon of
an y one
* SUF’Sta leé’ffkﬁ'?ﬁg ﬂ%?e%eg%%?&]ﬁéy PHUTER o Redieriimilyie setrmted
wlhichnaradgeluh pait G&n e ndéBfibdSriIRgeEesleh BLR 4B 8reNQS 110G M
m.or_ oocyt ES and, in separate st eps,

o iSRRG THBSES GHES U 5 it dhe ating of st i

111macédllﬂfp‘1ialn@1|ﬁﬁﬂun$§loﬁuﬁﬁ Cddi WPdthaBR vHE iR RAEPLRAS S us loci will
nati on. Human heavy and |ight chain

Ylﬁl‘ﬁm}ﬁ‘ati 1950 4bedeedustiaon SaUERS YIIQETEH, ¢-8. Byman.

apPIOM Ak el bt Tea®poRid

. and the result|r1a%gwa argoﬁénggf§§2m§%¥$%%%cé%mgk?ﬂﬁ

mlt%O%lﬁlpﬂhadw arteéls%@ffeplefcs rdlrecs@bfnﬁbe @Hqsmdmgandngemusof
RhddibldRdodTs

IR O ASRNENS-B L EIL) AR EIAPLUS, T s

sipifapequg “%i‘é‘i‘]‘faé‘Q%@PdU?PIﬁ@if@@t @fdh@lmsioamoummmfnoghbulm ThlS is

folﬁﬂ%%rﬂh@éeﬁeﬂa@&i Of%lﬁw{g‘% 1@%@5&1 &lﬁ&otﬂ‘% Ll 1?1? gemm cep Qerived

host cells, particular pryonic s ém
Cé%%@ﬁG@Néhﬁéﬂ”ﬁ@gmnﬂnmed nmouse oocytes. The targeted

di SFHMx'a 160:9 clal'ﬂ Xlghey a %l:e%&l %Eulngzg?ng]t ﬁFg’IX a{}@ﬁ%ﬁf IFWgVed

del etion arget
fropugthe é@nolg@@@l sorabcmwannaé dndimmmsaized maoﬂdﬂigOO vdrtouk aeivds

[ f selec abI se  of
o B RELL SO0 81 5 BRSPS 5l o
fromhlympheid dsaley, nmhldmgrbupmttles‘tﬂmm tohpled @dnﬁﬂls? oY@ b bone
of trans [ t he genetic
R o B SRRy Bhie SRl bt
pradost Isrge) (ﬂimdalhjt amqudauﬁm dfmmmghmgﬂ nlthagthve!w enes
St,r ai ctivated endogenous loci wll vyi §

encodln ?eslth logtﬂ g 1, n;varl ns can be tecoV
OIS OBHEP Bddy1p PORRIt gD varighly g ered

and(@dp&g&l’alﬁh @ diferiglg celhiyp@ fnclddingdlut abi BERALd 1‘6% rﬁa{nﬁlﬁﬁlﬁg%ell
of the_human heavy t chain

t ortions
cul Wﬁ% Gbrfsrie n%t&ﬁn the ntigedies dissciyp la@élddﬁﬂrcg@tlf’r therepl
COIﬁ@Sé@&W e GRARARYS

In addition, the entire set of fully human anti-IFNy antibodies generated by the

xenogenic non-human animal may be screened to identify one such clone with the optimal
characteristics. Such characteristics include, for example, binding affinity to the human

IFNy protein, stability of the interaction as well as the isotype of the fully human anti-IFNy
antibody. Clones from the entire set which have the desired characteristics then are used as

a source of nucleotide sequences encoding the desired variable regions, for further
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i mmunogl obulin |oci by honol ogous reconbination in

enbryonic stemcells. This results in sinultaneous
wonamiioydti on and repl acenent of the endogenou®CT/IB2006/001514

i mmunogl obulin. This is followed by the generation of

chimeric animals in which the enbryonic stem

cell-derived cells can contribute to the germlines.

For exanple, a B cell clone that expresses hunman

anti-1FNg antibody is renmoved fromthe xenogenic

non- human ani mal and inmmortalized according to various

nmet hods known within the art. Such B cells may be
meyEpyletec tolicereratt yntibpding witlethotse olbrafteristies, andlwrlatios ceflls@dtems,

us gmﬁ%nqoﬁefl‘?&px%%hﬂaﬁt%? gnsg O;%c butQoL restricted to

, and Bone marrow. The
r es Ulhissgeneral simmteey slas deorBirated in&oﬁmctlblewﬁli padeidn anthe first

XA gtk R B PP B i g B 71321

(1994:)13 ﬂ“hmhplviehqh, is gemasdlmgslcaoj bitddlineatéd RN gma@éwk\pgfcgmﬂ $erial
an can e recov

G/ Bbe B B Ry B P8 P TR, B By o tioR ) hio.297

ﬁlad)luly 2SUPIT e M2 649 ﬁrmmml Joamgeekiled @@Jo@ URE!I %Yegltl\%%h 181993,

d tly or indivi
oot DrERudier2 b0 08a%a1 % g Apri Ras 19SS ebifaes
Jahdm}aﬂﬂllwf}?f@{%/%b]@ﬁ brf1©7 585 Qfg/dd] I, FWAR [hh%nfd%'@i%zz 582,
1ﬂﬁ£§1 badj es enerate %{the Xxenogeni ¢ non- huhan ani naf

0f e, 159é’|5e - 100, flgdime Pyl BWRe0%48371 Bled Twnetsh19%e

08&(86I8@|ﬁ1§d1ﬁﬁ1§6t 1&}95 S08/48%.358Uabg ﬁ!ﬁ@fsai%%rééﬁé@ | 16k HES s,
aftinity to th

198? &8&6ﬁn?§tf%1 Jurﬂ? 89510324 T6led Dombeard Wl amjsossmse 620,
ﬁlécﬁpédéﬁl%epi 1bb@aﬂdbtj EYPJM@%E itch ok '\@15’1‘)”584 bé’,q¥4,5§§, 8195 181,

fromthe entire set which have the des
and f 3P 269 endslepanssa Bagant Mo 3968 d84B2a3 @@ﬁocﬁeBZaﬁnd 3 068 507 B2.

SePHIGH ﬁ/ﬁhﬂ&eet af %%?fﬁ@&eﬁgscﬁd A9 5%3?9&7? sid §reevagnrcf 2 Pobovr[s T.

reglons for furthermni atIO
ExanMiptho B 84S A H1 9950 - e alsh aEmmrtsm Pesdmt <Nz>,, HPro 463ti6t Bat grug

t
Pt R 12 og AR SAMEDN G R BT B poffa, puvtisnea
Feblmayrds t 944 Edernatiopalitagnt Applicaiid NG eWeY 86/B 4096 qfughédlrﬁd (S)ctober
t r ai,ns bl i in. . See
B R T b e SR o5, B P B friched Becemter
21@pPt.oach is further dlscussed and delinegte? :ndU S.
Pat | j.cation Se 1 466,.00 ile
J Zn ﬁrggr“y ﬁ\@”{l‘fg@"@ aﬁ"z/o B, %I%ufﬂf%eg a4 lpsy @pprgachy doye
mififdcad Syp2@ich, afnl elx&géndlluﬂ Iy 1a24s isk98dekel AfrO, tB4Bictubibh 6tbicces
031,801, filed March 15, 1993,

- Jul 0
GrgiofCiohssd Fof el lﬂf}t?u usy gne qigaere VFBEegY onelg; mere Dackenes,

bre 3§ gerk9Qdnu OHs @76 |
TP N T T e

eay8 SONSAF wEgipnsEs forpefl dnfo 3 penstract farioBrtiygnees Anigw]. This
approdcBds dddiebed in TXD PateMI &@%4§§87 tof dule i P Nfads. ]P%gegt Nos.

3,545,806, 5,625,825, 5,625,126, 5,633,425, 5,661,016, 5,770,429, 5,789,650, 5,814,318,

5,877,397, 5,874,299, and 6,255,458 each to Lonberg and Kay, U.S. Patent No. 5,591,669

and 6,023.010 to Krimpenfort and Berns, U.S. Patent Nos. 5,612,205, 5,721,367, and

5,789,215 to Berns et al., and U.S. Patent No. 5, 643,763 to Choi and Dunn, and GenPharm

International U.S. Patent Application Serial Nos. 07/574,748, filed August 29, 1990,

07/575,962, filed August 31, 1990, 07/810,279, filed December 17, 1991, 07/853,408, filed
40
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08/ 486, 853, filed June 5, 1995, 08/486,857, filed June

5, 1995, 08/486,859, filed June 5, 1995, 08/462,513,
woOib@dodome 5, 1995, 08/ 724,752, filed Cctober pRT/IRB9&001514

and 08/ 759, 620, filed Decenber 3, 1996 and U. S.

Patent Nos. 6,162,963, 6,150,584, 6, 114,598,

6, 075,181, and 5,939,598 and Japanese Patent Nos. 3

068 180 B2, 3 068 506 B2, and 3 068 507 B2. See al so

Mendez et al. Nature Cenetics 15:146-156 (1997) and

G een and Jakobovits J. Exp. Med.: 188:483-495 (1998).

See al so European Patent No., EP 0 463 151 Bl, grant
Mwbllﬂslﬁ)@a, W(9e.068, filedBBe 2B Nt98R.rA1990,860, et Batember 16, 1992,

[ h

QB 9RO, 1Y, BAGE07 g B LSRR TR,

Ng@h®40T5 19931681 16h5d9 Cﬁiedabeuenmaj; 3 19% 08N\6>,868), 21463193&(:ember 10,

' J 1 76310, publ.i sh
SR8 MO ENten 9,990 SRR SR p BN i ora .
Inteanagions] PhieatetbplicAtitinNds0BACEY2/Ga90 8,08 0MD2/10643, heomznzizhmﬁ 9]

PR RAED e RO G535l L VB o

WIO0S/24:8 8T hirndsy. SOBzﬁelﬂde]BJQS] M. genRStherO9100 kr D1 89D0hen ez al
a_ nmu const ant

one 0r enes,
SRR iR S 0T h et e b st ¢ él%"ém}’%éﬁfsﬁtlaﬂﬁ%)
anﬁegamaﬁezaﬂe(mgsmﬂmﬂa@nﬁ cepstruct for insertion into
Thi s approach is described in U S. Patent
331 @X@twﬁf ths @@#%ﬁs approaph is the gpiditg, withawligk cousiucts

ln it S ca er ana-m C O aln O 1 6
g.%%% ﬁggacgﬂgggk%%g 1@%@%@ l@@ cﬁxﬁéﬁzé@ﬁn Arikid

Capmengunisly, howeyes 226m1GwBE! cb%ﬁéhamage @6% élirlgﬂ@md amach (8 tt, in
th&RY, @ﬁk‘ilffm%nt @Wg‘@ljfy ﬁ%&ﬂgemg% %ch%m?QT gigglg];‘ltﬁ asa (pfd\/ D,

Ber ns, Pat ent Nos
ang J pgs 2@1516% theeguplished watk apagrds 10.s&ppaaihisconddm. Beell
d@é o r ternationa
oA e, 1RO B ariifl SRR I AL RE DR A ogue
aPD&?@QJB%PPQa@ stungd 0 The 7ol Seserdch sufiohmtinghg peeker® Iyvedigdhas

coggété%l%ab%% ﬁdu efgteli ‘f(%g%ﬁ&%%%ﬂ&%lgg %P % Qe é%r?tffs g gf tg\% ?g ]i)@l&én order

to aGhi09 @r8B0diveisite andDace rifert tdBcontSQR, thOBIMER, r&Rtoiné bf e
ang%[gl 26, 1993, 08/096,762, filed July 22, 1993,
}155 301, filed Novenber 18, 1993, 081161, 739, filed

Dec é}qrb@ratlo?,], of’ h883y athodB5 {168 Mmicd inlvadoiDeseurpbehicbdell L9913, large

pieBE} S Rtofbormles HE B e, i oG oBtedes oo been

D ooy T o s A a8, IO
4
04/ FEBEE hn%‘%/aﬁztﬁ%f@ reappgses have lad Y Toistr theaepare

chiedlic Gr GherRadediinalieed nt@Bdiesl AW hila8BmElY éﬂﬁﬁﬁdlgﬂ)ﬁIVQE h@l{lan
1992, é@en et al,. 1993, Tuaillon et al, 3,

al
co%ﬁtalléfegloi@g lllglgﬁlbeeya@‘lag]p r%wn, (tlg@@)acteﬁtg@q (‘@ftalgthuglpn antl-
chindBi8 4htibody (HACA) responses will be observed, particularly in chronic or multi-dose

utilizations of the antibody. Thus, it would be desirable to provide fully human antibodies
against IFNy in order to vitiate concerns and/or effects of HAMA or HACA response.

The production of antibodies with reduced immunogenicity is also accomplished via
humanization and display techniques using appropriate libraries. It will be appreciated that
murine antibodies or antibodies from other species can be humanized or primatized using

techniques well known in the art. See e.g., Winter and Harris Immunol Today 14:43 46
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and Tuaillon et al, (1995), Fishwild et al, (1996). An

advantage of the mnil ocus approach is the rapidity
woi20ds/10bi9ch constructs including portions of treThB2006/001514

| ocus can be generated and introduced into ani nals.

Commensur atel y, however, a significant disadvantage of

the mnil ocus approach is that, in theory,

insufficient diversity is introduced through the

i nclusion of small nunbers of V, D, and J genes.

I ndeed, the published work appears to support this

concern. B-cell devel opnent and anti body production of
(1833 rad ¥/righibel ué éditi Ravirghn smuodl. 14@5168(19602)USTHe pRtlRAg b

1nt%{:69{31ﬁ5 1§et Ll%ged n}b gﬁlgirngnt ﬂﬁiﬁﬁcwﬂ%%i @’?t?tg‘@{] )ged&ﬂ? CH2,

resent en 10 consist’e
Clﬁ%)\hargéslomhms iand/poitie (fﬂalrmWOﬂcf ddnﬁ:lirgﬁlﬂpﬂlétcb@é@o@ﬁng }hﬁneln&equence

(SR B RO L PP s TR Pl Sl s B 2,
5,8 358) sd saé'm,@ea)t iAdso, afe dw BBl GDNA hﬁdb@&u&{oamfem%nb n

iminG a8l Bk R et b o A PS4 987) and .
Inmntnbbdiimml (h@@))&h&ﬁﬂ&@@i&oﬁ%ﬂf%ﬂd ?bﬁgoma?&eotﬁéf Qﬁﬁl%ﬁucmg

ation Nos. 773 288 an
the ?ﬂt’?’oﬁa&%@é‘s |PH@H§F PR The RN aateg yay be amphiied by the

polynthdsst cYail Ra@ioBRSIE sEdbiMBFriker®[U. QPR NYsSLedRU
antibodies. Wiile gh?ﬁ%@?% aﬁtp%odles have aqﬁ§£&f¥%83202)

Aleghdiy el gy srmageding svisnsAdo iseletedbs avengs efiinteiest. i Bre DNA
se@¥PQCAneEHiRdRE V%‘ble‘?tbgloﬂ Hm@ afolag B tﬂc%rﬂlgedQF 1P8fl<¥onstant

(HACA) responses will be observed, particula
Tegiph WANEORY kg edueRFss ef hurnan coasthdmegian stive mayibe w@m;a in Kabat

et din U@Dl)‘ de M\é?lb'és%f l?’?otgiﬁsc'bf 1@91'11@10‘0 1chrI%é!re‘3? tNTlLai# éa\(lbpcatlon nQ. 91-

antlbodles agalnst INn order to vi concern
324 dypansE Fegiansgengs atwm ibr avajigtie frem@mm clofidse The choice of

isoBfpe @&Hﬁ b gRaQf bﬁﬂé H&ggél el L HEAUGRA 11 co&npg Org%}t gi;atu%x or

i's al so_acconpl 1 shed via humani zation
actayHR aﬁ%éy—é@ﬁen@enaméhm citatogiclity bP@fdnes isotypesdrb IIgG.‘lQIgGZ% and
Ie@PPE AR 8t t odi es. or anti bodi es _f
ot her spetgg}élgln%g%ﬁggﬂaﬁu‘ﬁ%%zle 0T PPPHAL T Q’E > REY R used. The
Chmé@hdnmuegmhaﬁ%O@mQWRmKﬂpmhmdaytmwaamnankﬂm&wnter and

Har 1, 46 9 d Wi a
T, LR A e
1ntm11pxobeom§|: .20 fbyipniterse st %he’mycabelemge n&mﬂv@y 4 @&Jﬂwﬁéﬂ &‘[étls
ni ques o _substit ut
507 RS R, Bk i iamelon oG Gt adment W

1nclmie m@pandemgs dndoding e qUENEEn(Saal 1%1@%%%&%%{1& andaild: S.

089,
ﬂ’l@w@g gy ?ginslaémi?aiit@ §8&°”atﬁd’la§‘§ B‘B’@)d malg@ls. t he use of
| g CoiNbnshioseqtaited sUL kndD J egidh} hﬁ?"bb Gsédm&%l cnghdcﬁlenges

fordenes s known in the art (Liu
%‘i@%sf)negﬁ@ mfroduce useful restriction sites into the J region for subsequent linkage
of V region segments to human C region segments. C region cDNA can be modified by site
directed mutagenesis to place a restriction site at the analogous position in the human
sequence.

Expression vectors include plasmids, retroviruses, YACs, EBV derived episomes,
and the like. A convenient vector is one that encodes a functionally complete human CH or

CL immunoglobulin sequence, with appropriate restriction sites engineered so that any VH

or VL -31 sequence can be easily inserted and expressed. In such vectors, splicing usually
42
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| munol . 139: 3521 (1987)). niKNAis isolated froma
hybri doma or other cell producing the anti body and
wozed/opr oduce cDNA. The cDNA of interest mapCaB2006/001514
anplified by the pol ynerase chain reaction using
specific primers (U.S. Pat. Nos. 4,683, 195 and
4,683,202). Alternatively, a library is nmade and
screened to isolate the sequence of interest. The DNA
sequence encodi ng the variable region of the anti body
is then fused to human constant regi on sequences. The
sequences of human constant regions genes may be found
ocdufs Béaaeh tiet spiite ddndOdtE)in %qmﬁ@bkreﬁfon}an@the|Sn1sce@f5°ept01 site

I
preg%}ég t%ﬁﬁﬁzg n(tme L& 1seonz|1§| Sthe %fa'hcepfég 8th ﬂao\%gxluﬂwgﬁngﬂa]p rhglrlﬁan
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redi e Vo d.
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site at ana t
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uq\glﬁf‘.ft p 118? a1 bo? %%ﬁﬂlﬁtn%? gcgﬁ umﬁrfl gsglghh Aén%@g(!h!asy ca? %Ermnﬁﬁrﬁzed as
d%ﬁ?&@@&h@tg restr|ct|on sites englneered so that any
or VL -31 n be.e
ex pr[ésgge’; ese fuﬁ: 1g 1& 1@{)%Fsscan %)B lger& %[féd ‘[B)ifﬁlgy FX rgsrs]glg cells, IFNy
1t§@ﬁt fﬁﬁﬁsﬂoftmﬁy Scplithises oflpuptiiesshéreof] ind dxpressigelitiraibs Jheratgisen ..,

ce_acceptor sit r ecedi t.he
Uﬁegart@ﬁ Noa g& O%‘,p§7d “é]{'(m%t R tbgt'ﬂaf’t S&&F‘&?ﬁg fiﬁ%{l e;ér%u\(eQ"or the
adWﬁ@gmxgm%nggﬁn CH exons. Pol yadenyl ati on and
transcription term nation occur at native chronosonal

Si t gFesHAARALG GRM M dfiRh&OhdRgp&Rgs ONs. The resul ting
chi meric antibody may be joined to any

In accordance with the present invention and based on the activity of the antibodies

that are produced and characterized herein with respect to IFNy, the design of other
therapeutic modalities beyond antibody moieties is facilitated. Such modalities include,
without limitation, advanced antibody therapeutics, such as bispecific antibodies,
immunotoxins, and radiolabeled therapeutics, generation of peptide therapeutics, gene

therapies, particularly intrabodies, antisense therapeutics, and small molecules.
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strong pronoter, including retroviral LTRs, e.g.,

SV-40 early pronoter, (Ckayana et al. ML Cell. Bio
w022800912983) ), Rous sarcoma virus LTR ( Gor manpret/1B2006/001514

P.NAS 79:6777 (1982)), and nol oney nurine | eukem a

virus LTR (G osschedl et al. Cell 41:885 (1985)).

Also, as will be appreciated, native Ig pronoters and

the |like may be used. Further, human anti bodi es or

anti bodi es from ot her species can be generated through

di spl ay type technol ogi es, including, wthout

limtation, phage display, retroviral display,

ri bE&QﬁEﬂanéJ mp:bﬂgle,ctlanﬁhth)blhmc1ﬂca@hbpd@g§e1glquqgicmgtlbodles can be

tech ue kno the |
ceHOHEL T GORPH LG B E 6 TRBGRE ST ot by Peer o
secong hloiéﬁul@ftﬁdt atetc\ﬁnjmgztteu Bpéthe, (11318 smgke tantﬂe:rdly rihad) hesong chain
nown jin the

¥R TEe R AP 342004 PG I el chain
anfibdd Ql*?a@ﬁ@sls leﬁaW)rFN aldtheyhantolGnild. SuCa foepacsﬁca@ﬁb@m are

(1988 (phage di spl ay ?gott Tl B5 7 241- 2 @%% q
geTsApted BSiRg te%hmqlpw&et PN ey for 8’?8@’ - Toeyee ﬁt‘}séﬁ gpd (iD)
Se@ Nm%el A% damRes Efte @ba2 7108193085 d (L9E3 hnd Hegiashpamand

mrunol . Reviews 130:43-68_(1992) ng;gg %H?Bg
in wmaﬁfoermgh GiSrees: Trameiens af 1@9&%3“% 1P P

él?C(Zl%gctlZ)ﬁ%Vlﬂll ﬁn%n%ﬁ)lxﬁ‘ﬁ( ahﬁ&hl’i@,lc@ﬂb@ﬁlo@lfed tdctaszed to
produce anti bodies that are not human, such antlbo

mmamotgemh utz teehngnes Bty ek kapypy i the it niperife Jatet Il
gﬁ‘i‘hﬂ%ﬁ%@:p{eé QQ&'E%S P&@I{I 1\%95 9@41 %@tlﬁ@oﬁ&cduﬁmlm the

I €ssi tself, forns of , .epitopes
prelrarepmptof adplabhled eoﬁbod@ﬁdu@xweﬁgd Bibpdipy %?FH be BRAY o

h ns etal in
pr%%aéerdeug?l%élg teé%\%gug ah &3k tp Wi fe M8 1 %wﬁ%thg é?t) S)é\pé g Jlﬁl@ﬁa tal.

Creene escrib above
Cacti Ghetiogdsraghe sod Btrelmbraiy(w 868K eglﬁloan@haéeqﬁen@w&? ks

Llpawggcﬁ& ahvglﬁ g@gg@a L9, GSCPNIRRGE. 4‘%8&%8& hespyAgent

o on the activity t Re "anti bodi es
5,182 728, 2900 (RIE 64 semds (HBAAL taad 5,;5%9@?@ risich ofyinprunotoxins and

SRR e BB AT S APy s

coBY awhibid il iahiil@lids € the deventidrt doefifeckiver t at i on, advanced
R S R D
stERRRI tfb@intioh radapd odENY bﬁff&mebkiwa:there@emeh hh‘élle apiitedies of the
1@%}0}(1 %lfjrlﬁﬂ?gg%gl terQaﬂ%% gih etra:pﬁt?tngeﬁ%é%t% P gwetn%t%ted %paq are
didcaReghihdt (IFIﬂff‘t bbedi eﬁﬁ,scf@érﬁlﬁge@ﬂ I;feptﬁ.‘deal‘ﬂﬁtraﬂwdd:ﬁs dzansdddn
O Lot 9P PAGLES 20 M B
83 E?§1 ﬂ'@? (GR8), mh% 410098t8fiquet 13:)0 RO 199D, Blaké hndyitzi-
DaV1s BlOC%?l]U%th C(fler?ll 3:510-513 (1992). Immunotoxins and radiolabeled molecules
can also be prepared, and in a similar manner, in connection with peptidic moieties as
discussed above in connection with antibodies. Assuming that the [FNy molecule (or a
form, such as a splice variant or alternate form) is functionally active in a disease process, it
will also be possible to design gene and antisense therapeutics thereto through conventional
techniques. Such modalities can be utilized for modulating the function of [FNy. In

connection therewith the antibodies of the present invention facilitate design and use of

functional assays related thereto. A design and strategy for antisense therapeutics is
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specific to IFNg and a second chain specific to a

second nol ecule, or (iii) a single chain antibody that
woasocspenificity to | FNg and the ot her nol ecul ecT®m6/001514

bi specific anti bodi es are generated using techni ques

that are well known for exanple, in connection with

(i) and (ii) See e.g., Fanger et al. Imrunol Methods
4:72-81 (1994) and Wight and Harris, supra, and in
connection with (iii) See e.g., Traunecker et al. Int.

J . Cancer (Suppl.) 7:51-52 (1992). In connection with
i rmunot oxi ns, anti bodi es can be nodified to act as
distusaetniatdersi] Ii’rSInthdtlloﬂal ri’gteh‘eAbpiwqtumd\I 4. V&0 94128441k | Pesigncng

str:(ti@@fgf)%r geétg éhe%%g 61reedg§1 h\éat gtn owﬁger np%b Xlggjye \gs% ‘of ane

thefAHRQCE AN inholtvhg itrabpaiestduthprofe to e pmitlalkdeﬂ}e gldvantageous.

ant i bodi es u i ed di Iso
SeF Sk ot 20 gEhen R Kk SRR B2 SBO AR, i ey
4:{DOWI 997, G’élﬁerﬁfd%mgn?ﬁﬁalﬁ o@nmdeiéiﬁ;@hﬁﬁﬁedetb gahe thémpdBancalso

Chenot her ap y and Bloth Ersgfﬁf ??%%é edition,
discpedhigrnigrations hﬁ%entéf@ fcat & Ven (1996)). See

al s@nblyRdefateRl ﬁNQLSthe éltn@ﬁ&e 56he IlzNﬁ{ﬁﬁ(ﬂecRﬂannd its interactions with

5,101, 827, 5,102, 990_( RE 35, 500) %‘3\ 471 F}‘g fih
oflgr e@kcgbgm aERRERnSe Wﬂt ESR lﬁ%,enaﬂla SHQis Sheftpeipates of the

1n }\Iggﬁ: Uh@sm¥R vl bRzt &l r)(ndn@lliﬂﬂési%n(é@ﬁlh&la@ XREHESidPodalities.
artlcularly those cells in which

t he
In it Tefsardi @@or@f dip design/ephriqies sice apfra ppviall Oaf%Ph% computer-
alc‘fe(ag?:e gglktgcﬂ n\ff]ﬂléclﬂl E%dglﬁ{ke(@h}ﬂq? cf&gntftﬁﬁ/‘é %p@l!dﬂﬂtd%we structure-

rough the utilization of structural
activifsortationsbip (RSIED cad smilar igheaiesienten bowilized {hiopet Bus

d1ssc¥'l)vel}¥ %ffo%y %}aﬁgﬁal hog Fﬁlogfs Gt Mﬁﬁ%{eﬁﬂ) %§ntﬁ&[ces,ﬁﬁbtﬁﬂas which

arle ther apeutic pepti ées can
cag) aneraatvetlh thd'nableaﬂe otlipeeifit deims gaerand whickgn be wed f‘glﬁo%lﬁsdof

m?fgﬁ‘ﬁ%@? ad h o? ﬁﬂﬂo dﬁ\ﬁ@ glﬁﬁcgttﬁ gé;:fah %§B Isygﬁheegké& &{%gfg&ﬂ'y Bt expressed
inbldeied dRfen(s1 g‘ﬁﬁ)appﬂd@cdgms deenRRASVEISA C@Qse&szmql- Gengically

Eltgﬂfﬁf%l I—Iugiag ajéxe%ﬂ%lttlﬁ Zﬂm %S%%agﬁ%g @Egy %@[ni]l %? 1F1%ﬁér combinatorial
1it?aBebQabB3ddsikAOPInd siniherietiaxd nedanstrecanhis @t@y@hﬂe guch as high

nnlecules can _al so be prepared, and in a simlar
H@Fsm??P g&tlon with peptidic noieties as

h antlbodles
a form such as a

CLapDE ' A0 2 )
Sp|| ariant. or. alterna 0 Gk onaklo 4
acti Ivgﬂ Ihe agplazc%l eg Stléat 6(?%1(1:%88 gm i) ({ﬂerﬁ%u&f i 1Ee poss?ag)lceé with
the Ovdesdrgmilide Rémainderedtvith an&bletchemapwpl@ﬁs airbotberggents that

t hrough caonventi onal techni,ques ch
arg éncgfgorqteéietatog uﬁ%}&af tqrﬂxad? Wg)r?v&§lér 1llsge|;]r, e?lv @%erﬁ?@ and the
ED N efltiteR Jf hgFreaidfotmsladsrsichobl faandih thd’lbn‘pulelsléwbwn to all
invention facilitate des and. u ﬁ of f f K Publishin
A I g RO e Al g
C@ﬂ%}é@e Asort PRI(BPBWL paificlStli Cleipss eTby Bladg,tgtyinotm therem These

ernational Patent Application No. WO, ? 9444,
fqy@glagﬁnsamjude, for example, powders, pastes, olntments, je lles, waxes, oils, lipids,

lipid (cationic or anionic) containing vesicles (such as Lipofectin™), DNA conjugates,
anhydrous absorption pastes, oil-in-water and water-in-oil emulsions, emulsions carbowax
(polyethylene glycols of various molecular weights), semi-solid gels, and semi-solid

mixtures containing carbowax. Any of the foregoing mixtures may be appropriate in
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strategies for gene therapy are well known. However,

in particular, the use of gene therapeutic techniques
wonv@lwdrg i ntrabodi es coul d prove to be parti egiraBioge/001514

advant ageous. See e.g., Chen et al. Human Gene Therapy

5:595-601 (1994) and Marasco Gene Therapy 4:11-15

(1997). Ceneral design of and considerations rel ated

to gene therapeutics is also discussed in

International Patent Application No. WO 97/ 38137.

Know edge gl eaned fromthe structure of the | FNg

nol ecule and its interactions wth other nolecules in
rgpsportdherppiein pbrorgneserih thempvesatiiorntisy plovaisd thaethe active

mgﬁh]‘egﬂﬂ él?effgméul{ltn)% F(ft?rﬁlt lc1var%éd @)mg% t he%zg?l ?rﬁl etﬁeég)éjml a‘eon 18

plmgh)lglcallje sompanlblermé tdiﬂgﬂe &lath izt roote af adimugtr@tﬁﬁnl @J8e also Baldrick
P8 such S st al ra .
co}rir%ﬂ et al %]efﬁcufle]? %’geé]g‘)t %ﬁfegg?f%é?&ﬁ%ﬁleguﬂ‘?@%( G-,
chmmlh Phdraia;aleﬂm) Zi%)ﬂ (LZOGII)J WengW. UEj’zdphﬂﬁﬁlidn\éhﬂ )zlevelopment of
onshi p t echnal ogi es can_be
<o PG RAT B RTRE itid. P BBosEry 2 PO 00 RERmaRIY Lipids,
lipahekhilig ﬂn@ls | pd®ra BRdidelivedN séthe Gh@bRE RoepSY MPRAH $ci.89(8):967-
78(%@@3 }Iy V\hﬁ%g{/) can jnteract wth the nol ecul e or
ey HERRERM i cSFiPIeR}s Tofepaprasep! Ry mwsdipns) PRA T
PHABSE Sbal @ hhdle5 228381 Mil {19985 addthe c1tatr§H§ﬂBel%fnerFJddftﬁ>ﬁa19%rrﬁﬁlon
égpthﬁégged chem cally or expressed in biological

i iPHPYS, aisprekTidragiopers! koyindonkprinpcegtipnd eljenaists.
I@i@fh@&dﬂé%ﬂnﬂﬂmgé Bﬁﬁé B htRBRLi ER B RBE Y bl GNP dy of the

(Stockton Press, NY (1988)). Further, conbinatoria
inygnipmy areused initqzborpdlsyigisadymptomsssecinie] witamimmuns eelaied

d1§ﬁ(ﬂe@ CRLINES, RirQILANS, an SHOIARnd Wi sd 79 w&&%ﬁ LRGRILNY

forts. Therapeutlc Adm nistration a at1ons
| t WO pxa580le piinimésicane @ hoHAYY andhodyi te e sl mufffing from Crohn’s

Dlts&@é @Eﬁ}{tah GotQiebiy) (ﬁ'gh%M Hltsﬁagg—gzlgtgg‘%%%m\%é JARTS qﬁerelpyvpergxt?ld&g rapid

be adm ni st er \ | l'e carr
m‘@W@mmne\ﬁﬁls mirgpel suppressioagd titesminivat systean. | m@:romlpmrmg edulFNy

anitifkfcg/ the) ?ngé%ﬂc‘e@&aﬁl tf%npgr?%}/e & L* }lg[ErE?yt 9mz¥t{>s?19 %Ss aglét’hgrf medical
indipgion dirat atozideermedpattingyso caifl ¢hef iomnole cellstrbapodsiislertor aifey

sts: Remn
dl% %%%lgﬂ?{ehﬁg‘@;@ﬁi tlb{)?% acfﬁl? un&%lcmo ﬁ;ﬂbﬁo%SsHE]ﬁ%t suffering
frc@)pmal §is aan@ttbﬁﬂneeH’}@o E%ﬁﬁ)ehts vﬂ&flhdne ug@eiswe GhvapRhedins8d g.,
e t her e mul ati gns
MR op SR ER oM Bl daraned s SbP i, R damase)
Adnginisieging a habey, anﬁ)lbdd§? to & Blﬂjljéﬂzﬁ sufferipy ﬂoﬁ'l(iflgédnwffdlﬁ af@ritis is another
PP TS 1 R AL ROLE LT
fumition bﬂdmxs@rndaaﬂg Tiat-@lediaRd %SFO&GW sions, enulsions
car cho s of various nol ecul ar

gﬂ et hyl
(gl)nm % Scases 1p§ %e o ex%e Legpiredyimugpnodeficiency Syndrome

(AIDS which is a viral disease with an autoimmune component), alopecia areata,
ankylosing spondylitis, antiphospholipid syndrome, autoimmune Addison’s disease,
autoimmune hemolytic anemia, autoimmune hepatitis, autoimmune inner ear disease
(AIED), autoimmune tymphoproliferative syndrome (ALPS), autoimmune
thrombocytopenic purpura (ATP), Behcet’s disease, cardiomyopathy, celiac sprue-
dermatitis hepetiformis; chronic fatigue immune dysfunction syndrome (CFIDS), chronic
inflammatory demyelinating polyneuropathy (CIPD), cicatricial pemphigold, cold
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m xtures contai ning carbowax. Any of the foregoing

m xtures nay be appropriate intreatnments and therapies
wono@cioondance with the present invention, prorCuas2006/001514

that the active ingredient in the fornulation is not

i nactivated by the formulation and the fornulation is

physi ol ogi cally conpatible and tolerable with the

route of adm nistration. See also Baldrick P

" Phar maceut i cal excipient devel opnent: the need for

preclinical guidance." Regul. Toxicol Pharmaco

32(2):210-8 (2000), Wang W "Lyophilization and
aggliainsliseeses crgst syeirpige.irohnds flﬂsmrnvg@se diseasa) derthatbmyosits-

(

oy o 1R, S B8 oot g ST SR M bRl e,
Grayest dease, Guﬂl@hiﬂam SBEirQgd (I-&)hl@lﬁ‘rb-’ s tﬁ& o(cﬁiﬁH} Gj)lopaH’M\@ihlnonary

e L p A —

dl(lbb%&)ellanﬂ jiveeileciratic atisitis (&ilES disdase), ﬂxddnlellh)&ﬁlﬂiatmd arthritis,

M B b R R, B il S R P 2R v
pe'ﬁliueroapenﬁnm; pobareditiatiodns, Iﬁﬂydhbﬁﬂritiavﬁﬂbtgl@ﬂulay\@nﬁfa)mes
anti bo are used

ncI de .a hulF t he i nventjon,
Pc{l%mf Qg hegpatig I\E?}V‘SY%S"‘E %‘9 %‘?@Fﬂ“’:‘a@é@&n PAYRSEY gepymagfpbulinemia,
priviary Bﬂhafy&iu&lﬁc&& pldosiaiel @koriafitl @Mhras, RAYREuEX pRdbRens Relter s
or an inflammtory disorder,

t
SY&% i 1% unaaam f%Y % g?‘i"i’?gﬁm% AR ISNEFTeoROs IS o¥lpredsTrae @mgreéelve

sySfdlﬁﬁo%leﬁglsf(PQS) Q%@ﬁlﬁbvﬁl dsSRABB sE16his @@f}) Rl or 4 s%tﬁ@hlo}ﬁe stiff-
on the disease-causing i mune cells, thereby providi ng

MALEPEFOMT BEFEE 1B T Pemspae Ak P S| lempoRl arlesitis/giant
cell ERBHREs, BIXSREVE cofElFIuNEIRE, QA8 afd Welhde E%moﬁﬁf&lst 0 a

subject sufferin fron1Systen1c LUpus Erythematosus is
anotH&mmReyHiordetmelds. & etcmlemlmmcd@si agwfe inflammatory

diQRRLY, U AhdpYes 0P iR in{aYor) Hﬁoﬂd%ﬂ:ﬁtd@ 911%&1&5%‘53&%&:%5&1{1&10 biopic

the disease. Adm nistering a FNg ant1 bo
al]qmlergy@ plbprgsclerpsiy bgqp[g]n@kﬁsthmf ¢@pmmgl¢mqmlpp@dmtlagm§t Vs.

ho@ﬁ’cﬁéeg§a hélﬁo@&@ﬂlehﬁas% rtm}sl s%g§1§ ﬁ'!)l%g] Hg%é{%n? ﬁigr{ 5 1Ssls,1}éeand

di cafions” (e. ot r exat
OT%@uﬁéWﬂlé@l dmbﬁhme@dowﬂdemé fréngidater 1(1@cgd Jungiinjery. danmage) .

Ad ML ﬁhﬁ«ﬁ\i %gngodqéélnﬁd&{afenf}n 191911%6% %onse 5"11 0’4 %{cacfS Tgf i a{ Renan

fromr tord art I's 1S ano
subjecti Fat ¢xampldytte IpIFdw a;hehodléseiemmbed harmntn)odhmtetm gdytedtie, inhibit
t uncti
orgr S o oL EATL AN A A AR LA NSRARE, Bt asamesaerizig Thi-
m@dléﬂ@hlmne meﬁpcmi@ asdooiated xatiiah @y toAtig titer (ﬁdnﬂammatmy disorder such
which is a vira

Cl r
o5l A T st R P SRR appsctasoidoss
rharn&ﬁha art}aﬁ’tl@y{fﬂsmlhg, AROO A Mititissand 38oh @9 pRIBR bV Pinbtiple
% aut OItI'TJT]ILge A&lﬁﬁéon s di sease,r aut ol rmune
se LoRAR ) TAGE HEM RSP Thheteliipp{ginaich as IL-2,
ILLfﬂ TI‘BITF -@ita (INFepSR IFW BR) dpre@kﬁe@ hlm{{Ef‘ect at level that is higher than the
¥ hoproliferative syndrone (ALPS), autoi mmune
level of Thl cytokme production i m a subject not suffering from a disease or disorder
associated with an exaggerated Th-1 immune response. To classify a Thl-mediated
immune response as an exaggerated response, the level of a Th1 cytokine production
response is evaluated, e.g., by measuring and analyzing the level of secreted cytokines using

an ELISA or other assay.
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t hronbocyt openi ¢ purpura (ATP), Behcet's di sease,

cardi onyopat hy, celiac spruedermatitis hepetiforms
wohomniogi9i at i gue i mrune dysfunction syndrone (€ETDS006/001514

chronic inflamatory denyelinating pol yneuropat hy

(G PD), cicatricial penphigoid, coldagglutinin

di sease, crest syndrone, Crohn's disease, Degos'

di sease, dermatonyositisjuvenile, discoid |upus,

essential m xed cryogl obul i nem a,

fibronyal gi a-fibromyositis, Gaves' disease,

Quillain-Barre syndrone, Hashinoto's thyroiditis,

i di dﬂnﬁﬂlhimyautlbﬁﬂmrdysaﬁbb& B&bia ard dldoaped 1i’¢inf))odulateﬁ e.g., inhibit,

ronbocyt openi a. pur pur a TP), 1gA n ropat hy, o

el gt it e Dot A6 b ol ST nieeettiis Ay ching
Tisé RPNy Snt(bSﬁie!; }no&ulﬁiﬂeS@Q§ﬁ}nbltj Byt J)ﬁedld'é@ Y Qhddiiated response

rthrltls nleé%y glsease .m xed connective tissue
angicomsggueniiydesasy BN cdisdreihigtast heni a gravis,

per nachesisbRAREH: &he RAFNRahIY bempRARBEPused to treat an immune-
onchondrltls ol ygl andul ar syndrones, polynyal gi a

relafrd fhserder age aé‘BP‘}/ﬁ’i‘?} 11’tq0§lbﬁ1§801ﬁ‘é{ﬁwyo?ﬁf‘d’§ﬁ?‘iy§f alpirpralflye

agRHR AR HRHbkNE M eiis. @uitﬂﬁé Xntpé}ltd)lé?ﬁeyor%hﬁ ﬂ&ﬁélﬁme reagents
psorl asi S, psori atic arthriti S, RaynaUd p enonena,

refpanize; fox exgppies eyrtekingstetinertinierlewkinet (ILrIpdirfloidlL-6, [L-12, IL-
1241 hs kLS, ILS?s" Ol 960{? L5, 1565 %L%efﬂ% {RIPY 1%%&/&%hemokmes

stem c sclerosis al'so known as systemc

SUQ% peMaili aplaggiy 1 begp, (?géﬁl@”ﬁ'ﬂ& Mghd ﬂbﬁ@, ITéﬂ MlgaBDF and fractalkine.

syn

o e Bhesert e LAY SIS Bit o AR symptom
asgrctadedawiitlvan mmhuntﬁrslatedl deptdes,Fov leXanhpleg cﬁleammp\mgmexf the
m%n@i@ﬁj 1%%&%5 'tx%,at or gﬁé m%fmg‘cox?dl o%g efrtﬁ’e eluln cg;llmlflrgue e d{seases and

IC an acu "a i SOrders.
mﬂmampﬂoe,sdwxfrdqmcﬂdsamhmmerem cByamtdmr essocrmﬂdmzhda ishinelmiateds
dlS 1% gré? 12121’(1:1 eér ctérse%g ei1§ﬁ%1ﬁp§{ié1§i%1%o%ls lgfia;)g%tg[e, weight loss, abdominal
sygiptomey subloase fln ekdniysle, agd@hinaMin, Hagheatir se@siBatidnejvilt yhinor
eoart rltls S

St LD S N N T
plﬂh@bﬁtoh)'; nfuedle wegaikstymasde faapid, biahgds ih Beul Gﬁ‘ﬁiss{lélﬁ)@e shortness of
bi é The hut Eﬁ anti bodi es nodul ate an. |ngﬁne

TPal appprmalbrpathing patferns, chestpam o ¢arciippioL the cheshmuscles,

ALBYRAHD h@n Iﬁme BUEIENGe b HaEd)EBelfl 656 B1IRBT &idfherwise
nodul at e, ., reduce, inhibit or prevent an

2‘@W@ﬁ@@FQPé@dTﬁWC“h@ﬁ@h@éﬂ“@nnune response, such as an

exagng fiakaduid formelh@ing A hupNp @nﬁb%ap PRIEMASHACH a)t@&lbject
wi th an aut oi mmune or inflammatory di sorder such as,

suffgringketgn Enmieotsirtad dvosdeasuch appsrasipimuyprpsdisease or an
1nﬁ£ﬁﬁ191%ﬂ&h&§&b§ A%%Qj%t%ﬁffémngsf?&ﬁ gﬁ AQSihSnunk G%H%E%Pb@

hritis, vasculitis, atopi c ermatitis an Secondary

mﬁilré@lﬁ@gsdlspedw ilpnsified b m@ﬂt@é$ knowrin g asix digy eaamndad sittigcts

e

idgmifed ssibg sytofatvatigy ef clithed alilcﬁorhat’tg)Mqirytteh:a;rSUﬂhaB, blwsehl of
ex}r%na%gn gkduﬂg%g Efagrﬁﬁa?t 09 aacli Qlood Sﬁ%?l dt stoo? a11a%ys1s to eveﬂgate mmune

status. For example, patients suffering from lupus are identified, e.g., by using the anti-

nuclear antibody test (ANA) to determine if auto-antibodies to cell nuclei are present in the
blood. Patients suffering from Crohn’s are identified, e.g., using an upper gastrointestinal

(GI) series and/or a colonoscopy to evaluate the small and large intestines, respectively.
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associated with an exaggerated Th-1 imune response.
To classify a Thl -nedi ated i nmune response as an
woxawpesdted response, the level of a Thl cyt oRCWAEB2006/001514
production response is evaluated, e.g., by nmeasuring
and anal yzing the | evel of secreted cytokines using an
ELI SA or other assay. The hul FNg anti bodi es descri bed
herein are also used to nodul ate, e.g., inhibit,
reduce or prevent, class switching to an 1gG i sotype,
such as I FNg -induced class sw tching. These hul FNg
anti bodi es nodul ate, e.g., inhibit, prevent or reduce
Paa'eﬂﬂﬂ lsuffelmg ifa)heptorims{mm ant;iﬁﬁdi egn Bﬁﬂgjﬁfttdsyolﬂ@e{aﬁﬂﬁeﬁion of

ol 005 BirgBer b S rgh & 08 Pe PR RO g e ep dpipe i

arﬂidSﬂﬂiﬁEﬁrusafgﬁe gdlm)m 6t fillor xirag OfbihBiEia GiRg ‘ﬁﬂ/éﬂﬁh&l@ﬁy of a
I - cCNenokKl ne

vari e ents or a
age rﬁ@ @H?tt%mf é%ﬁff%’ aey'e%lg/ & Pafien fene& SRR dmmune-related
digoR@ SidhSas 0 GOEHAEe diRhsct ANRIBmneYdrPWisHRas: i$ falsvanety of
interleukin 1 (IL-1), IL-2, IL-4, IL-6, IL- 1
la lfgatoquorfgmczPl Lresﬁts 1s|aEh1g_x§d fFpr %mpieh a@j_lnlsj:r@tloz@f a ihLIFﬂy antibody
to b lpa et 8ibrink Tidh aﬁﬁﬁf&é—r&@l‘é‘@@iﬁbﬁ%ﬁl‘r‘mnaa%to%ﬁhn@hl%% or an
Pl beta, NTES, MCPI, IP-1OQ |TAC
inflyramptaridiprader Theonpiferesitccesslb ARy 5 ANGEe Sﬁhﬁ ﬁmt@msassomated
witlethB ‘afi&d@f 1stal'1@s@£tb({‘ Seddbe@ @bl Ms Ao %@%g@ W a further ie.,
associated with an i nmune-rel ated dis
WeEsea figice A(imiélsfé@iwp@ﬁ p bl Ry aptibadsido » patesnt sUéﬁqu@ar @om@e dmmone-
refa{e@z@ﬁsoﬂfer Q‘{Cb% %lﬁOlﬁll’Iﬁ%gﬁkg 8£ ﬁalglfllattoﬁﬁ %&% 1§%Qlﬁered
di seases an anmat ory di sorders descn
sugeaysulofthe d@@rﬂ@n atge dn Wit mmyme digordeg) catestreghission dedcses not
plg)%ggsqggfmﬁg; gx%‘{% estaté nfl anmati on, fever, |oss of

0ss, abdom nal synptons such as, for

.ex.arm%%Qsﬂpgmgﬁ@ﬁgm@ﬂﬁﬁa{ag@ or constipation,
Jo , fatigue, rash,

aner’f‘h@ fulgxﬁlﬁ e n&! %Mﬁ( s'bYth'ia Qm%ﬂ ?:1 e(r?@%ﬁ %P&Jiagc‘nolgtlc and

p enonen nmuscl ness, mnMusc |gue anges
promiytkiia fOcljmulah@,@u én Q@rﬁ@lbﬁhmm pded N MBbo4tie 1mmno¢1hls r
ad@%ﬂ%&%ﬁh ? gf:e]ﬁ'% Fﬂapgfg Qg%stlecgotrf '&%\’/elcgr{jlggiéne%gh a?o1f>m?11 thll?d rate
aufosmppune diseasert Agpatient’s predispajtion!to gint omm‘rs Df tihe afoyemdmhumerdy

B RERULSE ARRONIBL B BT SHNEGE P e

makd¢rb.body are adn1n|stered to a subject sufferlng from
an i.nmu ed di order

i s AA R B R r AR B o AR SRl pRErea o

husiah fugfividghl§ diagnossd veith @ieroinumee 6l theadRnRhti@Rd autoimmune diseases.
i nfl annator Sor. is . identified met hods k
OH 13300 £ Eﬂ g |ipadraigisicredte n§ﬁ$a¥ee TirEgrse g %ﬁts of

au&mhﬁmﬁmyne di sease such as Ciohn s di sease, |upus or

soria
P Ant1 %OC%CS 6} the invention are also useful in the detection of [FNy in patient

samples and accordingly are useful as diagnostics. For example, the hulFNy antibodies of
the invention are used in in vitro assays, e.g., ELISA, to detect IFNy levels in a patient
sample.

In one embodiment, a hulFNy antibody of the invention is immobilized on a solid
support (e.g., the well(s) of a microtiter plate). The immobilized antibody serves as a

capture antibody for any IFNy that may be present in a test sample. Prior to contacting the
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identified using any of a variety of clinical and/or

| aboratory tests such as, physical exam nation,
woadieplopiic exam nation and bl ood, urine and sPowIB2006/001514

anal ysis to eval uate i mune status. For exanpl e,

patients suffering fromlupus are identified, e.g., by

usi ng the antinuclear anti body test (ANA) to determ ne

if auto-antibodies to cell nuclei are present in the

bl ood. Patients suffering from Crohn's are identified,

e.g., using an upper gastrointestinal (Qd) series

and/ or a col onoscopy to evaluate the small and | arge
inhmbﬂs'zbﬂ ethody mmﬁm kaymPatiheesolis ssipoftas Himgd bidated with a

I asi.s tified.  e.g. using m cLoscopi.c

B bRl SR pkisen Bl e R AP e aRifp of e
mﬁﬁMﬁh while patients suffering fromrheunatoid

art tis e identified usin e.g., blood tests .
an d%llase)gu?l% the wallsaze ?%Wlﬂbg @gépq%a]pisgqpected of containing the
anfigén, BF ®ith @kolflorDéontitibld £HEhdaRt doRREYofltRe iR Gith a sample is,

suffering fron1an I mmune-rel at ed. di sorder such as an

€A STHRHEPLE FORALISE syppertad PETEIREdF Pl shrdatmsiantigemy

codfid@ed A eqiabn6fticl Q%ﬁﬁ&Bl@%y BfterGlosb GRhy fh%%éélt §a§nglesor standard,
achj eved. For exa m ni stration of

the, slidsupRprt is trgatph itk Asecond Wélrbp‘#ﬁgthﬁfrlé ﬁ@ta%ahlhhbﬁed rmedalmed
segélﬁ%ﬁﬁlﬁf ty%é’ﬁfgs 25 @Aty Qi %%iiéiede@'ctaﬁgu?bel is measrured

ory disorder 1s co success one
a“ﬁféli*eecoéfenﬂﬁ@%?fﬁﬂ% frefiges soibe @stseanmieuh detrnigidsyredepatisn with a

stﬁidglfa\éh%%eva&&%&%he gﬁﬁuapd §aﬁ1%le r does not progress to

.e., worse, state. Adm nistration of a
h uI FﬂNgﬂ]thaﬂJb@dl}lteﬁ éhaabepad Pretie results @rtaingl dsimgrth@mFNy antibodies

of*‘ﬂrfgm%ﬁgé ?{aﬁnﬁlg @kt}s c{lgj%%%%t?cglggr}yfi‘?ls} ss%% 90 SIHTU €a 1s%j£ssé %%F“an

or an in i dered SUEEEs
audimmiyee ofi lsﬂmdmatonedlg)rderhim aa:ubjecvtﬂmxad@n@bxmmsdmleve&mfelrﬂFNy

m@%&%éﬁk??g?édg a noéklc an &Eﬁl?gg V%e$%$%%P§¥“ﬁh?ng
at Wrd;)us Isﬂaggs il tlwmno@eﬁsmn IoFﬂdg dMéstS amﬁ/ot hevarinveplintOm the merapeutlc
di I f t
oo L b RN Ul P RRY st RO oy "
m@ﬂﬂnanm 135!{1% é(dr ebch ?@el of pfo;grek.ha{ or&hﬁaﬁg alrdrgk oPEoncentrations of the
evel qpi ng one. e af arenent i oned, aut oi nmmune
angg%‘egagé%aygoﬂ Cﬁg?ﬁ?eé?f{ q’ﬁmﬁﬁe’é‘ﬂ}cg 66hfa8R 1 SIgHDr nore of
t h e Adfpibdemidhs aadtaatdQu Bkt Citddi IRRASAS 188FoREed herein by
enot ypi c, serol ogical or biochen ca

term. ed usi.n
PRl Soch 5 %%Hg?at@%b‘?ﬂ%%ﬁt”@ﬁ spagirica iy ek ingridually
1ndﬁbdté_'d\ﬂg bacbiRehited ierafl By fo&EI%E e éltﬁtﬁ)nmf'i‘}@ﬂldaﬁ&ﬁs\éh&l pals

di agnosed with one or nore of the aforenmentioned

doa‘&}{l%ﬁt%%ﬂﬂfén@fl%@ﬁ &8 adrysgpn @Pfe?@m%wtmefat PiiAr RN desstibdy
cohSitnaél Eﬂﬂd%ﬁ@s’i&lqastt@ thcbASRe & Afe JrENEhRR. e 1n%r{tﬁsﬁth§v1ﬂé now

aut oi mmuni t
been described by Way of written description, those of skill in the art will recognize that the

invention can be practiced in a variety of embodiments and that the foregoing description
and examples below are for purposes of illustration and not limitation of the claims that

follow.
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Anti bodi es of the invention are also useful in the

detection of IFNg in patient sanples and accordingly
weanecusedul as di agnostics. For exanpl e, the hetEMgR006/001514

anti bodies of the invention are used in in vitro

assays, e.g., ELISA to detect IFNg levels in a

patient sanple. In one enbodi nent, a hul FNg anti body

of the invention is immobilized on a solid support

(e.g., the well(s) of a mcroliter plate). The

i mobi l'i zed anti body serves as a capture antibody for

any IFNg that may be present in a test sanple. Prior

to contacting thei mobi | EXadieik$ body with a pati ent

sanple, the solid support is rinsed and treated with a

Blr g%ﬁ@lﬁ%ﬁg% Exa%#b(f& f’iﬁglsug]rnﬁifhepexgér fin qll,t]sgcrogﬁlgﬁl%%{gena rgs?llts achieved
aiSposatyd dotillystihtree mepdsss anparidzah@do bé tdns@uddes linsipaipen the
-%E%an&ﬁ%nOf containing the antigen, or with a

PGBt Ut on contai ning a standard anount of the antigen.

Such a sanple is, e.g., a serumsanple froma subj ect
EXAd\peLE & dCb)fnilthixplges*iew ehd Pofificitioa wff #vnnm adrigen Gamma

consi dered to be diagnostic of a pathol ogy. After
Cﬁmhging away the test sanple or standard, the solid

sup ond antib that s
ot eEsErBn{e Gk Simtieh b e RERR0AARAEE BRI Byt Bn e
(hdBNR hdlé?ﬂ\hicwmagmdmed kfmﬂyhurffdme:m{awy pdfmeatedhahtetbalriRr)

u{iﬁs%?cggig oli Sgghu@eo des C onc 1?: é%lao‘é}w ?F]E)Oé’lr“lf I\%q?a}‘tmifﬂe%gnh Qloned
ingd the dET‘ﬁI cceupmmcdﬁmeio. pe@l/agem fart hizgs Candahslvesaormlag furthbt

Wi l-l . be T e he resul bt ai ned
g RERBRRE RS e SR8 TRy abetoni e fan e -
tevminﬁé)ofdﬂ'ﬁgﬁﬂﬁ)bdn@g R8 HAYvo bibtilyEatiBRSSIB pfo1dif add AGFicRtion by

di sease %@ahﬁgan aut oi nmune or inflammatory di sorder)

INACAInapehi e HHERSieeaniesapsdel s of the | FNg

antigen. For a given disease, sanples of blood are
Expésennf rom subj ect s di agnosed as being at various

st ages [ Ee ProgreSS|on of the di sease, and/or
var i‘'og¢” BB' pedlsivere pRstrensbrmpdiyith theg éi‘i‘rjéﬁtl\wﬁld?ﬂ?éCYC184-
BHASaEE whidileRéhdas e Bl addz9Re tqusaiel @s it 1i9d bﬁﬁﬁ%&tﬂﬁ%fthe

statistically significant results for each stage of
ApitaglY eeguens dingleiveloasy resistanbiedenamnydo (Ware/mbtendns  of

h teristic of

O O 00 T R S B SR e o
(Kimcso nehtldCreil 0 eg/rrkmax&i grow|ti evdriighrape7 at.ed her ei n by

refgfencecﬁ g ach such Fubllcat on_or, docunen

speci P&y BhE TlFry 4 ek ool (A 208 dilytipnpa 400 ful Gifture of

LB (R&T 70k PO mier cf%/lﬂl) RipI&h&HQNGE SCANBEIRN TAE culture was grown
publications an atent docunents is not intended as

atéﬁ G dvithsbaking &2ﬁ8tplia)rfy1tl|l an 9B Phehvapreaeiiedadtt thahpeintdoes
1sbﬂropyl beta-D-thiogalactopyranoside (IPTG) was added to a final concentration of

1 mM, and the culture was further incubated for 3h under the same conditions. Cells were
centrifuged at 4000 rpm for 20 minutes, and the pellet was frozen at —20°C. Under these
conditions essentially all of the hIFNy was insoluble and found in inclusion bodies.
Purification.

Bacterial pellets were thawed and resuspended in 8 ml of Bugbuster reagent

containing 8 pl of Benzonaze (Novagen) and incubated at room temperature for 30 minutes.
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constitute any adm ssion as to the contents or date of

the sane. The invention having now been described by
woayoeoiomi i tt en description, those of skill inpCinaBané 001514

will recognize that the invention can be practiced in

a variety of enbodi ments and that the foregoing

description and exanpl es bel ow are for purposes of

illustration and not limtation of the clains that

fol | ow. EXAMPLES The fol |l ow ng exanpl es, including the

experinments conducted and results achieved are

provided for illustrative purposes only and are not to
Tlizesobutios twasl etdlttﬁ'sgddi foi 30 miputepent i’ﬁ(ﬁ)opﬁ €SENThé palRNEdnGiining the

i DT P AR BTG P A e PR A L TeheL ph 7.4,

300QhNESATNZH BY hiddzbR, ﬂﬁﬂ\@B&n&@@%ﬂﬁﬁol%M@ﬂﬁﬂl -HCl) The
i nterferon Was a from

TefisRgEMed an‘y"?ﬁé’fﬂgﬁﬁ@}ggg & ‘HCafOﬁ N& ERtigsa 1 n%) ﬁ@ﬁ%} u si ng
specivd $nPli 3R L@Heﬁﬁﬁg gﬂﬁ'mn _(rzk‘_ﬁe@ﬁ‘: 'ﬁdcﬁlﬂéﬁa%hlre Enéland),

production was gel -purified and oned i nto the

10@%@6 PEtNisR4 wtwrhb(m‘al@e wlulﬁaw@p b@f&rmere comectv@@g@ther
ac\’:\@ﬁlng% tagkaamdif i 11‘§t§jucttlgna§ nlthre%q | % @é AR atlon lep was

(Avidity, Denver an oc ine tag t
filer en morﬂisma) ﬁletmbﬁng alai Ibadeidog ﬂﬁermlumn vitl the hislptaf pydlmln@pump at

1 %L{mxp el"ll Ip vr‘{?rtgy h ac%%glggrl} % rm@c&v@%&phyéystem for on

cobumhn pIBteih Iibfcﬁdahg sndvedutnc Ght iramn shitzadgdoted tWis tsashed 57541 35 ml of

=hl E d CYC184- BirA t
sob iy e Pt P brorb po il T no b Esh Selry Tt Peesine
confentrhtton’wiirtfali{riorGuife LGV ELris IO bE 7610 BONINRSNEES wak aﬂihed at

d .Chl or anpheni col (10 ng
1 ’%@P“éla?%ﬁ eliéuﬂaéfﬁﬁa% anP’@%UiﬁfsrcW?%fﬁgcel .o Pl oML RS tb? urther
Washed.Bltﬁ Kaml 90refalding biPrer.1 @hé’@’hmiéd ROEinGV-a Mbn%ﬁf@é&‘fr&ﬂ the
The ggxt day, .the culture was us

CO?":?HI:W‘“%F‘&“?‘&W 51y, W%?@n‘){% 3 gf(b@‘wagh F‘QQ}PM @Fld‘?_zBleQ KBigtein
coRRirdiRY fAtIGhS viéle Pb&lédnd dsHIRE 6APDY & %l%ﬁb(é@erﬂrg 'eeﬁﬂlﬂ'ated

The culture was grown at 37 0C with shakin
WithhEBb- b dosplisd peiein Wes thes akiggiadead stAfedtaha&O ;§0| nt,
i sopropyl - bet a- D-t hi ogal act opyr anosi de (I PTG was
EXANEA R 2: GelfsiBiplessiap t@Riferdn Qmafa ch0dN Sipghckhe cul ture
was further incubated for 3h under the sane

condilinestiBamsik lob sy (E€HO) CaRt(Aallstge domtA HOOOydr® Bb10 fradected

W]Eﬂ,](‘gg}élg?’[aggeg PumaneIFI[\)I? lchtA W%%\Lisr vggrg rs]ubac':}on-ed2 1(1)1toopCCD1&IJAd3 1 plasmids

(Invitrogen, Carlsbad CA) containing neomycin resistance genes. Transfectants were

selected by using this antibiotic, and successive cell sorting was accomplished by flow
cytometry using an anti-6xHis (Sigma) antibody. Surface expression of human IFNy was
confirmed via flow cytometry using an anti-IFNy mAb (clone B27, Becton Dickinson,
Franklin Lakes NJ).

EXAMPLE 3: Screening of human scFv libraries

General procedures for construction and handling of human scFv libraries are
described in Vaughan et al., (Nat. Biotech. 1996, 14:309-314), hereby incorporated by
reference in its entirety. Libraries of human scFv were screened against hIFNy according to
the following procedure.

52



10

15

20

25

30

conditions essentially all of the hl FNg was i nsol ubl e

and found in inclusion bodies. Purification. Bacteri al
woebleasioner e t hawed and resuspended in 8m of PCT/IB2006/001514

Bugbust er reagent containing 8 ml of Benzonaze

(Novagen) and incubated at roomtenperature for 30

m nut es. The sol ution was centrifuged for 30 m nutes at

15" 000y at 4 OC. The pellet containing the inclusion

bodi es was resuspended in 7 m of solubilization

buffer (50 niM Tris-HCL pH 7.4, 300 mM NaCl, 20 nmM

I m dazol e, 5 mM b-nercapt oet hanol, 6M Guani di n-HC ).
Lijind phessuspenaed material was centrifuged at 4 0C for

30mnutsat1 .. Twn.,b H. T el ating .
ool OB e SR sh Poet o lingd £ il Bhripocy
Temhﬁchoi}ll mnandgee QK)o Bibadd wlﬂhrPBsoJoufaiﬂuhgzm (WR) BaibRE milk
connect ed toget her accordin nuf acturer's
f°f efroﬁa fir8pe teﬂ‘ﬁ??égglﬁ (08 A AP R e g@ﬁk?ﬁwg%wewl?ru@eéﬂ%ﬁi on
st@p@pidiaBadnetid BLado [D}&laQ\/I“@O}TRS‘r BRI Qﬁo&ﬁdeth&@éi@t@ oR rotary

the _colum with the help of perlstaltlcg
mixey. fepelectysphasg Wﬁm@ewp@ateﬁ@ﬁthpn Hvedicmy Wdhm @9@ ) for

twolHoRivat 9%@@&%&@1%4 oy B ef OBLHIR vRIQL S d ugfé,g %lt;a%getlc

and el ution he |rmo '1'zed proteln was washe
stgl fplovesd @@W&Sbmuﬂ%%%%@fwml 20hd Aiwashed withP&&r Beads

! N
W%Eﬂ%&é Eig}[?cgg{agﬁgé blO lchf\gaﬁq%ﬁexgﬂ;l? g{ \xy\%%{‘%c%{seagé ﬁgﬁba‘rﬁ for one
hopr th_,373"@0&’i|ﬂMINa@hékn%(§ O(hmm)l Ad alg;uoﬂoﬁthet imifevtedfTgi1 \&ash;eml
difv‘%lg?tsdl {J 9699% rlt%{;] olndc;u b[gggeer%ehr\l/}%%mrtﬁc%%hﬁ?le?/%rle a?wgat 468h rpm for
15bt1fnf1$ls andl' ﬂa:e;um&ﬁld:d:die@ FnoxAYRAGESx T efedalcohteslide 100U me
Lhoelution buffe mM Tris-HCO, 300 nM |
SR St IEPI) B0 S oK BT ST RIOORPY Pl et Prsaeht
uwwﬁﬁorp&(med 1806l cfogay hedyvandfid O léiéghﬁld(tbfb"@f@ﬂé@scraped
L{ﬁllbrate with PBS. The desalted protein was

(FHHRG 28R Featferedde add né@ola?fwﬁmph%wm@aop@mmg 50%

R 835 bddbd i HRICER EL%Berﬁﬁ)molQﬁn Gglnh1 BMESAGEo T 1785y cerol.
anst er ovarg%rp%g cells (available from ATCC) were

A‘é‘t“&@l%‘fﬂter%’ﬁé wite kert ahpR)-Cagged hunman | FNg cDNA.
c%l;l?s were subcloned into pCDNA 3.1 plasm ds
CAhrIPeq Gl&forscar | sbad CA) cont ai ni ng neomyci n

r esilRnE @ f SERGhageliiARRE BRI BH SoBh& B&h @9&9{%@%&%@9

this antibiotic, and successive cell sortin
Teghrchom (Cambadgsy UK svprclledné with PBSicagiaimimezith w/akw@med milk
r S F
B e Ol R P T A 0 for
one apyid 3SBIG/5YEeet emC {insoniecd anthlansmipgkdisil) vector (in a

T%@fk‘&%%oné&ﬁ&s% by ﬁlapﬁadtwme‘ﬁ&'l:st 151!)8&8 Rx/iit%sPBS containing 2%

(w/v) skimmed milk. Deselected phage was then incubated CHO-pDisplay-hIFNy cells for
one hour at room temperature with gentle shaking. Cells were then washed ten times with
PBS. Bound phage was eluted by adding directly 10 ml of exponentially growing TG1 to
the T75 flask and incubating for one hour at 37 °C with slow shaking. An aliquot of the
infected TG1 was serial diluted to titer the selection output. Infected TG1 were spun at 3000
rpm for 15 minutes and re-suspended in 0.5 m1 2xTY-AG (2xTY media containing 100
pg/ml ampicilin and 2% glucose) and spread on 2xTYAG agar Bioassay plates. After
overnight incubation at 30°C 10 ml of 2xTYAG was added to the plates and the cells were
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General procedures for construction and handling of
human scFv libraries are described in Vaughan et al.,
wONads/108Bi90t ech. 1996, 14: 309-314), hereby i ncopponBioedoo1si4
by reference in its entirety. Libraries of human scFv
were screened agai nst hl FNg according to the foll ow ng
procedure. Li qui dphase sel ections. Aliquots of scFv
phage libraries (10 12 Pfu) obtained from Canbri dge
Anti body Technol ogy (Canbridge, UK) were bl ocked with
PBS containing 3% (wv) skimed mlk for one hour at
roomtenperature on a rotary m xer. Bl ocked phage was
scrdped fteskd echedardrirantfoapd @\ il pobgaatyice hpads iRmal

28 r. one, hour,.at, roomtenperature on rotary .
oGER R PER U Yoell G TR e busedee fpatRomtination of
1% glychrbloAligydtab e bdkfNgn (a8 walkehodt 8w, hours at room

tenperature on a rotary m xer. Beads were captured
Phgengcae. magneti c stand foll owed by four washes with
PBS/% 4[0/ T?ﬁeen 20 and 3 shes with PBS. Beads were

t herl VR ehseflospapacn ehiaihes irgm reviskpesiistion sungs yreardeg to 20

mlT &3 2xRIAGaringowm sUirededith YitaRBEAO WimAkntiPdn 85, Mof I@g to 0.5
sl ow. shaki ngl ( 100 rpm. An aliquot of the i Af ect e
waarashes Toe plare wet thew snepmisofedrwithiie3 5 ¢ ¢ MK BKQUtefpet phage
NEeubRBRToR bAGhduR b P r
an15‘ I’l#l nut es antljl r eﬁggﬁgﬁ%ﬂﬁﬁ%ﬁg&{%@%@?%Q%&&%@(Eﬁg
cepatisstinghe a¢1H a8 gO0OHAGF AP minwgsisciempring i r29digh abse)spending

r TG ' sa | ates. After
B BehcE R, @ B A Rl By BRI 0 R R e culure
wasdthiendzrown o¥eenightat 88 *@iotrhm).cel | s were scraped form

the surface and transferred to a 50 m pol ypropyl ene
Mongstonalityp@sosieabbiSdg 50% gl ycerol was added to the

cel lq: ' .0 i.n_.a f.jnal concentrati 0 T
o y SLBAPAGRS AT fiO I Bl P SORG Y Gb oSV AR
meBO(X0u@st) pes well and gwenec 8 7°0r($00-A40 @) s 306h. SCPKO7 helper
|i.braries 12 Pfu bt.ai ned from ri dge
DR B ko L ek e S eisl GRIRRLE G 10
phirBSoc eavh a¢lhinnlye Abufahlandl ielbansied 3770 (K%(lﬂ fﬁilL)QEleIlhh @bllovihg
room.tenperature o tary Xer . ocked phage was
Ep P HES B St TRy o Che ot onl0 i Synsopatnb v gty
regieVddscdlls anakpailedini 50 aRTEARtyedRIsh &R @Ywl 86d:R7hid: B0 8C (120
) TK% fl amflg’o/ conf | uegﬁ%)k Qd t hat _had been previousl
PRY-JOk g PBRRIAEH AtC ﬁ‘S vaddmgy G PrlgbiZmearreriration PB
colfifl et SdmahkagalkrsydeN Mok BEbPeHe 2GR S A% Hs:rrl: ature.

% ga%lfls_f r one hour at roomtenperature with gent
Theplytes ypre B peatijfupsd tominuica arioq0 memand the ghagechntPBBg

sufahnsht pbage: wesr At ed by adding directly 10 m of
exponentially gromng TG to

Phage ELISA.

ELISA plates (Maxisorb, NUNC) were coated overnight with 2 pig/ml hIFNy in
PBS. Control plates were coated with 2pg/ml BSA. Plates were then blocked with 3%
skimmed milk / PBS at room temperature for 1h. Plates were washed 3 times with PBS
0.05% Tween 20 before transferring the pre-blocked phage supernatants and incubation for
one hour at room temperature. Plates were then washed 3 times with PBS 0.05% Tween 20.
50pl of 3% skimmed milk / PBS containing (HRP)-conjugated anti-M13 antibody
(Amersham, diluted 1:10,000) to each well. Following incubation at room temperature for

1 hr, the plates were washed 5 times with PBS 0.05% Tween 20. The ELISA was then
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the T75 flask and incubating for one hour at 37 0C

w th sl ow shaking. An aliquot of the infected TA was
weenicalowitl uted to titer the sel ection output. ptwiBmbe@ch1514

TA were spun at 3000 rpmfor 15 m nutes and

re-suspended in 0.5 m 2xTY-AG (2xTY nedi a contai ni ng

100 ng/ M anpicilin and 2% gl ucose) and spread on

2XTYAG agar Bi oassay plates. After overnight

i ncubation at 300C 10 m of 2xTYAG was added to the

pl ates and the cells werescraped formthe surface and

transferred to a 50 m pol ypropyl ene tube. 2xTYAG

repetaddiyraideigg 50}%0% My f&@?ﬂmld atded 2NIShe tdlﬁbllic the reaction.
nsi.on..t o obtain inal concentration of 17%
A]gﬁ%f}%{é%lft‘?m%’ ?’Va%%f“?ato@%e sel ection round were kept at
P ggcﬂ‘onePpeagee’mrnescue. 100 mM of cell suspension obtained
f'Fom pre\7| 0i4%sel ection rounds were added to 20 m of

2X T'Sh@lacidneg mevipladed 3va Giosbtithr figh t@ttdifig ( 240 of PRYYAG media
was reached. The culture

nti | n OD6P0 of 0.3 to 0.5
272 llﬁoﬁ‘gﬁegﬁﬁlg?lldi éﬁ?\glg: P i ¢ RO ) oyerppht Thy/ragKay 5 1l of culture
W{%Q{aﬁﬁérrmﬁﬂ)eanétﬂgr plate U&ﬁﬁiﬁﬁ%fﬂrgr 18 2?90§1'1rd n?;(?(? i pga%egsowas then

. The medi umwas then changed Dy centrifugatin
frazhatc@I°€. Atftep0@@ingphf dithit uspemsitnegs usanfor POR atdpEification

PR RN B e LR TR PHEgut T ur e
CW@ET@T@AGMG\MGHW[:G—Q?\GSEQ IBROG 00 R4Ha g’éﬂdrﬂeeadc?ﬂga’gg | ?2 ?lo
L R el e L A
( 29%THt BCBIE)ctip@Iwerebhrifddddn 96 QN f@fhat?’lzs@lc%(thé-%hga%g PCFF@G
for 5- ML3KO7 hel per 1%hage was added to each we

- 6h.
sytem SMEEPerea it iof fsleiwed HNSf wasiseassn¢inmusingdhy mybseg@nd
gei{lgg,.le%derp}lq)ﬂapgjage for each cell in the culture) and
i ncubated at 37C (100 rpm for Ih. Follow ng growh,

ch{,gg,gga%gﬁ, ﬁ@g;ig,jfop?ﬁ?ﬁi%léstgoo rpmfor 10 mn.

uper nat ant ‘was carefully renoved, cells re-suspended
i n Istvigyal cleregArererimdiulatedintd ydwmwetingcmtitphplattcodQinGig 0.9 ml

: b bl b
o BN £, US-Bhley LI RUASESFC PS50 B o
perswlhﬁém mM R Tsoindeil Yiro¢diowscrdifieronidedougived aifindd abricofitradion of
tes were then centrifuged 10
0.0%Q%Iggﬁg ?[ag%g%:?er %‘%ﬂ glﬁ@at?%dgovgwéggaté&n ?:a\?ll :ﬂ]&l{lng gt 0 rpm.
Th derar wielt plnies were derftofugediat ZA00Spm fEAgRInEhd $R. sufdrhabfht carefully

R AR S0, DA o1 5,508 R Ve BN WD GE
mM i T (pBSA, 2(Pb atcesse)w@inpldnisiedsiookaeshlvk bioted% inhibitor, Roche).
A hypotonic shock was produced by adding 150 pl of diluted TES buffer (1:5 TES:water
dilution) and incubation on ice for 30 min. Plates were then centrifuged at 4000 rpm for 10
minutes to remove cells and debris. The supernatants were carefully transferred into

another microtiter plate and kept on ice for immediate testing in functional assays or
ELISAs.

Large scale scFv purification

A starter culture of 1 ml of 2xTYAG was inoculated with a single colony from a
freshly streaked 2xTYAG agar plate and incubated with shaking (240 rpm) at 37 °C for 5
hours. 0.9 ml of this culture was used to inoculate a 400 ml culture of the same media and

was grown overnight at 30 °C with vigorous shaking (300 rpm).
55



10

15

20

25

30

skinmmed mlk / PBS at roomtenperature for Ih. Plates
were washed 3 tinmes with PBS 0. 05% Tween 20 before

woneossioenti ng t he pre-bl ocked phage super nat anPeTaBzi06/001514

i ncubation for one hour at roomtenperature. Plates
were then washed 3 tines wth PBS 0.05% Tween 20. 50n
of 3% skimed m | k /PBS containing (HRP)-conjugated
anti-ML3 anti body (Amersham diluted 1:10,000) to each
well. Follow ng incubation at roomtenperature for 1
hr, the plates were washed 5 tinmes with PBS 0. 05%
Tween 20. The ELI SA was thenreveal ed by addi ng 50m of
TMB TiSi rgma)aya]limblﬂitﬁm was findabedH35@dink @06 LOEF TN @PT@ aﬂd fn@&ba’uon
Absor. t n |nt nsi was ad _at 450nm Phage

G TR T A BY P SRS WBF 615 st IFredons Sprgusian at 5000

rppl fat &0 ﬁmnft@I anyng. 13651@@11 c€lfs whrd? %ﬁ@p&ﬁﬁﬂ h (200 & IBEOSEXES buffer
30 0C (120 rp over ni ght. The

]
(\%@i"em%éiﬂ “slnthl%E?flsed{alrl kﬂr%awggcrtbﬁé ﬁ'%‘fVér Pertotipiheckarag ardieved by
addin%tlg RITE divRa TS BierePindd R Da B ol X6 onTElee (féﬂ?wéfﬁ .

then frozen at -20 0C. After thaw ng

Cegﬁgfwﬁg'lr bh0%kem e d0 métutesart Knjs weﬂlpwthdebm gihg gupernatant was

e L e

COE@HI_I@@()H ey 1@]@4}1 dIef dENT Astresin (Qiagen), equilibrated in PBS was added to
eaI]T {%ﬂSI&TdT e Sl ﬁﬁh'ufk%}'é (g%ré@%g #P NO1d). The

CR reactions were pur ormat usi ng
t he T rhitheg & e RCRADGUSS S ot %QIQO(TMnI fioi Horimites abd tHe sof)erhahmlt carefully

refabe dfh@?“ﬂé’i@cﬁe&ﬁ%? {Eg{é%gndéﬁ 'upg(? Lngr IV E él 530 aats{x byffer 1.(50

gene3 er priners. asmc pre
mMUNHAPO.a1 00treXltNaCl) IfdinMi idmhdzole,l hess.G)e Mhe suspertsioatved added to

e AP L T 5] B E0B BTN 35T,

2000V ioridagolghpH KS&)O)’WI'): useld@)nf’asmms colehh b EralitP flol THRES v were

ehlgcgdnf%cér-nrl;;ﬁ?e O:iilbl‘lr’_l]ll it IPE‘E}IH %égerk,?%%é%ﬁagﬁg ﬁlg)ﬁnM NacCl, 250

mandmbledeme% a) ghztcuaﬁs Béle Bfalydell By abkalitiog a8280420andibtein
ed at 2,500 rpmfor

trif
coB IR, e B IS kst Bl fuasmn s
(Apekdheins equligatee v&tﬁ?BS noiecscin 1111@81%1@5&1%%9 ISSPPA OMland

EDTA 20% sucr ose,

‘lué%ff-%dé’%gﬁoéég% g ﬁg‘tﬂﬁp%tpémﬁ?%icg X 31 Aiapefed end stmed HeR0°C
andatyEot oni ¢ shock was produced by adding 150 m of

diluted TES buffer (1:5 TES:water dilution) and

i ncubation on ice for 30 mn. Plates were then
EXAMELY dgeBv Sxtragolmbibitiar of dntegferemGrewna- IndueedbBepor teir (Gene
Exppéisid@bri s. The supernatants were carefully

transferred into

Periplasmic scFv extracts of various hulFNy antibodies were produced as described
above. A high through-put screen cell-based assay was used for the identification of single
chain variable fragment (scFv) blockers of IFNy activity. A reporter gene (firefly
luciferase), driven by the IFNy-inducible GBP1 promoter, was transfected into the human
melanoma cell line, Me67.8. Both scFv and IFNy were added to the cell culture
concomitantly. Following a 6 hour incubation time, the luciferase reporter assay was
performed. The scFv found to inhibit the induction of firefly luciferase were retained for

further validation.
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another mcrotiter plate and kept on ice for inmedi ate
testing in functional assays or ELISAs. Large scale
weabs/punification A starter culture of 1m of p@x/IBWG/001514
was i noculated with a single colony froma freshly
streaked 2xTYAG agar plate and i ncubated w th shaking
(240 rpm at 37 OC for 5 hours. 0.9 m of this culture
was used to inoculate a 400 m culture of the sane
medi a and was grown overnight at 30 OC with vigorous
shaking (300 rpm.The next day the culture was induced
by adding 400 m of I M PTG and i ncubati on was
contSerdeldcFoexteagtsatdbitddohealFN3-ihduwedrepdine gesd inS dosy @pendant

Q 000 m.for 10 .
raiftnd FELRCL ) PR B AR Y iR § BB Blnaiaions .7
0.6d, 0df7, (.¢43- o (bDITEthMéré Rtsted afmiom&&lﬁbo\lﬂrﬁﬂ% aIBBQI @d$Eone

inhi;:hi.tors as_d scrl ove noti ¢ shock
ol AR BERIANR Ry Tt Sa P rea it by
eacingolflo @k firawn aff these &aﬁ@mrcoﬁh’énhﬁibns {sehébwn wer81eceridy f uged

at 10,000 rpmfor 20 mnutes at 4 0OCto pellet cell
transferred to a

f ul
%’5' ér Iilfge%}il] S{t{]oatOQ'GFNV\QS(HJ%g%%pgr{%ge%g}ﬁgf)ﬁﬁy to

|na con%xérntratl on of 10 MM 1ml of N -NTA resin

Gs@lagena s€M || ds0rad Ba 10 | BBSVaS %9 g’/u g@vE é’“‘%a Fs
and, i n Eed o [a.,r > a3
IIUUII.7 S}'J QOE %a{a'v i‘ae % :‘-6‘? -Igsfigicaﬁsaﬁ——l & ,75 >\7L157' ;—_13" i
b haal P duiek Brhng e hddt (11 | ™ lbdnyéd] sThe | 5 | @
pelt'et BY| Fesi’n Rasredusphedded |ish| 30| e | of | eo] & |(4 |OE)
VasH: pefrer| ¢ |(80 1VNah2PO4, | 8000 mdM Nadl o 1@ M| o | 25 | o
i medagol go pH it [8150) o Thaosuspe(nsioomvyase ndded to [a, |
pol yprep columm (Biorad). 8ml of cold Vash Buffer 2

PO4, 300 20 nM imidazole, pH t
ehHp e sl s s tyueddtny ¢hdl The

Expeésgioner e el uted fromthe colum with 2 m of Elution
buffer (50 mM NaH2PO4, 300 mM Nadl, 250 mM i m dazol e,

WZ] Fracti ons were anal yzed by absorption at
280 AfIRVaREOTBRIEE @7SRY @R imanlemengedite aentibyifullyemeandeGiagtbodies, or

ERE ﬁle{%'éf ﬁab@@%g% &RP Ql(g &?ﬁfﬂ/ S8 sl o

Arrers an) equi librate escvm
meevaleyz BelloyingShe pRAGE o BlMd6 hRiedils) § ighnll teyorabiaait ptnam Ha{y was

fied, sckv were aliquo nd red at
2o Bt 18 R o it HE %GBkt it il g o
IFNf mbmicumbEanibodGesnivl bRiligeig ¢ iRepand, REIISTHE stxbd 8%Ei ON
Per i p c.sckv extracts of various hul FNg anti bodies
ﬂu\nREch a%g%}g%ﬂltla]%urﬁeéjsl}gﬂ( tdags I antibody (HLA-DR) and analyzed using a
FACSCalibur®. Thus, the ICso (Where 50% of the IFNy-induced MHC class II expression is

Ly

inhibited, i.e., 50% inhibitory concentration), for each candidate antibody is measured.
Purified fully human scFv were produced as described above in Exémple 1. The
effect of the scFv on IFNy-induced MHC class II expression on melanoma cells was
evaluated using the flow cytometric cell-based assay described above. These scFv inhibited
[FNy-induced MHC II expression on melanoma cells. (Figure 16, Panels 1-12). The ability
of these scFv clones to inhibit IFNy-induced MHC II expression on melanoma cells was
compared to a mouse anti-human IFNy mAb referred to herein as 16C3. scFv clones (—)

and the mouse anti-human IFNy mAb 16C3 (---) are depicted in Figure 16.
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above. A high through-put screen cell-based assay was

used for the identification of single chain variable
woOnewnenivl (scFv) bl ockers of IFNg activity. A pepaB106/001514

gene (firefly luciferase), driven by the

| FNg- i nduci bl e GBPlI pronoter, was transfected into the

human nel anoma cell line, Me67.8. Both scFv and | FNg

were added to the cell culture concomtantly.

Followi ng a 6 hour incubation tinme, the |uciferase

reporter assay was perforned. The scFv found to

i nhibit the induction of firefly luciferase were
EXAMRIE: ReformaitingseFwimito G FormBever al scFv extracts

inhibited the | FNg-i nduced reporter gene in a dose

depdhdifind fiflydininem sqHFi vgue proﬂlﬁx)ed aEdafscﬁl&!dl’hbSﬁd:M Bxh@pPR 1. The Vy

o B 5 G B GRS STl RO i

a lehder sajuenra sndb Birel 1@ asstrictibo Bige aﬂm EAESGEASHI BPan Avrll site was

. ceptration.f ef t The percenta

T ST N TN TR

Viy saqueisss ean (d@@ttédiHirﬂl[H/AlpSI SlAQWhed thtd BBIHE0S dARIAW. ‘expression
ition_of |FNg-induced

vep B b7 el SR ien o P pmpBas Y st aoyye dieesteb Hindly

AEIWMHICEn& inScCthy pCHR 1dthB da® Bx sl vesh AL ONAB MR d RdHEBns
g%g s Il Expression A f]ow cytonetric assay was
VB SgauegemgRsierefirnsiggtiop e mammager edllsi bodi es, or

f r ag[me WSantl Ve cBOfA scqahbl & Rfir QJIp%hat@ QXISIJ@& O%X»%Et%r‘s%%‘

Ng-i nduced MHC cl ass Il nol ecul es. [ om ng t

tfﬁ&F%ftF‘i‘w friomanmetangelepiiag ths Faggnato TretsbrimAsTEOHarhe, Basel
Swita@spasite ﬂeél&eﬁylvgﬂércﬁﬁuﬂe@ i (?@/e Eﬁ&g BGE co?lfce#r%{\gno &% x 10°

concentrations of candidate f man ant
cepPracvelinp m sulivse giedis Coﬁélnlllgvf@tﬂ]gb(w&ehemm dihletemmessmn vectors,

en@@dﬁgc'tlﬁ\@e[rﬁlcﬁ{eay J‘a@fél W Jetfu&%?s%&%&%?ﬁk%ﬁkﬁp atge cells us1é1% the

anti - human IWHC cl ass ana
FU@%‘F%T@“SFE?«\@SC&W&@U?E(Cfl?rdltfgh@Blanlufh@mb%msf@wdmene (5109/621@1‘

fofl(g\@iné E!ﬂgsfécﬂglﬁ‘f dcuMﬂg‘ nqéd?aS\%aJ rsg?ﬁ% .4% o% tgecsh serum- ftree thedia

itory concent
W%atd@ﬁddapélsand Fibsd fos thmeatays &7 °@u Fo]ﬂ(weﬂg fhudel day et AaRe period,

Iy i;bed e in Exanple 1.
théﬁlggm %tﬁago?ggﬁgg%gi%/&gm eI‘—il%1 pr(? LY];Cé’ifnR}ﬁC class I
expB@ﬁ@mdﬁﬂdeﬁEKHF?nmmmbgESHMﬁﬁmeﬁaiM@&ﬁ?aﬂﬁﬁﬁﬂﬂkﬂ@bmed
ce assa scri above. ,
R T
mmfaanm msaiul:tmns ( Bi 1gﬂl.br @up%ﬁlatdﬁwﬁiins tr élnsie%ﬁgd cg_lgsew@fb lidcbibated
i nduce

e cFv clon t QP F%g VHC
oG BB SN PR B Ca it s bbbl Ryt samples
Wmmthbﬁ bas%]rbvbﬂ’dgtemﬂ(b SeplhRodeei 8 A/ Bl and 863G %&Ji:sgquenﬂy
punlﬁec{] using el&tlon buffer. The eluted IgG fraction was then dialyzed against PBS and
the IgG content quantified by absorption at 280 nm. Purity and IgG integrity were verified

by SDS-PAGE.

EXAMPLE 7: Inhibition of Interferon Gamma-Induced MHC Class IT Expression by
Reformatted scFv

scFv were reformatted into an IgG format as described above. The effect of the IgG
clones on IFNy-induced MHC class II expression on melanoma cells was evaluated using

the flow cytometric cell-based assay described above in Example 2. As shown in F igure 17,
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and the nouse anti-human I FNg mAb 16C3 (-) are

depicted in Figure 16. EXAMPLE 6: Reformatting scFv
wonv@/ g Format Purified fully human scFv wer eCT/1B2006/001514

produced as described above in Exanple 1. The VH and

VL sequence of selected scFv were anplified with

specific oligonucl eotides introducing a | eader

sequence and a HindllIl restriction site at the 5 end.

An Apal or an Avrll site was introduced at the 3' end

of the heavy and |ight chain sequence, respectively.

The anplified VH sequences were digested H ndlll/Apa
Pagpld 1€, diresel gChelones frehilp€a ME Mg indadcdOMBOEE eipddsive oh arelanoma cells.

T e 8800 M ERLPE PR AT et anripems

cellh Wap@ﬂ@l@h&bdﬂaﬁnmsp pE s Bumam W B@tn@ﬁb (6CNEA)the BB Systems mouse

anstr i on uencing bef ore
anfi il L@‘ 8%%0:4‘5%&‘}%2%33%?@%1@@ 9% The VH and VL CONA
(-seduemoes anti-huten IFI\E/pmw PECHL- Q-@)@ﬂﬂ BRRED SYaeheT8c. Wer e
ransf ec into a%[gﬂ] 1\/?%53 usi ng the Fugene 6
PASRRPIL, d“‘?k@%@%hﬂm & Mt (-o-greidsririedna) .
Bri efleCsoRanks & tHeSe MBI foretlhie Uh&dh bdloWiBdle £ at es at
T@ﬂfgncentratlon of 6 x 105 cells per well in 2 m

s Hiss of GHY diniagrticht Yy megipcloeakatibadiosThe
" expr essi on wesl-ars oncodi ngJ he _candidate VHand VL
sequences, \ier e IgGniAlansf ECVEHC iNinhikitien cE! | S usi ng
t he Fugene g Transfection dihg to
manuf acturer]' s i nstructiop %%1%5 &1%?&8 | pw ng
transfectior,_the culture| nedia vvaf% aspirpted, and 3
m of fresh serun}@‘dgee mefi a wag @g,pled to] cells and
cul tured forfthree—tdays—ar—3+—06E&—FeHewing three days
cul ture perijod, NAB2&uper hat ant400a¥1 har vet ed for |gG

purified on}pr Qtielgyps £OT hmms. Ef?’r rmatted fully 1gG
was purified A‘ mserdmflee qun atants] from

transfected cedU])BlRlstBlrfg) Pr ot ei n31§pﬁephar ose 4B f ast

fl ow col ums ’Ei e oui b |vu according to

manuf act ur erf’ é ilrgfl?%x,ctlpons M/ super nat ant s

from transf qctaed mbbsDSNere |noy5%?}\,ﬁd over ni ght at 4

0C w th | rmjrePure—{G— b-re-hrg—butfer] (Pierce,

Rockford I L). ASHmRES_ Were t herdSpadded ovler Protein

G Sephar ose A col umms, .and the |l gG

consequent | y nurlaﬁggJﬁ)W g el uf%58 buffegr. The el uted

| gG fracti of wammhpp@n a yzed zggMnst PHS and the 1gG

cont ent quarntTfred—by—absorptromat—2866—"m Purity and

lgGintegrity were verified by SDS-PAGE. EXAMPLE 7:
EXAMPIIE 8:08ackfMitation bEhdiF Ngadmtibody dlleecko MdemBGina Ssqdence

Expression by Reformatted scFv scFv were reformatted

i nt dn the stugiBs Hewtibdd lesei dsaticletdea oy gnind heid edsf @64 inahe

the 19G : :
nuelese acfl and amino acid sequence of the A6 clone were mutated to correspond to the

nucleotide or amino acid residue found in the germline sequence. This process is referred to
herein as “back-mutation”.

AG heavy chain: The immunoglobulin heavy variable gene of antibody A6 had a
100% homology to the human germ line DP-47 or IGHV3-23 (GenBank Accession number
M99660). The immunoglobulin heavy joining (IGHJ) region of A6 was compared to the
six human functional IGH] regions. The IGHJ region of A6 was identified as IGHJ2 (Table
5A below), but had a better overall homology with IGHJ5-02 (Table 5B below). The
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cl ones on | FNg-i nduced MHC cl ass || expression on

nmel anonma cells was eval uated using the flow cytonetric
woeblsoewed assay descri bed above in Exanpl e 2pCcBAaB2006/001514

shown in Figure 17, Panels 1-7, these 1gG clones

i nhi bited |1 FNg-i nduced MHC || expression on nel anonma
cells. The ability of these 1gG clones to inhibit
| FNg-i nduced WHC Il expression on mnel anoma cells was

conpared to the nouse anti-human | FNg mAb 16C3 and t he

R&D Systens nouse anti-human | FNg anti body MAB285. .

Fully 1gG clones (-X-), the nouse anti-human | FNg mAb
origh@3 IGH Aregionanf ch & wies tREE o Syrsutand jo-colmspond M tha @nﬁ]}ilélicie ®f IGHJ3-

anti - huna ct
odrbls FRLBF oB M ARt CRECHRR” ot e R apia
rebiduéEald hodn 11Thds)iee uvATablle@S(A amt 3By &1dsh©CDRUk ynduieaiderlined.
anti-1FN g nonocl onal anti bodi es. EXAMPLE 8:

%ﬁ%ﬁ%ﬂ%&%&&%@ﬁ g)gtéx{gzgllaIAggncg@g%anq-g%céloﬂag ?@Hﬁ? ?GI%‘I‘%M i ne

E%EEEE C%Téé&c &-}(gCArC%é &%‘ﬁﬂc T& %& A6e(lng ID NO:109)

% ga% éeg@ ng S8 ErID NO:LO)
’ItIQ'Gﬁ@é QCéT%G&Q@CCQ‘H@JI‘&gé’rﬂGQ‘ETg%T CQC; 2 QSEQ ID NO:111)
rnesidug froupd 4Nyt hg ger gl Inesequence IS ¢ %&QE P12)

Is reper¥yed to herein as "back-nutation". A6 heavy

chai n: The innunoglobulin heavy variabl e gene of

L 4 P08 o e et P Tﬁﬁﬁ%@?gw%%%?oii "

[@?@Tsﬁmmmcm@c@mc@cacmmmt Ndaregi mn (eh AGo:113)
wés BonpamedPt di t Ise Eli X¢ hamain funct ional $Gk&zmegumns
ACPHETHERPGPEGRGTRSECAB A8 CT BRI AT @Y CASCT@HI R Tabbe  worias)
t "ha# albét t &r TovEral | Vhofol Dgy=ove tih:1is)
IGﬁ@%in (Tabl e 5B bel ow). Theoriginal 1G4 region of

@@ﬂﬁﬁh%refote mutated to cogrespond to the sequence

| chyz g pgpmpelo by i pabdaagiabie gensy V) gbantifedy A6

beﬁa@&o MILGILeel s BEVQQQ|sﬂ%$ox%ﬁ@ea@ﬁsdél%o@§slsﬂm2\ﬁ§ﬁ%92$3@BF‘ AG-
an and

fg wp i n_boxes in Tabl
VI b orutatiers soRmaritn K Vorab teesin thashpa prd brr Bebsiepeworks
(Téﬁe 8MdloRy MRRe fnuRiEddi BB tide FtindtNESd ﬁ@ldlub%tg s}ﬁ)%' iflboxes in
The i mmunaogl obul i n | anbda vari abl e gene (VL)
Tabi 6 Bripe Ad BoEactmg arepgderiiged) GLV6-57 or M - 22 subgr oup
( Geﬂ@@@&nﬁﬁﬁﬁﬁfﬁb AN AYREE ¢ %Z)ﬁ@%@) seAG A1 In 1?91?&%%2 region at

nmutati ons conpared to | GV , three int
KabgtpositiontifeSer ik gt Pat region pidKdwj positive Tauk tte dﬂu and
TR eh0h M%Wengs RAEIo Q) RE:AodBRN e IR SR NTROKES
%IOHS are under
m‘ﬂtéfemls #u‘tllaﬁamworhqregmm clb@ng@gﬁ’mmsdlamanssdrentaﬂ to¥ethei ack
t p 43:..5er.t o

o ARG i T R i e DO o 8L il ot o
thagrmiresponding human germ lme amino acid did not alter in any way the binding affinity

of the NI-0501 antibody, also referred to herein as “backmutated A6”, to its target antigen
as compared to the A6 antibody. The mutations from the A6 VL sequence to the
corresponding germ line residue in CDR1 (Ala to Val) and CDR2 (Gln to Arg) were carried
out and were shown not to modify the overall affinity for hulFNy of the NI-0501 antibody
(backmutated A6) as compared to the A6 antibody. |
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Thr to Ala in framework 3 region at Kabat positions 79
and 80, respectively. The four nutations in the
woOnavaook regi ons were changed first indivi duaCirgs2006/001514
then all together back to the correspondi ng human germ
i ne residue. The nutations of these four residues
back to the correspondi ng human germline amno acid
did not alter in any way the binding affinity of
t heNl - 0501 anti body, also referred to herein as
"backnutated A6", to its target antigen as conpared to
the A6 anti body. The nutations fromthe A6 VL sequence
to the corresponding germline residue in CDRI (Ala to

Taplg §: Gomparporbetvgen Aoqndhymanémetigat IGHEEA-6Ugemnd wer e

shown not to nodify the overaén% affi nltyor huéF of
e oL e w%ﬁg% «
*hlman func |o FSVS V- Wﬁ?gé’%wgé( §P 60

****************** * F]*** dhkkkkkkkxxrhk s kdk *** *pk K ek
I'i'g VO TR

of the NI -0501 heavy and t cthains aré‘se
Fi gures 1A-1D. The ucI e%s and am no acid resi dues

Lthat were backmut H& NI - 0501 anti body
uTan IGLV6- 5{ H%FS%SIH%S@ PTI&% P58 s -t hat - wer &8 (SEQ ID NO:117)
anged PR A B T U AR A6 S e R E RSP ECTiRE &4 (HiedP
I talicized.in.F.gunes A apd.1C,. EXAVPLE O
Affinity and Binding Kinetics of hul FNg Anti body The

af f I]I‘hlefcymplﬁté sbiuRetRGF Kien@t(50$ hefvy bh@1idilt chﬁQ@-arQ WdtF¥eh in
- F ﬂé %%e characterized on a Biacore 2000

18‘H§i Aintlhe Brelectides g aoupe aud wsidagdbr were beglimmigted o produce
thONI- 056 1ant86 & (. BTRLd RS 2 EPEIIER tﬁﬁ%é—“@}fa}{ éﬁrﬁ% fe

Bi.acore chip, Binding was neasured by passing
oreigahHAG sequERRS) ate ﬁmiiﬂéﬂeépmé ifpHezedan Figaree éAtandtl Cons
bet ween 200 nMand 1 nM The flow rate was 100

EXAMBIIRIO A sty i@ BifdiRE kahdics o SRIIFRY ARin8fy The data
was fitted according to 1:1 Langnuir nodel” and the

KON, ThK@ffinai 611d<bﬁ/1éi|nF RmeH e SE 10e6k 04 Rl G- nglgc) ‘%@NPL E
10: Activity of hu Anti body The act ivity

chRjecigreet OBl N@Iea%ﬁqob %@Bwﬁwaﬁ%dipm@alaﬁevedm)l 20Q RU of
NPE§50t R rih SR d BY @@@ﬁﬁS Qﬁeﬁlﬂf?y Gh ﬁ@? BAgmgé cl Bl‘lgligﬁ &gs

hul F anti bod his stud eabl
m‘F?tﬁ‘i“F Y BatEing B Vt(B&D] ﬁy%frn@s) it ﬁﬁPﬁalﬁﬁel #tu:mntrﬂNgls between

20() NgI%MI Fﬂwﬁ&g efx\@ﬁa% giﬂf’@é@l)utg Rnd glg ln‘? tella & at[ E? °C. The

human nel anonma cel
daBrwasfiltipd addeBimgtortel hmgmmmbdesandeheemnmcymm@) el

he presence of N -0501 or the A6 hul FNg
de{e%#nbhﬁjlgl}r 1§)48 72 h. MHC class p upregul ati on was

msasured as descri bed above in Exanple 5. The two
EXAMMddl & A cpividys ehbhddNg Asititiodar activity, which

denonstrates that thebacknutations in the N -0501

hul Fﬂhlg acivity bbdy NIt0F0 hbeIFNy dhfiydy has eshpaved iy tef actitiey of the

anﬁl:r;| dy prod¥1ced by the clone A6 (i.e., the A6 hulFNy antibody). In this study, the ability
of each hulFNy antibody to inhibit recombinant human IFNy (thulFNy)-induced MHC class
II up-regulation on the human melanoma cell line, Me67.8 was evaluated. Briefly, Me67.8
melanoma cells were incubated with thulFNy, in the presence of NI-0501 or the A6 hulFNy
antibody for 48-72 h. MHC class IT upregulation was measured as described above in

Example 5. The two antibodies presented a similar activity, which demonstrates that the
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(Figure 19). The activity of the N -0501 hul FNg

anti body was then tested on native IFNg . In this
webkowmyrootouman peri pheral bl ood nmononucl ear cel PET/1B2006/001514

(PBMCs) were activated with 1 ng/m of the mtogen PHA

for 48 h, and supematants were tested via ELISA for

the presence of native IFNg . This supernatant was

then used to stinmulate the MHC class |1 upregul ation
on Me67.8 cells. N -0501 was able to neutralize the
MHC cl ass Il upregul ation induced by native human | FNg

(Figure 20). EXAMPLE 11: Cross-Reactivity of hul FNg
baokRutdredyinBheI-06) 1 an &Ry anbed)50d noiarsodifysheebtiviyy of thg antibody

abil ity to bind to I FNg using a Sandw ch ELI SA for mat
Gﬁ€§§33) Briefly, IFNg fromthe species nentioned in the

ti tirge fivepehthgNapbo ISerKy amibbigwaethen tstaden oatjyedkMy In this

soghymrapaeraec piops aorictsy cph AR reRE s vissd el of
the¥BRodi8 el RE4YR] g s@peﬁﬁka}ﬁﬁ‘é V@eﬁaiesﬁﬂ wlaHIdgA Spehé fmeﬁ)snf:@of

in that assa seen
na%\(eﬂgngl% his sprernafaniyas eny quﬁi |tch§tmflgatta ﬁ’@%@%ﬁt fa(s)i‘, 1 upregélatl Ton on

M&DS &QQVNI s v@a@,tablta% nduf@1iRf the MERD 16 ésabuprepitdtisdinmigeed by
cynonol %us nonk eé Neutralization of IFNg activity:
nmﬁhéﬂ@ﬁm~55wﬁﬁﬂwe ®o1 was tested for its ability to

neutralize or inhibit reconbinant | FNg proteins from

pxeveial 1 didharraitsipesti RAFNBAmboYy recombi nant | FNg
fromthe various tested species was placed in culture

WII t %é’(l\)ét]?_f%z 2590y RS0 1 WasttB@edOﬂbﬁﬁﬁﬂﬁﬁ?ty% blﬁb&ﬁm ueiing a Sandwich

or 48-72 h. MHC class_Il u re %¥ @ ?ﬂ h h
ELTBAdonmed agay. diridhi %Er S ihe spesl e thegle of Gteh grap

W\/\g&% 68 iak EdpndiBd whh gre%'d{eﬂ alripzet | { Qﬂ) 6 the em@mm{tgmmes
denonstrated by |nh|b|t|n% t he WMHC cl as E % d
IFNpnegut-mdi dhe BAVrtiiam aghwapecias vap SRECTEEYSNg 4 Radyclqpapintigody

Spgc': hcgi’bl ‘aqe%%iq%&\!ﬁga@é%% %@%ee@lQL @iduf 2 1NNI561 bifddee fo@MFNy is

could not neutralize |FNg from
smﬁa& t0 tmepnmgn@wds,mn@éor th@ ADASTPPEES: PEFlHnEPHegoleus
rqact|V|ty the anti body with these species (Table
n addition, cynonol gus PBMCs were activated with 1
my/ ﬂVeuO‘hllidlven of FFoig eerivRHA ThortibedhNI-4HY. waspesiadapni ability to

ne-\?lﬁigﬂgzet 3 reclzo?%bii:'rll‘aJn%t]{Y 10‘&3? gg{rﬁsé%’}&l%lf?érelﬁ@%éc}/e@ Bh my

at ant was n use stinmu
re€dnalsiBanit l[FNIpfr@g tHeatarious tented\p6icByasiilacod dricultars vl Meq 78 cells

i e MANBIEUS TRRGT (B e 290 PGtk i
mBisolca gk aakrivyatabyvet iy Bafmple I5FNihe Arbs-tpactivity to, and neutralization of,
cynomolgus IFNy was demonstrated by inhibiting the MHC class I upregulation on the
human melanoma cell line, Me67.8 (Figure 21). NI-0501 was able to inhibit IFNy from
cynomolgus monkey but could not neutralize I[FNy from the other tested species,

demonstrating no cross reactivity the antibody with these species (Table 7).
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The studi es described herein were designed to test the
bi ol ogi cal activity of the NI - 0501 hul FNg anti body
WORoes/@eini strati on to cynonol gus nonkeys. N PODAR2006/801514
chosen for the safety and pharmacoki netics (PK)
studi es descri bed herein because this hul FNg anti body
was found to cross-react with the IFNg from cynonol gus
nonkeys, as descri bed above. To eval uate adverse
clinical effects after nultiple intravenous i nfusions,
nonkeys are infused wth the follow ng doses: 30
ng/ kg, 100 ng/kg and 200 ng/kg. In mce with a
Ta(i)'le,s’f U@Io@QR%:J%: sq%cr eased | evels of Ig&a and
~increased eve s _of ? wer e observed in response to
KILH N8 ni [780Fin)|, el B ey Nyt i reydF Ny ed(Er | ielFHt | oifiNy | rmIFNy
bé \%{éﬂmug_a Il'i’feia(‘ip pofdse.| Duriing ihb 13 heek
Nlisggionlo | o, ket iy | pdnkays“ar o frini Zedlwi't Al KUH
ﬂﬂhng% 1%W§m§ E 'S Adjuvant (1FA). A typical
gyt @W ! ’WVIFA in nonkeys, co-treated with
Pgﬁeﬁﬁ“@ PEPRIUSFRY - specific 1gM and | gG response
ggedFﬁ HWHCY%%nﬁﬁﬁdﬁNYThese studi es are designed to
AEL érFNeutraI|2|ng IFNg in NI -0501 -treated
nEk EgemPRatt cRl R nmuni zed with KLH in IFA alters
tHé'RE@P@B@EF@IENY G titer. EXAMPLE 13: Mbdul ati on of
| ENG e i “@B%ﬂgNhuthg Anti bodi es The production
oF'ﬂﬁ@”éﬁ@ﬁoklne IP-10is up-regulated by IFNg in
sevép apt gppfiesént cel | lines. Based on this
obseiEsdn a whol e bl ood assay was devel oped. In this

mhole bl.ood assay, whol e bl ood sanples from severa
dondP 8d4{ideTi craleuRi B Gs Werg aefivetsd it I ke/inbefl the mitseay PHA

foPsgth, Ghnfi E§leBan®ORGE %&@Qia@l?s&ffor%e Eré%llge 0?2“ %.I IFNg' This

|ncubat|on IP-10 1 evel s were neasu
SURRIBHENtIE thapatserhivisHgulerahalH ey Ib#pr@mléat@npn MeBR§. "NLoso1

wﬁrll'bleblg qelut;a‘i’izc,b{hg Wk *afs‘a : ﬂ'gé:l}lét%ﬂ ifduck sy 191’( Ve % molgu%)ﬂ*“ Ny

her Enbodi nents Vi T I nventi on
(Fu@§ﬁ¥®bed in conjunctlon wth the detalled descrlptlon
thereof, the foregoing description is intended to

EXJ\MPQEE@ Q%l@laglchActlxjitﬁiof hﬁﬁ@ﬂ d f the invention,

whi ch is defined by the scope 0 appended cl ai ns.

ah

M R R f?%%ﬂﬁ%%ﬁf L BLLGRE Bl of Nt
05@1 Hulrply apgbody upam adreipistiatiod té eyropnotaurarenkeyso NIOAGI was chosen
fofAE Isafé't%:' Nda gﬂﬁ 19«99{:{116@1 s (%kg%@%ﬁ%{eg%ﬂenw %guese ﬂnsl‘. aul Y

ant I body c rises Ion conp
antibadyares rf@uraidp dloseqaaen'del tBYIAMG f{oBEQ oMol 3)0nlae‘ys,3i§lﬂbﬁnbed

abg\%EQF(IJ R/amted'g’&v&se clinical effects after multiple intravenous infusions, monkeys

are infused with the following doses: 30 mg/kg, 100 mg/kg and 200 mg/kg.

In mice with a disrupted IFNy gene, decreased levels of IgG2a and increased levels
of IgG1 were observed in response to KLH immunization, demonstrating the correlation
between IFNy and the IgG response. During the 13 week main toxicology study, monkeys
are immunized with KLH in Incomplete Freund’s Adjuvant (IFA). A typical immune
response to KLH/IFA in monkeys, co-treated with placebo, elicits a KLH-specific IgM and
IgG response detectable in the serum. These studies are designed to evaluate whether
neutralizing IFNy in NI-0501-treated monkeys that were imnwmized with KLH in IFA,
alters the KLH-specific IgG titer.
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(b) a VH CDR2 region conprising the am no acid

sequence Al SGSGGSTYYADSVKG (SEQ I D NO. 4) or
wOLIGBAGEPAYYADSVEG (SEQ I D NG 44), and (c) a VPCTDRBI06/001514

regi on conprising an amno acid sequence sel ected from

the group consisting of DGSSGWVPHWFDP (SEQ I D NG 5);

DHSSGWYVI SGVDV (SEQ I D NO 13); DLTVGGPWYYFDY (SEQ I D

NG 21); DOGANALGALES (SEQ I D NG 29); GTELVGGGELDN ( SEQ

| D NO 45); RSFDSGGSFEY (SEQ | D NG 64); VGSWYLEDFDI

(SEQ I D NO. 69); GGNYGDYFDYFDY (SEQ I D NO 76); and

DFW/I TSGNDY (SEQ I D NO 89), wherein said anti body
ERAMEELIE ENgVIod@latidief BNy Aeilyty afsing IRIIANE Anddbodrs n sai d

anti body further conprises: (d) a VL CDR region

C ONPrtieirdi@ctich mm?e%%grﬁmsj ﬁYn%&Qe%.ﬁééé%ﬁ?)gﬂTNyﬁﬁ Qv different

roup consi sti

ootrbeadion (%em Ny holshloodmRassgsdevarryd( @E@ya Whole
bID6A A4y, wIBéSﬁBHé&hMVQ}G@%@e&@dMQr&&&e e AMiRBAVQ

(SEQ I.D NO_48) ; TGSSGSI ASNYVQ ( SEQ | D NGO 55)
con%@@%@rhwa%@éew@t N@cep@)aﬁonﬁ@ﬁ Nsﬁ\f\v@w;e@on BP-10

Eﬁ@)&\é@ oA rbeas Fdp N0 e BB SRk YRR
SE IDI\IO 106 aVLCDRZrelonconprlsmgan

alﬁﬁpﬁbfoé’&clﬂﬂ WE@“ @@Pe]@t(gtguﬁr?ébn the group consisting

of EDNQRPS (SEQ ID NGO 9); EDNQRPS (SEQ I D NO 17);

DDDQRPS (SEQ I'D NO 25); GBKEKRRBolREE D NO 33) ;

EDT(%\Q] (thQ I D NO 85) and_EDNRRPS (SEQ I D NG 107

and (Vyilathginvepre has gravicesiped instongmetirnariihibe detpide description

th%gglu &13%6re W@fﬁ%@és@%ﬁ&qmrﬁéﬁ)@ecﬁ%‘éﬂﬁﬁ% B34 ?&'l%&t @t Seope f% she

IngRYDSIXEh 6 QE@qdlbyrd@ gEgpe oftimyaBrMEh I SED @tberm@p@zs) advantages,

ax@?@‘ﬁ!ﬂ% a@%@qﬁ%é@ Ncﬁtpaf th«%\fmg:%; SEQ I'D NO 49);
DSSNQEWV ( SEQ YDSNNFW/ ( SEQ | D NG 61) ;

QSSDTTYHGG\N ( SEQ I D NO. 73) QSYEGF (SEQ I D NG 79);
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QSSDSNRVL (SEQ | D NO 86); QSFDSTNLW (SEQ I D NG 92);

and QSYSYNNQW (SEQ ID NG 98). 3. The anti body of claim
wb200h@yeiin said anti body is an 1 gG isotype. 4pCcThB2006/001514

anti body of claim2, wherein said anti body conprises a

VH CDRI region conprising the am no acid sequence

SYAMS (SEQ ID NO 3); a VH CDR2 region conprising the

am no acid sequence Al SGSGGSTYYADSVKG (SEQ ID NG 4), a

VH CDR3 regi on conprising the am no acid sequence

DGSSGWVPHWDP (SEQ I D NO5); a VL CDRI region

conprising the am no acid sequence TRSSGSI ASNYVQ ( SEQ
WIhEt iBiCta8)ed im VL CDR2 regi on conprising the am no acid

sequence EDNQRPS (SEQ ID NO 9); and a V L CDR3 region

conprising an am no acid sequence QSYDGSNRWM ( SEQ I D
1.NO  Adjsolated ffﬂbﬂmafah inadyload] a6li-BFNg dntibvdiedrGiagmsad thereof,

ﬁ%t.i body %xbs Nl-050 1. 6. An isolated My human
VHBHEEMERY Ogﬁf’?rﬂ?)‘?ﬁs wherei n said antibody conprises a

heauy) chaivy, UBRI adidh dfiphsing ElctnSLNEN&GuSRL SeIak fymemD
t he groug\gs: nS|st|n of SEQ ID NCs: 2, 12, 20, 28, 36,

42, 51 %%YSW 15EQ 8 N@43); 94 or 103, wherein
sai dbant iabgdypRY ﬂ:%ﬁmlc%hﬂnsﬁg th-Erh%u@duc'lcb&qyenQé claimé6,

wherein said anti body further conprises a ht chain

vari abl e “dAPAGCAEY § ARTIEHEREQEP éborf’]?l&ﬁ TAYBAPSVEG

conS|stlggE@fID§ﬁQ14)Ddd}jOS 7, 15, 23, 31, 38, 47, 54,
60, 66, 71, 78, 83, 91, 96 or 105, wherein said

ant i Bbdy aperfdlRR$ FREpgonpHaing A ﬁm@@)ﬁCIdﬁeqsﬂemerﬂeEcted from the
wher ei n J
s sk hedeston omart SRR

am no acl

C 0 I’Tp risi e .
a VH %WWW&%WE%ED@Q B¢ RIATVGGRBYFDY (SEQ ID

?:g?gﬂcsé\’%rlg’sl ng t%e am no aaqyggugé@TEL%é@bgBﬁg(SEQ D
DGSSQ/WVINWP%EE%@G&NO(S@Q Ia NZL6ODRGSW\@QLE>'IDFDI (SEQID
Co ) o) 8 MR b deBSAEReR JESER AR S
sequence(m\l@?llﬂ@ FBEQ I D NO9); and a VL CDR3 region
%féiﬁ'%i@%ﬁ%na;”l? %%gwsequence QSYDGSNRWM ( SEQ I D

of claim4, wherein said
ant| body is an IgG | sotype. 10. A phar maceut i cal

c ar i 2:&1{11??%3' %g\nl‘g ]géeﬂff ?aé‘g?m’gB%é%‘Et 1‘frccl8ﬁllp{iln§ﬁ}?p?|ngl ﬁg

an gdy i badsy @Rbﬂegiomcénlpﬁﬁn@arﬁzﬁﬁlhb 8¢id sequence selected from the
group consisting of TRSSGSIASNYVQ (SEQ ID NO:8);
TRSSGSIASNY VQ (SEQ ID NO:16); TRSGGSIGSYYVQ (SEQ ID
NO:32); TRSSGTIASNYVQ (SEQ ID NO:39); TGSGGSIATNYVQ (SEQ
ID NO:48); TGSSGSIASNYVQ (SEQ ID NO:55); TRSSGSIASNYVH
(SEQ ID NO:72); TGRNGNIASNYVQ (SEQ ID NO:84);
AGSSGSIASNYVQ (SEQ ID NO:97) and TRSSGSIVSNYVQ (SEQ ID
NO:106);

(e) a Vy CDR2 regilon comprising an amino acid sequence seiected from the
group consisting of EDNQRPS (SEQ ID NO:9); EDNQRPS (SEQ ID
NO:17); DDDQRPS (SEQ ID NO:25); DDKKRPS (SEQ ID NO:33);
EDTQRPS (SEQ ID NO:85) and EDNRRPS (SEQ ID NO:107); and
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12. A nmethod of alleviating a synptom of an autoi mmune
di sease or inflanmmtory disorder, the nethod
woaomyiosiong admi ni stering an anti body of cl ai mpd&TaB2086/001514
subject in need thereof in an amount sufficient to
all eviate the synptom of the autoi nmune di sease or
i nflammatory di sorder in the subject. 13. The nethod
of claim 12, wherein said subject is a human. 14. The
met hod of claim 12, wherein said antibody conprises a
VH CDRI region conprising the am no acid sequence
SYAMS (SEQ ID NO 3); a VH CDR2 region conprising the

am g&g% ¢, BPAUGBEEn éﬁnﬁ%ﬁ%ﬁﬁ\i}(ﬁmﬁ&eﬁ%@a !seﬁ)eoN@fﬂﬁn thd
regi on conprlskﬁggthe am no aci d seque

DGssg,w\,pprmsngwf@ BYR WM (R N%@)OQSNDSDNVV

D No. ) m%%“%%@%ﬁ‘?ﬁ%?ﬂ@@ R B mQ

Sequenc b EBICFYSE SRS BWIO(SH0 [P JONOSEDRDNEG ¥ASEQ ID

O 10) | R O harel 1 AN Ea ID

ant i bodyNOS6 1 QSZED)IITSMGG‘VWe(Sm RN O6M3);cDSY B H (8EQ ID NO:79);
wher ei n
di sor dor CP DS RRYE GRATP A SRR NN IR i amd

Crohn' s OSF¥ETINQBY$3EMIR NQupk)s er yt hemat osus,
psoriasis, rheumatoid arthritis, vasculitis, atopic
dermatitis and secondary progressive multiple

3. scl @heshtibodi 6f cldiel , mektedcsatf antibadyns 42 JgGusetypi.n sai d
antibody is admnistered intravenously. 18. The met hod
of claim 12, wherein said antibody is co-adm nistered

4.\ t fTh@Bntﬂﬁﬁ? oflclaigen twseheatdemtibsdnonipeisgy aD‘ﬂIpCDRl region
consi St I n

copaEsisk tiegrinedribiaee SErMS SR SoHI v Eafegs?
cofnkl’-mh@ ﬂllelLEhngOOadlclLsLeﬁgefhé-zlﬁL\S%SZ%S-?YEADSFE«.}Z (A B NO4) o'V
CIPIR3 regipncRiprising HisIPHRY A°KGerce P‘Qgsﬁa%‘é‘éﬁﬁ%@oég%ﬁp NO:5);

28k et Bnd £9Mdghed T‘RlSSZ%SIA.‘iN‘ﬁV l(BEG.ID
%ECER@%%&%r f |Ln17 fige | L- 20 Q( N

NQE)25V. ¢PREBeian cmprisi o acid jeageneh ERRIGHESEQ D NO);

I I
L e T

N@é@h0|ng IMHC class ||l expression on a ceII, t he net hod
conpri sing

3. The antibody of claim 1, wherein said antibody is NI-0501.

6. An isolated fully human monoclonal antibody, wherein said antibody comprises a
heavy chain variable amino acid sequence selected from the group consisting of SEQ ID
NOS: 2, 12, 20, 28, 36, 42, 51, 58, 63, 68, 75, 81, 88, 94 or 103, wherein said antibody
binds IFNy.

7. The antibody of claim 6, wherein said antibody further comprises a light chain

variable amino acid sequence selected from the group consisting of SEQ ID NOS: 7, 15, 23,
31, 38, 47, 54, 60, 66, 71, 78, 83, 91, 96 or 105, wherein said antibody binds IFNy.
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contacting a cell with an antibody of claim1 in an

anount sufficient to reduce WHC class |l expression on
weaiw/oeidh. 20. The nethod of claim19, wherei RCTABTI06/001514
cell is a human nelanoma cell. 2 1. The nethod of

claim19, wherein said anti body conprises a VHCDR
regi on conprising the am no acid sequence SYAMS ( SEQ
ID NO3); a VH CDR2 region conprising the am no acid
sequence Al SGSGGSTYYADSVKG (SEQ ID NO 4), a VH CDR3
regi on conprising the am no acid sequence
DGSSGWVPHWDP (SEQ ID NO5); a VL CDRI region

8.CONPIHe$irtilghdiy € clatih Nowleetifl sB@ autdBEE coieheSt KeNDIQ 568

e A I

conMRink Thd taniAs addkdiRe e ISSSAUSTYY ATBXOGS IRV kS ), BV
NO. 1(%) 22. The drrfllftgthod of claim2l, wherein sai dj !

CRRS resycorerifine drorningaeid 99EeTEE PRSP COY Y ¢PFIFR (SEQ ID NO:5);
a vxfﬂ@mm dgsah %lﬁ;ﬁishng the SERb aGH @a;[uwﬁaehn@ss%%fmswmq ID

sel ected fromthe group consi s

Ngipia ¥y@QWﬁ%gl?m%ﬂlan@deﬁ SRBO A swe%(ﬁﬁ%@%& (FFE&SID NO:9);

arﬁleal C@ﬁﬁ?) fréf%ﬂ do'ﬁ{p?irs n@ ldﬁ 'aﬁhlﬂa a@ﬂdlsecgtgencé 6?8‘%22]8618%:]34/\71\4 &Eb1D

NQLI-OZZ IL 23, IL 27 and IL 31; (b) an anti-chenokine
reagent that recogni zes one or nore cytokines sel ected
fromlL-1, IL-2, IL-4, IL-6, IL-12, 1L-13, IL-15,

9.1 L- Ithe ahtibog of plaip @, wherei $aid pitibp@y islan @G jsobipe27 and .
IL-31; (c) a chenokines selected fromMPlI al pha, MP
beta, RANTES, MCPI, IP- 10, ITAC, MG SDF and

1. r acA ghdtinpeeutical composition comprising an antibody of claim 1 and a carrier.

11. A pharmaceutical composition comprising an antibody of claim 4 and a carrier.

12. A method of alleviating a symptom of an autoimmune disease or inflammatory
disorder, the method comprising administering an antibody of claim 1 to a subject in need
thereof in an amount sufficient to alleviate the symptom of the autoimmune disease or

inflammatory disorder in the subject.
13.  The method of claim 12, wherein said subject is a human.

14.  The method of claim 12, wherein said antibody comprises a Vg CDR1 region
comprising the amino acid sequence SYAMS (SEQ ID NO:3); a Vg CDR2 region
comprising the amino acid sequence AISGSGGSTYYADSVKG (SEQ ID NO:4), a Vg
CDR3 region comprising the amino acid sequence DGSSGWYVPHWEFDP (SEQ ID NO:5);
a VL CDR1 region comprising the amino acid sequence TRSSGSIASNYVQ (SEQ ID
NO:8); a Vi, CDR2 region comprising the amino acid sequence EDNQRPS (SEQ ID NO:9);
and a Vi CDR3 region comprising an amino acid sequence QSYDGSNRWM (SEQ ID
NO:10).

15. The method of claim 14, wherein said antibody is NI-0501.
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16.  The method of claim 12, wherein said autoimmune disease or inflammatory disorder
s selected from the group consisting of Crohn’s Disease, systemic lupus erythematosus,
psoriasis, theumatoid arthritis, vasculitis, atopic dermatitis and secondary progressive

multiple sclerosis.
17. The method of claim 12, wherein said antibody is administered intravenously.

18. The method of claim 12, wherein said antibody is co-administered with an second
agent selected from the group consisting of:
(a) an anti-cytokine that recognizes one or more cytokines selected from
interleukin 1 (IL-1), IL-2, IL-4, IL-6, IL-12, IL-13, IL-15, IL-17, IL-18, I1.-
20, IL-21, IL-22, IL-23, IL-27 and IL-31;
b) an anti-chemokine reagent that recognizes one or more cytokines selected
from IL-1, IL-2, IL-4, IL-6, IL-12, IL-13, IL-15, TL-17, TL-18, IL-20, IL-21,
IL-22,IL-23, IL-27 and IL-31;
(c) a chemokines selected from MIP1 alpha, MIP1 beta, RANTES, MCP1, IP-
10, ITAC, MIG, SDF and fractalkine.

19. A method of reducing MHC class II expression on a cell, the method comprising
contacting a cell with an antibody of claim 1 in an amount sufficient to reduce MHC class II

expression on said cell.
20. The method of claim 19, wherein said cell is a human melanoma cell.

21. The method of claim 19, wherein said antibody comprises a Vi; CDR1 region
comprising the amino acid sequence SYAMS (SEQ ID NO:3); a Vi CDR2 region
comprising the amino acid sequence AISGSGGSTYYADSVKG (SEQ ID NO:4), a Vi
CDR3 region comprising the amino acid sequence DGSSGWYVPHWEFDP (SEQ ID NO:5);
a Vi CDR1 region comprising the amino acid sequence TRSSGSIASNYVQ (SEQ ID
NO:8); 2 Vi, CDR2 region comprising the amino acid sequence EDNQRPS (SEQ ID NO:9);
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and a Vi CDR3 region comprising an amino acid sequence QSYDGSNRWM (SEQ ID
NO:10).

22. The method of claim 21, wherein said antibody is NI-0501.

23.  The method of claim 19, wherein said cell is contacted with a second agent selected
from the group consisting of:
(a) an anti-cytokine that recognizes one or more cytokines selected from
interleukin 1 (IL-1), IL-2, IT.-4, IL-6, IL-12, IL-13, IL-15, IL-17, IL-18, IL-
20, IL-21, 1L-22, 1L.-23, IL-27 and IL-31;
(b) an anti-chemokine reagent that recognizes one or more cytokines selected
from IL-1, IL-2, IL-4, IL-6, IL-12, IL-13, IL-15, IL-17, IL-18, IL-20, IL-21,
1L-22, IL-23, IL-27 and IL-31;
(c) a chemokines selected from MIP1 alpha, MIP1 beta, RANTES, MCP1, IP-
10, ITAC, MIG, SDF and fractalkine.
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