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WO 2006/109191PCT/IB2006/001514 Anti-Interferon Gamma Antibodies
and Methods of Use Thereof FIELD OF THE INVENTION  This
waornoentioniselates generally to fully human anti-interferon game@r/1B2006/001514
antibodies as well as to methods for use thereof 5BACKGROUND OF
THE INVENTION Human interferon gamma (IFNy, IFN-gamma) is a
lymphokine produced by activated T-lymphocytes and natural killer cells. It
manifests anti-proliferative, antiviral and inurtunomodulatory activities and
binds to IFNy-R, a lieterodimeric receptor on most primary cells of the
immung syste.aReh Eaaehs A kas6ads Al EvaatpiRadinget THG cof
inflammation. The antiviral and immunornodulatory activity of IFNy is
known to have benefici .ﬁ;&g%iq‘ﬁ]ﬂm &lipical conditions.
However, there are many clinical settings in which IFNy-activity is known
to have deleterious effects. For example, autOImmu%e diseases are

assORIRiBEHiaT I‘ﬁb’ﬁelse%%}%rﬁ)lﬁlfﬂlﬂ‘]lw TR BB AR S LR AP pdiss 2
welBh G BUBEs PatieRtshdfebii-activity has also been linked to such disease
states 15as cachexia and septic shock. Accordingly, there exists a need

for therapies that targefdfE N BiYibF SUMMNRNSFORHE INVENTION

The present invention provides fully human monoclonal antibodies

flcally dlr cted again erferon referredh
her KR E gerfl(r)hl a%' S(IEEQ\} plargaﬁlln%lrel1 ﬁ%h c%lgg mclucﬁ%
actd:05 01y RBbeR3RAd ABalsllefestsd Ebw&htwmwﬁemﬁve antiviral

anAG AR IR ABARRAVRIE S to:8e1SimRs 184 Heb bR RLBA dedaanost
referred to herein as "139"); AD1.4R4P2_C9 (also referredg%lhereln as

priggry cetupiSke onraNgS FefiL S WERSH %@a‘s@f@ 9ERETSI%BE 183 (also
mffz@ifﬁ’(éﬁGﬂOmf@mﬂﬁﬁﬂ Rl lnﬁxﬁ)ﬂcﬁﬁﬂﬁ]ﬁfd@/ (aisoinetéiiddyte kavein tadave

e ST Ry S R SR ISR Ee RS BARGE

ereln as P5 F8 (also referred to herein
setamg‘sﬁﬂWhmmnfmaaef@gs(hmneﬁ@he@ f6 pisrisips a&feptyFor example,

auA%Mﬁéﬂa%aééz ARISQsetatediin herainas o@fFNqAD&}éLEiBEﬁmﬁ&éa&S@d

referred to herein as "G9"); and AD1,3R3P6_010 éeé ferre here|

oy

as etibadythathisdadekthe same epitope as NI- 0501; AC I 2R3P2 134
AD1 4R4P1139: AD1.4AR4P2 ACIAR4
ADTSREH3E! eth/i’éf’ﬂgszﬁﬂeeggm T R%ﬁé‘ﬁ&% %3 p5
AD1.3R3P6_179; AD]. 4R4P2 G7: AD1. 1R3P3 O]: r AD1. 3R3P6_010.
The antibodies are reiﬁ%w %lﬁu[Fle antibodies.
5A hulENy antibody contains a heavy chaln varlable having the amino
acidBequesotiof SE [DoNGS (olly buipan pRnggonsl aej}bs%eeeﬁ,eeé“}%y

dn%e@?ga%t%é&é&{' &H&W@lmy@m@em%@ﬂﬂ@samgaaﬁiﬁ)
sequence of SE%B‘I’S}‘ Os:

23, 3 4, 60,66, 71, 78, 83, 91,
Exg@pipy 0B0ordea bﬂfgeﬁwﬁl@’éﬂﬁ%w ﬂ&lﬁ%@%gg%e%%n y SPdEl ermd?nlng
hefERINSACRRS)INRREE BA @lsinefacid sebeehces 4BIEASABI%RIRYBIRUs0

ref%r7r(<)a/8 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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10 98%, 99% or more identical a sequence selected from the group
consisting of SYAMS (SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID
WNND4ROBESGWYVPHWEF DP (SEQ ID NO:5); DHSSGWYWEGMRNG/001514
(SEQ ID NO:13); DLTVGGPWYYFDY (SEQ ID NO:21); DGWNALGWLES
(SEQ ID NO:29); SNAMS (SEQ ID NO:43); TLTGSGGTAYYADSVEG
(SEQ ID NO:44); GTELVGGGLDN (SEQ ID NO:45); 15 RSFDSGGSEEY
(SEQ ID NO:64); VGSWYLEDFDI (SEQ ID NO:69); GGNYGDYFDYFDY
(SEQ ID NO:76); and DFWVITSGNDY (SEQ ID NO:89); and a light chain
with three CDR that include an amino acid sequence at least 90%, 92%,

050952(@ P7R6198%4,980 armaresiglenticalitam sequensarelectetsirom the

conS|sfn of the amino acid sequence of TRS 1A Q
AR D EORRE TS 1o N 88 bUSRRARAB LS P
ADNGER165, TR 3G IRABN I ASERBDINGR16);AFD NP SHBE QHEnhtDodies

o SRR G (LS TG 2 TS Sy WO (SEQ I NO32):
DDKKRIEFS(SEDoY #0iE8) 2dsYD NN MnepSEey e o avao acid sequence

of SEOIDHUEINNY 6 (SE D1 RINEY:3Y); QEDN SN MM ASEQHDD: 4Gkt
TGSGGSIATNYVQ (SEQID NO:48); 25 SYDSDNIIHVV SEQ

chapy RS TS ST AR U (SRS NS LD SR GENA (e
60, N@ﬁ@)lSQ@YﬂSWWN (%@MN%&}BE&S@GSA&%MN&‘(@E@YD

SRR SR R AR g o
98°%) ST SNRWE I{SECH B RO BEY, GSHEEINL e/ ASHOIT NG 9 2f; SYAMS
SR e Ao SR B T YO,

(SEON DAY DAL RS B R B saoR oS N Y B

NO&M)DDKHHMIWMW@mlmﬁe%&lﬂhk@@ﬂ@dmmﬁ@'the amino

TL 9&%&&%%@5@) ﬁ@d“ﬂfb%%b‘%ﬁ%@ﬁ% NX)s5 VH

region compris e amino acid sequence

RSMGQ@?ES’T&E%ESW@@E@%WQEEF (FERIBAETR¥ YADSVEG
GOITESIPPEINOMH: @rdaryNE: aﬁ%fﬁmwmmmmm@@@m and a

i }?égé?ﬁnt?? selected from the gﬂoup con5| g%ﬁl%lg%%?ast 9\652)H¥¥J7‘0D5>5%
97% EX%QG‘RW\%E@&%(:EEQma MQuaics @GM&NAL}@W& ESu(SEQsifingOf28y;

-SSR RIS IR
QSXM@NWM@EQ@W@E@@%@%A&WW EONABAS
(SEMb RBR ) egivmSHNRNS[RE QNN HLIOIOYREIIS BOIEDEG Z6)) the

asHRg %é%”iééﬁ&g{%{@%é BNl YRRt B Y ogepBTes (o

ID NO:32); TRISENAGNBYQ [SEQ:HHNTRISF TIESICCIRAIBY NGB,

oS N B S S e s, f‘f@NYV“
QSKCSBEHKENSARIRIEL ) NG HPHREQEEQSR PSIBEQ 1)
QSN@@@@ @M—(%&ﬁ@@% COMPISINGIEN §TEEY) apdeReueNCe selected

SR O iR e D

(S@W@ISEKR]E}NDAW BERRR RS SE QDDQRPI (K WO/85);

R g A R N R

(SKSED NO24p: @symwww@@w&dﬁéﬁ@é\@eﬂm@@%aq

NAQ OB ARRBY § éE V61 (5F QUD N4 HRSYPSPNHHVV (SEQ ID
NO0:49); QSYDSSNQEVV (SEQ'ID N0:56); QSYDSNNFWV (SEQ ID
140:61); QSSDTTYHGGVV (SEQ ID N0:73); QSYEGF (SEQ ID NO:79);
QSSDSNRVL (SEQ ID 25 140:86); @QSFDSTNLVV (SEQ L) N0:92); and
QSYSYNNQVV (SEQ ID N0:98).  The MON'y antibodies include, for
example, a VII CDR1 region comprising the amino acid sequence SYAMS
(SEQ ID NO:3) or SNAMS (SEQ ID N0:43); a VH CDR2 region comprising

the amino acid sequence AISGSGGSTYYADSVKG (SEQ ID 140:4) or
T TCLCCTAVYVYADSVEC (SEO ID NO-A44): a \/H CDR? reainon comnricina
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CDR1 region comprising an amino acid sequence selected from the group
consisting of TRSSGSIASNYVQ (SEQ ID NO:8); TRSSGSIASNYVQ
WESHQ1DID:16); 5 TRSGGSIGSYYVQ (SEQ ID NO:32);  PCT/IB2006/001514
TRSSGTIASNYVQ (SEQ ID NO:39); TGSGGSIATNYVQ (SEQ ID
NO:48); TGSSGSIASNYVQ (SEQ ID NO:55); TRSSGSLASNYVH (SEQ
ID NO:72); TGRNGNIASNYVQ (SEQ ID NO:84); AGSSGSIASNYVQ
(SEQ ID NO:97) and TRSSGSIVSNYVQ (SEQ ID NO:106); a VL CDR2
region comprising an amino acid sequence selected from the group
consisting of 10 EDNQRPS (SEQ ID NO:9); EDNQRPS (SEQ ID NO: 17);
(S B Lo B EONBRES (20 NGO, S v CEs e
:85) an ; .an [
amipegioH BSHHESIG ANSATD SO SR AER O GFARi by COR2
regi6QRSIGHAGIA; DSHRISMNR WildBE QTHESIEEIDYYQIISURO KBAQ (BEGDIB) or

. ) X MO 29 Y r1J an amin
G S LR S RN S e
acidNGMERQEVDE SN B \Z1(SE P15 s 56 @S YIS EWTRE 53D
NoND 5k LFPRALE MBS YIEGERE NP BBIVRNRGH (SRQIBNDXD:21);

SSDSNRVL gEQ ID NO:86); QSFDSTNLVV éSE?D;D N0O;92); and
DG%W@W@Q/ %@QW@S@ . eGﬁb(éWIEH PR :N‘Iy antibody
RSIDIebatqsEDIErmoiee) WESHabla) [Ene(2BG UDNES 581 example, the

< ' e W j ) ora
GGB&¢§§§?@@§3§%§%§%?§§@%&%O the hum%ﬁr\?%%%%%%r?\n/ili@ rg%e%gge)‘ne
seqlientelFiyeniiioddiesdeidnde gUericBRdresion FumpieraABpE N HAline

seqUSRE B QI R BARICIRG MYEIRIC REIESEANRORSRENIDAYS);
GAGGTGCAGCTGTTIGGAGTCTGGGGGAGGCT

TGGTA CCTGGG
TR GG RENE Y AR 5 P ST SR CHO AT A
TREGTASCAGEFATGEE SATOA CEIESGIT T OERISAGIHEAI0:48);

T R BE B EACAL A EERER v 72

TGREGTBANG B S EEENOGAL RSB CHAENERG RERAPNE:97) and
§g@i‘ﬁ\ﬁ0:106); a Vi CDR2 region comprising an amino acid

TR

SR AR AR 1 WL SOy PO R RS
(SHQIBNYCartH odyDQHeR S HQTINOLG TaribHakiyhs CHam aNatie xegitioRPS
(SE%%%!Z% %na%%%%@{%%ﬂg r(§}\§5rff9 Iﬁdh%’ﬁ &1}4165571‘ @D\é%'?e%i()%%gﬁ?#ging an

0. or a nucleic acid Sequence homologous to

e

aminerpeifl ISVESTIR S S006M0ePIR P BIDORTDIBER R Hede

NOS Pmiﬁmwgwqgﬁmgm&@ﬁ@mme gene
includes, for example, the e

QSRR A e LA R VR S soanvy

(SEQUB GIOBAAGIIHSNABCVASEID BE 55 QATORGTE WE GHEID NO:61);
¥ MVAC Al

oS A R A S R D

NOSEE TISEeSENEFE TSEQ ID NO:92); and QSYSYNNQVYV (SEQ ID NO:9S).

CATGGE TG Haililo@Es Thcfdtd G657 AABIE R TORAMYETE Esatphdheltel
CACCATCTCTGGA

aminp AUMEMETE RESAT SRR BTG AT AT NE FE RS E I arn A
re g%@cﬁﬁgﬁ?i@@ﬂ@ E@ﬂ&N@s@ﬁ&)@m&ﬁiﬁ@mAﬂ%imdSMIHmr
TL@&%@ %ﬁg@ﬁg;gEgr HB%J%J'A?) ;aa %qu %t#ﬁé?\les Qﬁ%gl{%ﬁ%})ﬁg an amino

order by administéering a antibo subject.

acifeeqramplidetted Aoy aivibodisstng oGS TEAY BraVaRPB(HigViRte
NESYHRIYA RSSRIRDVIR MR eigted disoiders e sl NO:21);

DiSease, systemic lupus erythematosus, psoriasis, sarcoidosis,

DRASAERI ERAARS VAN Pt s PLL G D ey
progressive multiple sclerosis. Optiorially, the subject is further
15administered with a second agent such as, but not limited to, an
anti-cytokine or anti-
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chemokine reagent that recognizes cytokines such as interleukin 1 (IL-1),
IL-2, IL-4, IL-6, I1L-12, IL-13, IL-15, IL-17, IL-18, IL-20, 1L-21, 1L-22, IL-23,
WOL®S/HdIL-31, and/or chemokines such as MIP1 alpha, MIPLBAB2006/001514
RANTES, MCP1, IP-10, ITAC, MIG, SDF and fractalkine. 20The subject is

suffering from or is predisposed to developing an immune related
disorder, such as, for example, an autoimmune disease or an
inflammatory disorder. BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a series of representations of the nucleotide sequence and
amino acid sequences for the variable light and variable heavy regions of

Rsﬁﬁ%éwﬂiwgﬁﬁ@ﬁﬁwmmﬂﬁﬁi@@i@hﬁ@ed@igure A depicts

OB GLOB0R BT Kol o e SO L o S A o
cDRY ibgisElegititsagueiine shoveiankigistectA fibhetbopplproenistiity of
i ; PPETEETES. , 10
TR o O B ke e gt
TREAGRIGENKOBD(SERUBIHIPS 1D TR PFES SN i (8RB s EQguence
TGga%%iﬁ%wvg ealisp sagUenes SHoveNImFigwedEo e 3PRs are

underlined in Figure 1D. Figure |IE depicts the nucleotide sequence
TRENGSH LSBT Ao TR PENASRNY S REQ BRSPS e, and
AGERIUSEANN VO Z006/M012PGRd BROSGAVINVVERISRe N e HeinoV.
id sequence.encoded by the nucleotide se C own.in Fi
oo S H e A A GRS R RSR B

EDJSIRIBH (SEENH A0 ENMQIRRS (S5RADNAE TyMRRARRY (SEQ ID NO:25);
DD%%?B@Q@N@?%@W@@@SG@@@%N@@ﬁmila@@mkﬁeu@gBQexD

encoded by the nucleotide sequence shown in Figure 10. Tpe 5 CDRs are
NQuHierRdA VSO SEBon COEBTFES 38 APUBR AL FTRITSRETERL BT HE
groip clastite sefQSNTEGINRMNN S AQ 32N €3STODHIaNMEVIZBRAIGh Nah d3);

Qsﬁﬂp%&:%\%grggt%?géf) tlgsn%gge%oﬁing: tlgg2 @?r?gélggrg %ﬁ%ﬁy
(ST AN NGRSV HERAABAIAG He RSEATEN AL YUY the
NOLOHUsBalgRSEABeISESIOWDIR Higss2Aryie GPRSREIWEexBRd in

Figure 2B. Figure 2C depicts the nucleotide en i
QSR LT ST 93 g RN Y B 2 B e ST M A ESe
N@BM@MQSVSWW@_EQGBM@Q%quence shoyvn in Figure 2C. '_I'he

CD RN ARIINGHR IO & AR HI W ASRISRAR IR SSEHANR Sone

of the nucieotide sequence and amino acid 15 sequences for the variable
sudipiss Encxaanizipl & &RAT (BGIBNS BB s BlimNgp BB R D C RSBy NBo .
MITEFoRA RS RIS tae delRRtidensRpda N eetRNBadIRUNEy rFiable tegion of

the heavy chain, and Figure 3B represe INQ acid sequence
se@ﬁeﬁdeﬂlswﬁ@lﬂaa@a%@%@q@éf%g?ﬁ{ﬁﬁﬁ@%ﬁ SR e e
forunaeplingild mbcigitrecBBsckigure S8CGvdepitis the nucleotide sequence

encoding the variable region of the light chain, and 20 Fiegure 3D
reFREEMSARETSIRG A %F?E%@d:%gf:ﬂ%;ﬁ%

CAGOC TTTAGCAGCTATGC AG GTCC GCT
B
a RS Sl FepfRsertonsRriIR AUIeRtde A0 UARee NG AINCsARIE AT
sequensesterihecariaedigiicandaaiiablecheavy regions of thedual F8EQ
antibody :AB1L.4R4P2_C9. Figure 4A depicts the nucleotide sequence

encoding the variable rel%ion . o _ ‘
The Tight 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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25 of the heavy chain, and Figure 4B represents the amino acid sequence

encoded by the nucleotide sequence shown in Figure 4A. The CDRs are
Wwapesietadiin Figure 4R Figure 4C depicts the nucleotide seqR€RAB2006/001514

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. 30Figure 5 is a series

of representations of the nucleotide sequence and amino acid sequences

for the variable light and variable heavy regions of the lataNy antibody

AC1.4R4P2_C10. Figure 5A depicts the nucleotide sequence encoding
serflif BERPIESRAIRN ProhibRBaBMY schRifc A hiorERBTEpFaaRMSEe

_.amino acid sequence encoded by the nycleotide sequence shown in
inclpgssrfsacemple dhspucizl ﬁﬂ&déﬁ%\lga%%?dﬂ}%egﬁﬁgure .5C depicts the

NuclentitaTSEqaanTerSIICogRgl i ecVal abtR ¢e gt 6FEhe Alet CHEACENEC
FigUre B AR aE A IR SR AR 3EGRR REL EHECREATT IS e
el s EQIERG, Tt %%@@ﬁ@ﬁ% R EHDEE S
FIGNES S A SR IS0 GEPres Rn RS o e, AUSIROHIS SRYIENEe @, 550
amihgacid ggauences for the variable light and variable heavy regions of
the huffl'fy antibody AC1.2R3P7 D3. Figure 6A depicts the nucleotide
seqlencehencpdinglihéventabierediss of fhalhebigatngi ireeatmgofe 6B
alle@ﬂ’iﬁgg@% 19%1’.[39 iﬂﬁ%ﬁ@—%i%@%ﬁ@ﬁﬁg 99 Qﬂrﬁﬂ%t@:{%l@%@fﬁ@ﬁﬁ? antibody

sequence shown in Figure 6A. The CDRs are underlined in Figur? 613.
to areRirste EoneprEalm Bn HEIED o Ehehies e Wsedoif HREEAEBI& 1R Hh ot
synib@Highbetaim Al ingie 6Daep saitssthelanmiomacis3Bepsenoatemic
i enco%ed by the nucleotide se uencs esufrllg)a\t[\gll 'nrfhilqgsrevgscc:uﬂjdea %Es are
PR IR IR B dre B, Eigtire’7 1 a series of representations of the
dermatiotivessegdenas eressnin ksl sdesetiuchpbendlviriboabigstasimther
adbALIADIR DeAVhEEQIRS QIR Bl hdi kA RAIROGY ARLARERZlaR:-
Figure 7A depicts the nucleotide sequence encoding the variapl glo?Log
chefel sy b AR BTG YR IYE BT SLehs thE iitb ddtd e&agnﬁé‘*a 5
1L-enaodes] by therpuclentite Heqoerice shbw, il Rigyile 7/ anilie-ED Relare
underlined hi Fj . Fi ! I eqti
o g T A P Sy Rt 20 F e o e SDF
and dprédms the amino acid sequence encoded by the nucleotide sequence
ShowR.inFigU1E (Gl iiefoRs RAsdigRNinas doEighre ZRimmimgre&iis
_a series of representations of the nucleotide sequence and amjno acid
disrighieHel asrdPAEATR RIS ARESHERG AHsaRs ﬂ%ﬂbﬁ}‘ﬁ%ﬁ%ﬁ%"% 2 GiFNy
antibody AC1.2R2P2_D8. Figure 8A depicts the nucleotide sequence
encoding the vaBRBIE RESHRIP S10N QEALE DI WANGRure 8B
represents the amino acid sequence encoded by the nucleotide sequence
shomigifeRigiueeBds JhepcRRatoassfdeelinett o deigeresBEs. Aiemre®@cid

depicts.the nucleotide uence oding the variapl [%gﬂﬂn of-ths;light.
SeqRansS zfﬁwlc? i‘éﬁr}aegg% E%%ngﬁ%%glg?ﬁ’#g &cid (s)fe%(?u?anr;ce encoldedl by the

05Qiunidotide. Repkerde Siounlih Bgint BenTreoddReurece Aaediedlin
Valli:aigférf‘eg% FORIOWS Y dR-n 3R ES08h I RHASENALIPB S e B ueatids acid

sequence and amino acid sequences for the variable light and vgiable X
sequeRts EGRSIILB IR EURIPEE e POIHABTTRP A IS REBE 121 gy (R A e
dethemuciestidassenra)acendedinglthervariable. regian of theilesiy shadotide

and Figure, 9B represents the amino (g eque &;’6?0de<%llb th
ﬁﬁ - D
e LV (6 8%%%18?{813&3 oWR in gg%?eﬁ g}k.c e %fglf{s aré un elg}ﬁg in
reffFégeirs 9B afigoreid 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

5
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9C depicts the nucleotide sequence encoding the variable region of the

light chain, and Figure 9D represents the amino acid sequence encoded
Whyneélonieleotide sequence shown in 5 Figure 9C. The CDRPEREIB2006/001514

underlined in Figure 9D.  Figure 10 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 AD1.3R3P5 F8. Figure 10A

depicts the nucleotide sequence encoding the variable region of the heavy

chain, and Figure 108 represents the amino acid sequence encoded by

the 10 nucleotide sequence shown in Figure 10A. The CDRs are

repr%ggn [ined in Figue d QB OEaL0 by dRPIISIIBE RUEIRCHEC BERH &N eByure
encoding the variable region of the light chain, and Figure 10D represents
1E.tHd it aadadglienkd Siwseéel b§$ﬂ’? ALHSBHR BRI FRSNRP ST
encbiME LG SRR S ik UBRedtimad M EIgRrs RO D\ igidrBigids H sqniesnts
of representations of th&gﬁﬁl ; otide sequence and amino aci
iab

the fg]é]é?] la.l(élﬂ SEURIICRACRK he rQtug(le tide seB ence s

ur? th. The
Io| na variable heavy regions of the
CDIRy bl ysletiedyiABdu8R3IP6_F9. Figure 11A depicts the nucleotide

seqpence £ncoding, the yadapigsgionf ebsrivschaiteand higHéacid
1B répresents the amino acid sequence encoded by the nuclegtide

seqsennse oetan vl Hrftired 1xiablrbeasre ginny MdbrmIENN #ghrd¥1B.
ACTigREA 163 depicts Shedppicle atida cratense enceding dhe ariabisbtegigion of

of the light chain,.and Figure 11D represents the amino agi ence
the i5a¥Y &%ﬂﬁy ?ﬁé %Efgélé) e gpggsqeﬂl 5 :f(l:% ThOWATH Eidure 1 f&coﬁfﬁge]%eg%s are
nudlesiEiineghéndeigurerlibDigure Figudd 0TRa weriadastined radégieidhs Hrure

the nucleot] 0, el ERCESTOF therariahls light
e A R R T Sl S
Figmig e TERrewalichs tEne el SaaeeaeRsade e Bt IF da B ra gl 1o
Figgedidhaheayrehainandiftgur@itah pepresents the amino acid
sequence encoded by the nucleptide sequence shown in Eigur. AN
CDﬁég’d}Si}foae?ﬁH%S TGl i .Sﬁ?g?{ljrél ’ cg%%pﬁc%ggtﬂ%qﬁ%(g%ﬁﬁ%eaﬁ
segeguarfoe thacodibip thehvanibiisadgiom of waidigichalmIBNY #gerey12D

AR She:RMINOAAGIH; S HERRS-sREodef B dha Rusigalide.iapIeessen
shown imFigure 12C. The CDRs are underlined in Figure 12D. S%E%g%e
of e fravyehaw oM Piate iR ITHe eI RIBO AGY SGaM s ARIINS

méekliRagyentrsiowihe raniabilighiatDRanzhlededawd iegigns: GBth&igure
hulENy antibody AD1.1R3P3 09, Figure 13A depi ide,
3CS<£eé> gg 8}%%%%{%9 fﬁ%uence codin Hrlle gaﬂ%% Ieg%% ﬁ}‘?}{é‘i%ﬁpéiﬂ% , and

INg variable redio . _
Ti 206611 641 6ERE THR2006/081 Mot vadeded P e Ak nuelpetifrggauengg shown in

Fié%%%@ée’i‘ﬁé'&%ﬂ@é@é’ﬁﬁ@lﬁﬁ@%@%@m@d by the nucleotide sequence
own in Figure 13A. The CDRs are underlined in_Figure 13836I?i ure 13

depiEigurcibiaIBaidQ SRR FHIAtIONE SG G THE SIS ST EYiB ACSFRE R
seGinaifesanpiiguralid Daepiesentsolb@aminetaid dabubndiNe noddety by

the nucleotide sequence sh 5 in,Figure 13C. Th re, . on
AR R P e R G STl MR Gavibe ree
oftihe Iacte chidle, sad Fegwre HhepueriensdbicrstnRiesidssferngseeadsdBigat |
m@{%%ty&f'g%gl%&%%mq%%tnsz. hiE N REEROhEARLBRIFELO18. Figure

igure 14A depicts the nucleotide sequence encoding the variable regio(ril
4Cflenisth élmveﬁmd, easmtwrg@@aqﬁelegb?e@éﬁ%&etﬁ%g%ﬂf&hgé}a}ééaﬂan%%
FiENEASEbNIARs 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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10 nucleotide sequence shown in Figure 14A The CDRs are underlined in

Figure 14B. Figure 14C depicts the nucleotide sequence encoding the
waaswieotegion of the light chain, and Figure 14D represents HETABAONG/001514

acid sequence encoded by the nucleotide sequence shown in Figure 14C.

The CDRs are underlined in Figure 14D. Figure 15 is a graph depicting

the inhibition of IFNy-induced reporter gene ISexpression using

periplasmic scFv extracts. Quantified sav extracts inhibited the IFNey-

induced reporter gene in a dose dependant fashion. For each scFv clone

various concentrations (2.7, 0.68, 0.17, 0.043 and 0.011 nM) were tested

of tﬂé@@@%h@ﬁ,%?dqfi mﬁ‘é@eﬁ%%&{ﬁﬂﬁb%m 8clfiRac6BaE0gd by the
concentration from left to right, see alsg Table 3 %s[%vft) 20 %l;lﬁl’%é6 .
nucjsgfidgsoaence she e B 1HigrRhd MeplRRR ST ATBEOH ST HHR A T fUESE
5C bhépitts tlassdicereessiomannethnotitaveeiblusiaipscivhexightthauaiied
._fully. human say inhibited IENy-induce | i ' .
P R A iy e e A L IR M o
FigaeictedheguRs ap wdadisellip Higuze Sddies of graphs depicting the
inhipjion efdENYA0MCRER MHEEATR heXRFaasIRy QP alANAMR Gells
using scFv extracts that were reformatted onto a ffully ﬂwé}gﬁ 4
seqpiRp S BT ERY FARENS A SGABR G MU pdy
ACEXNESEI0 ORi piedsro ipicelite hulledgE stones¢-xapothivgrtisuseiable region
nti-human.IFNy,mAb 16C3 (- A- he R ,
of EMRELIIE MY o oh et R FA UGS eltea e
nucB@Ridpsetaes shgrapin degieaing tHoe@ PRy e trdetiiosion RigragB. Figure
6C @_ngii@gq}{ef 9{1&1953@9 §gdfiénéé/ @c%@gél ﬁg%%&ﬁ@yé%mﬁ@@%ﬁﬂﬂmin, and
_ Figure 19 is a graph comparing the activity of antibodies produced bey he .
Figg G°RICEHI PA18E ARG H FsreToRL AR Bl RSICRS PR GRr e in
Figofe backrms bR el ASindtotinsl in Figukdglire 20 is a graph depicting the
actiyity of the NI-0501. i i : :
Figl\frlgé“iﬁﬁé‘fﬁna?rse%% rffe'égﬁg%’g%%ﬁ%élg%%}é%d?he indi?llg%%rﬁ]eno acid
seqNRROSODIHL RNkt HEl andt e FeObiBH Y AE SN FFohe Walfolieapedds.
ATTIGR®22YE, rgpaRty Aerisiinanbea Rkt otdhe-hk-Chedtig il y-aiatikodyion
to neutralize the MHC class Il upregulation indu%ed%k?/ native %%%mlza\jligus
A e R e R R S
nudaiibiedydeshtechdih Thiiguedd\ | PFRO @ibdducti onderivied | bligow. 7B. Figure
7C Q%)Tcéc‘sl It'l'le D u%l%§é%t‘% L@&t%egﬁgoﬁfl?f%wm%ﬁ' 9&@}98%@ ﬂgﬂ%ﬁ%ﬂ alg

e ©!
monoclonal antibodies specific agaihst . _
Figure 7D represents the amino acid sequence encoded by the nucleotide sequence shown in

Figure 7C. The CDRs are underlined in Figure 7D.

Figure 8 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
AC1.2R2P2_D8. Figure 8A depicts the nucleotide sequence encoding the variable region
of the heavy chain, and Figure 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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interferon gamma (IFNy). The antibodies are collectively referred to herein
is hulFNy 15antibodies. The hulFNy antibodies are, for example, ITNy
W@ 2086052 or inhibitors that modulate at least one biological RECTRIBY066/001514
IFNy. Biological activities of IFNy include, for example, binding the IFNy
receptor (IFNy-R), modulating, e.g., reducing or inhibiting, major
histocompatibility complex (MEIC) class IT expression on a cell surface,
and 20 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 1FN1 and the IFNy
the IRGEPIBL M Ny Rbulhed Fhiyaatib aciamare cansigesad i campistealy
inhibit IFNy activity when the IeveﬁéFN activit}/ ir_ll,the pr sencggég%%
nuliEdqSHERS AP B AR ILERE L By At febstsys, BBy 60 &6, o8ds ™
9C 999k o0 Micat Rsepraperetbiditielie waliabk-Nyiactivity hditelaisemde
._of hinding with a hulEN ' SCI] ' JoTelel :
Fie g B 1 B D AR en i
Figanti¥%ty TheHdfesenaseiings hulimyedRibody is decreased by less than
950/%@1&- 1809858006 oggé(?%e%%ﬁé&%f 2% R/ Ype B0 an 8 I acid
90% as compared to the level of IFNy activity in tl}e atfs?ﬂge of J%in ing
seqyyiives FaIERYAEARISILR SRy IR T ippe ! the ody
ADR0NG O FRO TR | BR006004 Bitducleddditimmatiys theoding b antblediason
f the invention inhibit IEN¥-in |-l S i
o B B S
nugieetide sehesnsosheimninifaerest 18Ny Tha ¢deRsene ondrabasd Bxpiausidphin Fgure
10" &HNAR Mslanrr aehline MafiiSratasmeeiation e nileastf. 02d

. nM. For ex_ample{ the 5antibodies exhibit %ﬁe er than 50%.énhibition ofh
PRy OGRS RA-fiS BB UGBTI THEIRE S 8 EATP e Syence shown
n EQoeenicatioheiOiRs rasgadefih&Pih Riduwe 00044 nM, e.g., at a

Conﬁg[y{@??fi‘s 910:022 ! r Q03813 %&Qe%éléu\d_deT &ﬁ&%%&f@ﬁﬁ#@%&

mo te an Immune response In a subject, e.g., In a human subject.

sequeatesdbyhenatabieNighi sas varedinBenmarezenaebibaiibanEathonse

AT srbOgUBeat; Mereiprafgishindhedusfidianthodiascangdilateihsle region
cellular or cell-m dlatedf'nﬁnune respgnse, also known as 1b|-tgg bort

of o R R APIGRLES 11 FF S o BT R A St B e

nudleseite sagahniateh@. indtigce, linhibTerGi@sent andestagdendtadFANB. Figure

11¢7%€ f&getgel Wu@gﬁdé%agaﬁ%’e%%gﬁlﬁtﬂ@ \%@9@%&8& & T%qggﬁ{%qain, and

Immune response assoclated with an autoimmune or inflammatory
FigiesohHRrenrepenis sae sapnxapibreaeshssvecaried Aahe padsntifp seauence shown
in BRytReMetosHs CPsey iasisnsaiaeidasisgthieunmatoid arthritis, vasculitis,

atopic dermatitis and s condag}/ rogressive nlultiﬁle sclerosis.ﬁs used d

nerehiE et gt dF RIS T SHIL e s aues id g e
sedhenprete nicevafiablielzhtad levelbid Thalvgytgkine (5)thsueiiRg anbaedy3,
agTRABhA(TNE(R) BACIERY 1R auBIRRk A8 eRPRIEH A I IUEAL iton

cytokineproduction in a subject no ‘ _
of the heavy chain, and Figure 12Brepresents the amino acid sequence encoded by the

v anti

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
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20 suffering from a disease or disorder associated with an exaggerated
Thl immune response. To classify a Thl -mediated immune response as

W@ poexagfgetated response, the level of a Thl cytokine productRETVEBOmH661514
is evaluated, e.g., by measuring and analyzing the level of secreted
cytokines using an ELISA or other assay. The hulFNy antibodies
described herein modulate, e.g., inhibit reduce or prevent, 25 class

switching tq an IgG isotype, such as IFNy-induced class switching. These
hulFNy Qntlbodies modulate, e.g., inhibit, prevent or reduce a
Thl-mediated response and consequently decrease IFNy-induced

of RUHENN G ain, Iﬁ‘?ﬁ?&@%é%ﬁ@?&ﬁ% afdhe Y SRHQBNGIS BresuLES, e

Immunizing an animal with IF g such as, for example, murine or human.
nuclEptidgseauenge e mkisged éfoEW&%B%@I%2?ﬁ3f5?%@dl}rﬁi%ﬂﬁ&§§n?f‘g“fe
13(f r@ﬁiﬁ%ﬁlﬁiﬁf%&ﬁ%ﬁ Qé’q‘t‘@ﬁ']@mrﬂéﬁﬁﬁ@ﬁ;hé Kenaativeliothel ariligitishain, and

_ immunized with cells transfegted with a vector.coptaini lej [
PR BB N i AT e R L o gL e B thopn
in Higmsmacémf?tﬁéﬂslmwmc_ﬁﬂﬁ@dﬁeﬂignEGTDB2006/001514 transfected

Ce“?iﬁ@%g ﬁ%@%ﬁ!gfié@ 6anfikodiesiare 2RRINdBY RLIERRING Mikianihak

contams antibo Jy or antigen blndlnghdomaln.sequences for binding, to
seqleNes Fordliorerplle Hiehpardd 2820 leiheBRLIERPRAGE AL Ot AT b ptide
AT P.§l@§l$g%_Q(}jq(bhaﬁﬁrf@@h_ﬁlgﬁﬁ@@c,}tmﬁateimdha& is@xpresseddar the wuifaterefion

assembled pha articles and the encoding DNA 5seque ined
ot QPR E PHAGE AT B G s s s SRty e
nucafrﬁbmﬁa;naid_hehbwemiﬁigﬁmmm, Tive 6RRspies; whéeHinedyichigivre 14B. Figure
14@&%‘%%?1?@(@%%‘&@&6&&@1{&9 LEQIans (RRS showbReioneinhableil, dhe

. n CDRs shown in Table 2, and combinations thereof. Table 1. VH
Figyee L RS AinoEP e serae bt Pelieaislspeg seauence shovm

in flRReRAMer M I(CRRAMNGRRZMLIGRRS NW501 SYAES (SEQ ID NO:3)

A Ay L A SR E R ik BEPR MY Y BRF gene
expression using periplasmic scFv extracts. Quantified scFv extracts inhibited the IFNy-
induced reporter gene in a dose dependant fashion. For each scFv clone various
concentrations (2.7, 0.68, 0.17, 0.043 and 0.011 nM) were tested as shown by the columns
above each clone name (descending concentration from left to right, see also Table 3
below).

Figure 16, Panels 1-12 are a series of graphs depicting the inhibition of [FNy-
induced MHC class TI expression on melanoma cells using scFv extracts. Purified fully
human scFv inhibited IFNy-induced MHC II expression on melanoma cells. scFv clones (
) and the mouse anti-human IFNy mAb 16C3 (---) are depicted.

Figure 17, Panels 1-7 are a series of graphs depicting the inhibition of IENy-induced
MHC class II expression 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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(SEQ ID NO:S) AC1.2R3P2?.6 SYAMS (SEQ ID NO:3)
AISGSGGSTYYADSVEG (SEQ ID NO:4) DGSSGWO7PHMFDP (SEQ ID
WOIDOB)IMTI2R3P2_D8 SEAMS (SEP ID NO:3) AISGSGGST PEADBRGEE01514
(5EQ ID NO:4) DGSSGEYVPHITFDP (SEQ ID NO:5) ACIAR4P2_CIO

SEAMS ISEQ ID NO: 3) AISGSGGSTYYADSVEG (SEQ ID NO:4)
DGSSGWYVPHMFDP (SEQ ID NO:5)

Figure 19 is a graph comparing the activity of antibodies produced by the A6 and
NI-0501 (also referred to herein as “A6 back-mutated to germline” or “back-mutated A6”)
clones.

Figure 20 is a graph depicting the activity of the NI-0501 hulFNy antibody on native
human [FNy.

Figures 21A-21F are a series of graphs depicting the binding of the NI-0501 hulFNy
antibody with recombinant IFNy from various species.

Figure 22 is a graph depicting the ability of the NI-0501 hulFNy antibody to
neutralize the MHC class II upregulation induced by native cynomolgus IFNy.

Figure 23 is a graph depicting the ability of the NI-0501 hulFNy antibody to block
[FNy-induced IP-10 production in whole blood.

DETAILED DESCRIPTION

The present invention provides fully human monoclonal antibodies specific against
interferon gamma (IFNy). The antibodies are collectively referred to herein is hulFNy
antibodies.

The hulFNy antibodies are, for example, [FNy antagonists or inhibitors that
modulate at least one biological activity of IFNy. Biological activities of [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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AC1R3F2234 SEAMS (SEQ ID NO:3) AISGSGGSTYYADSVEG (SEQ ID
NO:4) DESSGMYVISGMDV (SEO ID NO:13) ADI4R4F1J39 SEAMS (SEQ
WORRDBNAISCGSGGSTYYLDSVEG (SEQ ID NO:4) DLTVGGPOIMBHDY 001514

SEQ ID NO:21) AD1.3123P5 F8 SEAMS (SEQ ID NO:3)
AISGSGOSTYYADSVEG (SEG ID NO:4) VGSWYLEDFDI (SEQ ID
NO:69) ADI353F6 F9 SEAMS

Additionally, the hulFNy antibodies of the invention inhibit [FNy-induced MHC
class II expression on cells (see e.g., Examples 4 and 5). Preferably, the hulFNy antibodies
exhibit greater than 50% inhibition of IFNy-induced MHC class II expression in the human
melanoma cell line Me67.8 at a concentration of at least 0.02 nM. For example, the
antibodies exhibit greater than 50% inhibition of IENy-induced MHC class II expression in
the Me67.8 cell line at a concentration in the range of 0.022 nM to 0.044 nM, e.g.,ata
concentration of 0.022 nM, 0.028 nM or 0.044 nM.

The hulFNy antibodies modulate an immune response in a subject, e.g., in a human
subject. Preferably, the hulFNy antibodies modulate an adaptive immune response in a
subject. More preferably, the hulFNy antibodies modulate the cellular or cell-mediated
immune response, also known as Thl—type or Thl-mediated response.

For example, the hulFNy antibodies described herein modulate, e.g., reduce, inhibit
or prevent an exaggerated Thl-mediated immune response, such as an exaggerated Thi-
mediated immune response associated with an autoimmune or inflammatory disorder such
as, for example, Crohn’s disease, system lupus erythematosus, psoriasis, sarcoidosis,
theumatoid arthritis, vasculitis, atopic dermatitis and secondary progressive multiple
sclerosis. As used herein, the term “exaggerated” Th1-mediated immune response refers to
the presence of an elevated level of Th1 cytokine(s), such as IL-2, IL-3, TNF-alpha (TNFa)
and IFNy, in a subject as compared to the level of Thl cytokine production in a subject not
suffering from a disease or disorder associated with an exaggerated Th1 immune response.
To classify a Thl-mediated immune response as an exaggerated response, the level of a Thl
cytokine production response is evaluated, e.g., by measuring and analyzing the level of
secreted cytokines using an ELISA or other assay.

The hulFNy antibodies described herein modulate; e.g., inhibit, reduce or prevent,
class switching to an IgG isotype, such as IFNy-induced class switching. These hulFNy
antibodies modulate, e.g., inhibit, prevent or reduce a Th1-mediated response and
consequently decrease IFNy-induced switching.

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
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(SEQ ID NO:3) AISGSGGSTYYADSVEG (SEP ID NO:)

GGNYGDYFDYFDY (SEQ ID NO:76) ADL3R3P6 El SEAMS (SEG ID
WODB)MBGSGGSTYYADSUKG (SEQ ID NO:4) RSFDSGG SEENEBED01514

ID NO:64) ADI4R4P2S9 SEAMS (SEP ID NO:3)

AISGSGGSTYYADSVEG (SEQ ID NO:9) DGWALGYLES (SEQ ID

NO:29) ADI4R4P2_07 SYAES (SEQ ID NO:3)

transfected cells. Alternatively, the antibodies are obtained by screening a library that
contains antibody or antigen binding domain sequences for binding to [FNy. This library is
prepared, e.g., in bacteriophage as protein or peptide fusions to a bacteriophage coat protein
that is expressed on the surface of assembled phage particles and the encoding DNA
sequences contained within the phage particles (i.e., “phage displayed library™).

hulFNy antibodies of the invention include, for example, the heavy chain
complementarity determining regions (CDRs) shown below in Table 1, the light chain

CDRs shown in Table 2, and combinations thereof.

Table 1. VH sequences from antibody clones that bind and neutralize IFNy

I{SEQ ID NO:3j

(SEQ ID HGC:4)

Clane Mame YH CDRI VH CDR2 VH CDR3
NI-0501 SYAMS AISGSGGITYYLDSVES DGSSGWYYPHUFDP
(SEQ ID NC:3) (SEQ ID NO:4) (SEQ ID HO:5)
A1 IRIPI_AFG SYLMS ATSGSGGSTYYADSVES DGSSGUYVRPHWFDE
(SEQ ID NG:3) [SEQ ID NO:4) {SEQ ID NO:5)
ACLIR3P2_DS SYLMS AISGEGGSTYTADSVEG DGSSGUTVPHUFDE
[SEQ ID WO:3) (SEQ ID NC:4) {SEQ ID NO:5)
ACL4R4P2_C10 SYAMS LISGIGGSTYTLDSVEG DGSSGUIVPHNFDF
[BEQ ID N0:3) (SEQ ID NO:4) [SEQ ID HQ;5)
ACIR3P2 B4 SYAMS AISGSGCSTYYADSVES DHISGUYVISGUDY
(SEQ ID NO:3) [AEQ ID N:id) {SEQ ID MO:13)
ADI4RAFPL_BY SYLMS ATSGEGGITYYADSVES DLTVGGPWYYFDY
{3EQ ID NO:3) (SEQ ID NO:&) {SEQ ID HOo:21)
AD1 3R3P5_F2 SYAMS ATSGEGGETYYADSVEG WESWYLEDFDI
[3EQ ID NO:3) {SEQ ID NO:4) (SEQ ID NO:69)
&D13R3PS_F9 SYAMS LI3G3GGSTYTADSVEG GGHYGDYFDTFDY

[SEQ ID HMO:76)

ADL3R3PS EL SYAMS AISGEGGITYYADSVES RSFDSGGSFEY
{SEQ ID NO:3) (SEQ ID NO:4) {SEQ ID ND:64)
ADI4R4P2 QO SYAMS LISGSGGITYTADSVEG DGUMALGWLES
(SEQ ID HO:3) (SEQ ID NO:4) {SEQ ID NQ:29)
ADLAR4P2_G7 SYAMS ATSGSGGSTYTADSVES DGUMALGULES
[SEQ ID NO:3}) {SEQ ID NO:4) [SEQ ID ND:29)
ADI.EPSPEI_GIEI SYLNS LIBGBGCETYYADSVES DGUMALGULES
(SEQ ID NO:3) {SEQ ID HC:4) (SEQ ID HNO:29)
ADlepg_Dﬁ SYAMS LISGEGGETYYADSVEG DGHMALGWLES
(SEQ ID HO:3y (3EQ ID MOC:4) (SEQ ID NO:29)
ADLIR3P2_ GO STAMS ATSGSGGSTYYADSVEG DFUVITSGHDY
{SEQ ID NO:3) (SEQ ID MO:4) (SEQ ID HD:89)
ACLIR3P?_D3  SHAMS TLTGSGGTAYVLDSVEG GTELVGGGLDN
{3EQ ID {(SEQ ID NO:44) {SEQ ID NO:45)

NO:43)

12




AISGSGGSTYYADSVEG (SEQ ID NO:4) DGVNALGNLES (3E4 ID
NO:29) ADI .323 P6 GIO SEAMS (SEQ ID NO:3)

WOFBEBOBSTYVADSVKG (SEP ID NO:4) DMIALGELES (SEPUDIBID0B9P1514

ADIR2P2D6 SYANS (SEQ ID NO:3) AISGSGGSTYYLDSVEG (SEQ ID
510:4) DMALGYLES (SEQID 510:29) AD1AR3P3 09 SEAMS (SE4 ID

510:3) AISGSGGSTYYADSVEG

Table 2. VL sequences from antibody clones that bind and neutralize [FNy

(QEQ TD NCe:106)

[SEQ ID MO:107)

Clane Name VL CDRI1 VL CDR2 VL CDR3
NI-0501 TRISGEIASNYV Q EDHOQRPS QEY DG NREWLI
{SEQ ID NO:8) {SEQ ID HNQ:3} {SEQ ID NOQ:10)
ACL ZR3PI_A6 TREZGEIVINYYQ EDMEEFZ QR D3 NEWL

{3EQ ID NC:1lm

[HEQ ID Hoii3g)

[SEQ ITD Wo:17)

ACL ZR5F3_D2 TRESGEIVINYVQ EDHMQRF3 QITDBNNFWY
{SEQ ID NO:8) {FEQ ID NO:17) {SEQ ID HO:61])
AC1 4R4F2_CI10 | TRSAGTIASNYVOQ EDNQEF3 Q3T DNSNHWY

[SEQ ID NQ:i40)

AHCIRIFZ_B4

TRISGSIAINTVYQ
{ZEQ ID NO:18)

EDWORPH
{SEQ ID INO:17)

QENDEDHYY
{SEQ ID NO:18)

AD1ARAPL BY

TRESGAEIV SHTY Q
(SEQ ID MO:8)

DDDORPS
(SEQ ID NO:125)

OBYDSSNYY
{SEQ ID NO:Z6)

{SEQ ID HNO:54)

{SEQ ID WO:B5)

A1 3B3P5_F& TRISCIIAINYVH EDMEEPS QEADTTYHRGYY
{3EQ ID NO:72) {SEQ ID NO:o) {3EQ ID NO:73)
Al 3R3Mg_FQ TRAESGHIABNYYQ EDMQEFRS WRYEGE
{SEQ ID NO:15) {(SEQ ID NO:17) (SEQ ID NO:79)
AD1 3R3F El TRIBGVIASSYV O ELDREFS CRYDOTTPWY
[SEQ ID NO:B) (SEQ ID NO:25) (SEQ ID NO:26)
ADL4RAPZ €9 TREGURIGEY YV Q DDKKRPS QSYDSHNLYV
{SEQ ID MNO:32) (SEQ ID NO:33) {SEQ ID MO:34)
ADLARAPZ 7 TGRHOGHNIASHNY VO EDTORPR QESDSHEVL

[SEQ ID NO:86)

(BEQ LD NO:i4g)

(SEQ ID HO:l7l

AD1I R3PS _G10 | AGEREGEIASNYVQ EDMQEPS QRYEYHHNOVY
(SEQ ID NO:97) ($EQ ID NO:17) (SEQ ID NQ:98)
ADIRIFZ Déa TGRSGEIASNTVQ EDMQEF3 O3TDERNQEV Y
[ZEQ ID MO:53) (FEQ ID HWO:17) (SEQ ID MO:356)
ADLIR3P3 GO TRASGEIASNYVQ EDHREPH QSFDSTHLV W
{SEQ ID NO:1g) {SEQ ID HO:&) {$EQ ID MNO:9Z)
£C1 ZR3PT_D3 TOROOGIIATNTVO EDMORF3 QEYDSDNHHY V

[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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(SEQ ID 510:4) DEWITSGUDY (SEQ ID 510:89) AC12P2P7_D3 SNAMS

(SEQ ID NO:43) TLTGSGGTAYYIDSVEG (SEQID 510:44)
W@GDDBEAWESIGLDN (SEQ ID 510:45) WO 2006/109191PCT/IBRODSK01BAM 514

Table 2. VL sequences from antibody clones that bind and neutralize IFNI,

Clone Name VL CDR1 VL CDR2 VL C11113 NI-0501 TRSSG SI ASNYV

Q (SEQ ID N0:8) =NUTS (SEQ ID 140:9) QSYD GB NRW1v1 (SEQ ID

NO:10)

encoded by the nucleic acid sequence shown in SEQ ID NO:1, and a light chain variable
region (SEQ ID NO:7) encoded by the nucleic acid sequence shown in SEQ ID NO:6
(Figures 1A-1D).

The amino acids encompassing the complementarity determining regions (CDR) as
defined by Chothia et al. and E.A. Kabat et al. are underline in Figures 1B and 1D. (See
Chothia, C, et al., Nature 342:877-883 (1989); Kabat, EA, et al., Sequences of Protein of
immunological interest, Fifth Edition, US Department of Health and Human Services, US
Government Printing Office (1991)). The heavy chain CDRs of the A6 antibody have the
following sequences: SYAMS (SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID
NO:4); and DGSSGWYVPHWFDP (SEQ ID NO:5). The light chain CDRs of the A6
antibody have the following sequences: TRSSGSIASNYVQ (SEQ ID NO:8); EDNQRPS
(SEQ ID NO:9); and QSYDGSNRWM (SEQ ID NO:10).

Another exemplary hulFNy monoclonal antibody is the AC1.2R3.P2_A6 antibody
(“A67) described herein. The A6 antibody includes a heavy chain variable region (SEQID
NO:103) encoded by the nucleic acid sequence shown in SEQ ID NO:102, and a light chain
variable region (SEQ ID NO:105) encoded by the nucleic acid sequence shown in SEQ ID
NO:104 (Figures 1E-1H). The amino acids encompassing the complementarity determining
regions (CDR) as defined by Chothia et al. and E.A. Kabat et al. are underline in Figures 1F
and 1H. (See Chothia, C, et al., Nature 342:877-883 (1989); Kabat, EA, et al., Sequences of
Protein of immunological interest, Fifth Edition, US Department of Health and Human
Services, US Government Printing Office (1991)). The heavy chain CDRs of the A6
antibody have the following sequences: SYAMS (SEQ ID NO:3);
AISGSGGSTYYADSVKG (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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AC1.2R3P2_A6 TRSSGSIV SNY V Q (SEQ ID NO: 106) EDNRRPS
(SEQ ID NO: 107) QSYD GS MOM (5EO ID 140:10) AC1.2R3P2_DS
WaRSSBSEN SNYV Q (SEQ ID 140:8) EDNQRPS (SEQ ID NGPUT)B2006/001514
QSYDSNINFWV (SEQ ID 140:61) AC1 4R4P2_C10 TRSSOTIASNYYQ
(SEQ ID 140:39) EDNQRPS (2..7E(2I1D140:17) QSYDNSNHWV (5E0 ID
NO: 40) AC1R3P2 B4 TRSSGSIAS NY V Q (SEQ ID 140:16) EDNQRPS

(SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID NO:4); and DHSSGWY VISGMDV
(SEQ ID NO:13). The light chain CDRs of the B4 antibody have the following sequences:
TRSSGSIASNYVQ (SEQ ID NO:16); EDNQRPS (SEQ ID NO:17); and QSNDSDNVV
(SEQ ID NO:18).

The AD1.4R4P1_B9 antibody (also referred to herein as “B9”) includes a heavy
chain variable region (SEQ ID NO:20) encoded by the nucleic acid sequence shown in SEQ
ID NO:19, and a light chain variable region (SEQ ID NO:23) encoded by the nucleic acid
sequence shown in SEQ ID NO:22 (Figures 3A-3D). The amino acids encompassing the
CDR as defined by Chothia et al. 1989, E.A. Kabat et al., 1991 are underlined in Figures 3B
and 3D. The heavy chain CDRs of the B9 antibody have the following sequences: SY AMS
(SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID NO:4); and DLTVGGPWYYFDY
(SEQ ID NO:21). The light chain CDRs of the B9 antibody have the following sequences:
TRSSGSIVSNYVQ (SEQ ID NO:8); DDDQRPS (SEQ ID NO:25); and QSYDSSNVV
(SEQ ID NO:26).

The AD1.4R4P2_C9 antibody (also referred to herein as “C9”) includes a heavy
chain variable region (SEQ ID NO:28) encoded by the nucleic acid sequence shown in SEQ
ID NO:27, and a light chain variable region (SEQ ID NO:31) encoded by the nucleic acid
sequence shown in SEQ ID NO:30 (Figures 4A-4D). The amino acids encompassing the
CDR as defined by Chothia et al. 1989, E.A. Kabat et al., 1991 are underlined in Figures 4B
and 4D. The heavy chain CDRs of the C9 antibody have the following sequences: SYAMS
(SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID NO:4); and DGWNALGWLES
(SEQ ID NO:29). The light chain CDRs of the C9 antibody have the following sequences:
TRSGGSIGSYYVQ (SEQ ID NO:32); DDKKRPS (SEQ ID NO:33); and QSYDSNNLVV
(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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(SEQ ID 140:17) QSNDSDNV V (SEQ ID 140:18) AD14R41)1_139

TRSSOSIV SNYV Q (SEQ ID 140:8) DDDQRPS (SEQ ID 140:25)
W@BYDBBMY V (SEQ ID 140:26) AD12R3P5 FS TRSSGSIASMIMBINBRQS14

ID NO: 72) ED NRRP S (SEQ ID 140: 9) QZSIDTTYHGOVV ( SEG ID

140: 73) AD13R3F6 F9 TRS30L-1IA:111YVQ (SEQ ID 140:16) EDNQRPS

(SE12 ID 140:17)

the following sequences: TRSSGTIASNYVQ (SEQ ID NO:39); EDNQRPS (SEQID
NO:17); and QSYDNSNHWYV (SEQ ID NO:40).

The AC1.2R3P7 D3 antibody (also referred to herein as “D3”) includes a heavy
chain variable region (SEQ ID NO:42) encoded by the nucleic acid sequence shown in SEQ
1D NO:41, and a light chain variable region (SEQ ID NO:47) encoded by the nucleic acid
sequence shown in SEQ ID NO:46 (Figures 6A-6D). The amino acids encompassing the
CDR as defined by Chothia et al. 1989, E.A. Kabat et al., 1991 are underlined in Figures 6B
and 6D. The heavy chain CDRs of the D3 antibody have the following sequences: SNAMS
(SEQ ID NO:43); TLTGSGGTAYYADSVEG (SEQ ID NO:44); and GTELVGGGLDN
(SEQ ID NO:45). The light chain CDRs of the D3 antibody have the following sequences:
TGSGGSIATNYVQ (SEQ ID NO:48); EDNQRPS (SEQ ID NO:17) and
QSYDSDNHHVYV (SEQ ID NO:49).

The AD1.2R2P2 D6 antibody (also referred to herein as “D6”) includes a heavy
chain variable region (SEQ ID NO:51) encoded by the nucleic acid sequence shown in SEQ
ID NO:50, and a light chain variable region (SEQ ID NO:54) encoded by the nucleic acid
sequence shown in SEQ ID NO:53 (Figures 7A-7D). The amino acids encompassing the
CDR as defined by Chothia et al. 1989, E.A. Kabat et al., 1991 are underlined in Figures 7B
and 7D. The heavy chain CDRs of the D6 antibody have the following sequences: SYAMS
(SBQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID NO:4); and DGWNALGWLES
(SEQ ID NO:29). The light chain CDRs of the D6 antibody have the following sequences:
TGSSGSIASNYVQ (SEQ ID NO:55); EDNQRPS (SEQ ID NO:17); and
QSYDSSNQEVV (SEQ ID NO:56).

The AC1.2R2P2_DS8 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 DGSSGWYVPHWEF 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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QSYEOF (SEQ ID 140:79) AD1.3R3Pd El TRSSGYIASSYV Q (SEQ ID
N0:8) EDDRRPS (SEQ ID 140:25) QS YDDTTPWV ( SEO ID 140:26)

WODIGRMPZ_C9 TRSOGSIGSYYV Q (SEQ ID 140:32) DDKKROBIEIWEOIDS 14
NO:331 QSYDSNNLV V (SEQ ID 140:34) LAD14124P2 G7
TGRNGNIASNY7Q (SEG ID 140:64) EDTQRPS (5EQ ID 110:85)
QSSDSFRVL (5E0 ID NO: 56)

The AD1.3R3P6_E1 antibody (also referred to herein as “E1”*) includes a heavy
chain variable region (SEQ ID NO:63) encoded by the nucleic acid sequence shown in SEQ
ID NO:62, and a light chain variable region (SEQ ID NO:66) encoded by the nucleic acid
sequence shown in SEQ ID NO:65 (Figures 9A-9D). The amino acids encompassing the
CDR as defined by Chothia et al. 1989, E.A. Kabat et al., 1991 are underlined in Figures 9B
and 9D. The heavy chain CDRs of the E1 antibody have the following sequences: SYAMS
(SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID NO:4); and RSFDSGGSFEY (SEQ
ID NO:64). The light chain CDRs of the E1 antibody have the following sequences:
TRSSGSIVSNYVQ (SEQ ID NO:8); DDDQRPS (SEQ ID NO:25); and QSYDSSNVV
(SEQ ID NO:26).

The AD1.3R3P5_F8 antibody (also referred to herein as “F8”) includes a heavy
chain variable region (SEQ ID NO:68) encoded by the nucleic acid sequence shown in SEQ
ID NO:67, and a light chain variable region (SEQ ID NO:71) encoded by the nucleic acid
sequence shown in SEQ ID NO:70 (Figures 10A-10D). The amino acids encompassing the
CDR as defined by Chothia et al. 1989, E.A. Kabat et al., 1991 are underlined in Figures
10B and 10D. The heavy chain CDRs of the F8 antibody have the following sequences:
SYAMS (SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ D NO:4); and
VGSWYLEDFDI (SEQ ID NO:69). The light chain CDRs of the F8 antibody have the
following sequences: TRSSGSIASNYVH (SEQ ID NO:72); EDNRRPS (SEQ ID NO:9);
and QSSDTTYHGGVYV (SEQ ID NO:73).

The AD1.3R3P6_F9 antibody (also referred to herein as “F9”) includes a heavy
chain variable region (SEQ ID NO:75) encoded by the nucleic acid sequence shown 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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AD1 .3R3P15 010 AGSSGSIASNYVQ (6E4 ID 140:97) EDNQRPS (SEQ
ID 140:17) QS YS YUNQV V (SEQ ID 140:98) AD1R2P2 D6

WO DSHOBMSNYVQ (SEQ ID 140:55) EDNQRPS (SEQ ID 14RCTABD® D514
SSEQ EV V ( SEQ ID 140:56) AEI .1R3P3 09 TRSSO SIAS NYV Q (SEQ
ID 140:16) ED NRRP S (SEQ ID 140:9) QSF DSTNLV V (SEQ ID 140:92)
AC1 .2R3P7_D3 TOW-GMAT NY V Q (SEQ ID 140:40) -

ID NO:80, and a light chain variable region (SEQ ID NO:83) encoded by the nucleic acid
sequence shown in SEQ ID NO:82 (Figures 12A-12D). The amino acids encompassing the
CDR as defined by Chothia et al. 1989, E.A. Kabat et al., 1991 are underlined in F igures
12B and 12D. The heavy chain CDRs of the G7 antibody have the following sequences:
SYAMS (SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID NO:4); and
DGWNALGWLES (SEQ ID NO:29). The light chain CDRs of the G7 antibody have the
following sequences: TGRNGNIASNYVQ (SEQ ID NO:84); EDTQRPS (SEQ ID NO:85);
and QSSDSNRVL (SEQ ID NO:86).

The AD1.1R3P3_G9 antibody (also referred to herein as “G9”) includes a heavy
chain variable region (SEQ ID NO:88) encoded by the nucleic acid sequence shown in SEQ
ID NO:87, and a light chain variable region (SEQ ID NO:91) encoded by the nucleic acid
sequence shown in SEQ ID NO:90 (Figures 13A-13D). The amino acids encompassing the
CDR as defined by Chothia et al. 1989, E.A. Kabat et al., 1991 are underlined in Figures
13B and 13D. The heavy chain CDRs of the G9 antibody have the following sequences:
SYAMS (SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID NO:4); and
DFWVITSGNDY (SEQ ID NO:89). The light chain CDRs of the G9 antibody have the
following sequences: TRSSGSIASNYVQ (SEQ ID NO: 16); EDNRRPS (SEQ ID NO:9);
and QSFDSTNLVV (SEQ ID NO:92). 7

The AD1.3R3P6_G10 antibody (also referred to herein as “G10”) includes a heavy
chain variable region (SEQ ID NO:94) encoded by the nucleic acid sequence shown in SEQ
ID NO:93, and a light chain variable region (SEQ ID NO:96) encoded by the nucleic acid
sequence shown in SEQ ID NO:95 (Figures 14A-14D). The amino acids encompassing the
CDR as defined by Chothia et al. 1989, E.A. Kabat et al., 1991 are underlined in Figures
14B and 14D. The heavy chain CDRs of the G10 antibody have the following sequences:
SYAMS (SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID 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
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EDNQRPS (SEQ ID 140:17) QSYDSDIth RV V ($.EQ ID NOVI 9 An

exemplary hulENy monoclonal antibody is the N1-0501 antibody
Walegwritsetdherein. The NI-0501 antibody is a back-mutated ver€ibihBenah@01514

AC1.2R3.P2_AG6 antibody. 5 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 genuine

sequence. The NI-0501 antibody includes a heavy chain variable region

(SEQ ID NO:2) 13 WO 2006/109191PCT/IB2006/001514 encoded by the

nucleic acid sequence shown in SEQ ID NO: 1, and a light chain variable

ke DN oK MB kiSRRI S RANERER-5BPWRGND NO:
90é%@b%%?%?ﬁ?%é?%&cﬁ%ﬁ%&?ﬁ%mmo acid enc;mrﬁ%% sing ti{weEQ

7, 18oR3pmahidfity B & tfirlihg fefiond OBR) REGEAMEd By Chothia et al.
and fdnkala), ek alelsndertinsoly Hguresib&iandIihdSeel€kotiiapBpe

et at, Nature 342:877- ( . Kabat, EA, s of Protein
as %Ir%%uﬁér%g%c@m@rz@t?rﬁ’gs%di@gh,ﬁbf%g’aﬁ?ﬁggﬁgf ealth and

HumaiheSerties st 8 boderientfic Prhthehn®d# dengroneg)imeanseioy with the
pre Cglq,ip | CRRS Ahdl8400 80 ﬂ%‘%ﬁﬂﬁ@ﬁﬁﬂﬁ% iQlianing, seaisReasy A

(SEQ ID NO:3); ALSGSGGSTYYADSVKG (SEQ'ID 10 NO:4): and |
ordiners Sy (e ity BB e i er s iserRa g Ate M & b BESS thig A shall
incﬁ%tétg)?%mé@ﬂaqéf@gwm a@gugmaz :tﬂd;@ﬁ@cggmﬁdnw@,(ﬁﬁ@mmres

.NO:8); EDNOQRPS.(SEQ ]JD.NO.9); Y N M JBRNG:
utilizeg! 1 CoRRRTHRY %‘%rﬁéﬁa%r?]ﬁ’dﬁ‘—lﬁ (%?ﬁce)l(r%% o%nséf‘gﬁ%%y%??e@ N&_Ogy’
andYEHARBPRLAG anpiipuycleaiBly e diidnsindizaBonglesatibedijerein ate

ol B e Y haltRiRbleeaion (FeRIRAS NRiMA% caraded by
the nucleic acid sequence shown in Sc%gél,D NO:102, and a Ilgoht chain

recoprhamsIEt FRDin STy SRS STBBF ULty TR AR CHTP BRI ES
eleSHOYRaliloR BRAHe: i) 1 BhAfriguites diohkind perdivitianaeitisiques are
ncompassing the complementarily.determining reqi { ined,
P R S A R el e e b RS T he
artbirlay( Sewihd iz €, Beafomastinestahpig7er-88Bnposyek B LRIt at,

pe %%%%%ﬁrﬂﬁ%?f JaielRbimmuBlegiealieiest iR RHiteReséSbed in
Department of Health and Human Services, US, Gov rnmerét\tfgnntlﬂgut the

vaxisiR8ePet #)d TRECH RS CHASPRBRIG ATRE RS At HEAYRAVE e
prdQiinwieg seauan s Y AMB(SE e HD MAB)1AISGEGGS TYoADEN M@ wal
SEQ.ID.NO:4); and DOSSGWYVPIDATPR.(S 5. ightrne
BEmsR e b TR R

noTFRBBESL/SN¥IM (SERCIDNTh.oEY! thpFortey gEgdmer eyd tpeiniggs of

nRHCRCRNRWM (FEQIBNE: LmistFhmdadi2R3PAdIAanibal
(also referred to herein as "B4") mcludesgaéﬁeav ckﬁ}ln v%nat le F};Sgéon d
chespstyy| BerpEbeg PeREbHE ASTHE hERISTE il LBHRRRCE ShBWAA B ES I
tedNRqdek, Ao dsadighicabaitay ayiahisese ghomiG EQalPs td(phibhenuicad drispataton,
nucleic acid 30 sequence shown, in-S NO: 14 (Figures 2A-2D). The
fo’& C'llﬁgoélcﬂlsdé%lclge pggéina%g%é}ﬁ%sgll g‘ined by Chothia et al. 1989,
E.A. Kedlizdah atggdaare withdrimeessnt Higelrsare theloorng gense yiApss

otﬁ’ém&quﬁcsa@tﬂ@ﬁaﬁ fantiRedyoRayadhedeliondngnseaseneas: SYAMS

As used herein, the term "antibody" 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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14 WO 2006/109191PCT/IB2006/001514 (SEQ ID NO:3);

AISGSGGSTYYADSVKG (SEQ ID NO:4); and DHSSGWYVISGMDV
WESH@QI®MD: 13). The light chain CDRs of the B4 antibody h@¢&tH2006/001514

following sequences: RSSGSIASNYVQ (SEQ ID NO:16); EDNQRPS

(SEQ ID NO:17); and QSNDSDNVV (SEQ ID NO:18). 5The

AD1.4R4P1_B9 antibody (also referred to herein as "B9") includes a

heavy chain variable region (SEQ ID NO:20) encoded by the nucleic acid

sequence shown in SEQ ID NO: 19, and a light chain variable region

(SEQ ID NO:23) encoded by the nucleic acid sequence shown in SEQ ID
deteNPnaA DOHES IABRNENARIANG AN dsaNceNassEhtba & Biypsptides or
. defined by Chothia et Zal. 1989, E.A. Kabat et al. '2}991 are underlined in
blnqﬁiﬂﬁff%@l%é‘”ﬁf affrEp e e Ve Rt @ EERidR Bo antibody have

theTald pashogsebuBNtas:iSY AMSs(Eo@H B MB)ise a tetramer. Each tetramer is

con@o% %gﬁ%gﬁg%%f%\%ﬁ%ﬁgg%%%%@gg@9_09b&}/ffa%ﬁ%ﬂ\wﬁ@mn(ag&t

e ain antibody have the following
25 Igeuedces: "TRSSERISAPAQUEE D Nir g bonRPEPeED ¢feach
chai :dRde 8N RQNDSIMVOY 555 4D D D8 6} S BB AR fRAay

antibody (also referred to herein as "Cr) includes a heavy chain Var'alfle
resBRIgTOlT CEESHE MR 28 Ehfo IRt B - RN BEIHLLL AR SO I °
conSréR MPraradiyd apighildh &ineffudialfinetioon BR@n DehOh3iserccoded

by.the nucleic agid s > i NQ:30.(f 4A74R)-
Clas‘?‘%ﬁg}aa%ﬁln%)%ac%lsg gl ﬁlé%gr%jggggf%} %T%%%%s%%f?ﬁ%ﬁ%é%%ﬂ%ﬁ%ﬁﬁ aIB’
ganegalithas okesipet ad dafime Becanviorstind@iyPErsUEd. AE 2 (ednadieihe
respRe @V EhaGDRSOHHN8SS artiRgdichayrRBRaial kNG SREIWBRERSoined by

SYAMS %SEQ ID.NO:3); AISGSGGSTYYADSVKG (SE§ D O&@; ar,)g,,

2 "IHESANA Mé%%@%e@%?ﬂ%m@ PRI B RO S 2
regidntifatyuhaverbhe folimwinidsefecgues! TREBGGSABYM@ES6Q (D. 7 (Paul,

NO: ; R e - ; T 1 avy chai
o T b AT A2 L0 art o 8o et S o ey chein
pair OTD hinentidedyaLHElENg Eain variable region (SEQ ID NO:36) encoded

by thg.RuGieig86H ISRAURHGESNONA ) SERQOHIINR:BanidAkaiicshiria, as

variable region (SEQ |D.NO:38) .encoded by the nucleic acid sequence
I B SR g e D e
spetis ﬁﬂgﬁtihgchjeﬁnbdlﬂgl ©hothin ef ahrmwli@wchhﬁa@nepmdumm anenique
heatdD SN G, EIANEE 12 B AE é@c&ﬂ&é}ﬁé}%‘}?%@e%ﬁﬁ 65D Rs)

y have the following sequences: SYAMS (SEQ ID NO:3)

of thg sumElostikesswreddestcel ipallGamlsioes e veviesiqw Mpps
cm@ﬁ@;'@tﬁ‘é@i@nﬂ/ﬂg Qﬁ&&/@h@ie @@Bﬁlﬁf ?f%@é%ﬁtMﬁdﬁmlﬂiﬁ)pW@ the

2006/109191PCT/1IB2006/QQ01514 the following sequences:
an“ﬁﬁ%@%‘i?ﬁ%ﬁ&%‘“‘(@éﬁﬁ%“ﬁsﬂ %“Ebﬁfb‘lgps (SEQ ID NO:17); and

QS DN\ AN SE@DtNEs40) ainedTheaniCh 2R IFAD B antilodithe (ddsees

od to ; "2 ; . . _

e e e R
pregavd in therpelesiey drebian rdess o gholagessss) et stdtrpiefe lesed
othBRIIFRRAHIBNER SRAWM SRR NR A6y 66 et Fif 6EAn The amibae apips

ing the CDR as defjned, by Chothia et,al. 1989, E.A. Kahat et
ol 158 B TS IG5 SER SRR R Thaay R AT GO o

imihadB b adyehealealtivpioficpstry iseqtiencbsidB ARSI (SR PDNQ 4B)is

TLTGSGGTAY. NQ:44): andGik -
olel SR ARRED SR B SO R R oo
and ity selepieh ddseTBgbdspgmsrecisEo i Yasermebikpisavy

amfﬁ@@cllglh@lét@r@@% Q@'ﬁ%}%@&ﬂﬂﬂy Nk 4R MEiAed betW¥n more
AD1.2R2P2 D6 antjbody (also

) referred to herein as "D6") includesa |
O Elﬁ’é’ﬁf”\%éﬁﬁtﬂ%e?éﬁﬁ%‘ﬁn(éﬁzéafﬁfm’j%gﬁ%ﬂ%gaéﬁ’&; R R
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sequence shown in SEQ
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15 ID NO:50, and a light chain variable region (SEQ ID NO:54) encoded
by the nucleic acid sequence shown in SEQ ID NO:53 (Figures 7A-7D).
WakweEmmelacids encompassing the CDR as defined by ChotRigTdBan06/001514

1989, E.A. Kabat et al., 1991 are underlined in Figures 7B and 7D. The
heavy chain CDRs of the D6 antibody have the following sequences:

SYAMS (SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID NO.4); and
DGWNALGWLES 20 (SEQ ID NO:29). The light chain CDRs of the D6
antibody have the following sequences: TGSSGSIASNYVQ (SEQ ID

NO:55); EDNQRPS (SEQ ID NO:17); and QSYDSSNQEVV (SEQ ID

refdf2 18Ginino alfibdifrcheR SR %@HQ&&%%%?@H&@%&E%% NGIRILES,

"D8") includes a heavy chain variable region (SEQ ID NO:58) encoded by

by VARl SR SEGRM globwR 18 E@Q@bﬂﬁm@@?ulén@eaﬂﬁ@%thdﬁawrlable
reyiariabia negnmm(ﬁaﬁgi mew%smﬁma%ﬂebygﬂaﬁsm Bi6n AL Eh SRAHEBEBosed

how, u es A 8D). The amino aci NCoOmMpassj
<R e e TR et SRR PR e i e
anug@nehm@agrwrfgm@scsmlamw Td@%mpyd@nam@tammqhefm&ound

an@PHRoRY HRVERE: gﬁg@é’ﬂﬁgl@? SRCEEac 6YVIR 2 éﬂt?t)halns are
A|SGSGGSTYYA SVKG (SEQ ID NO:4); and DGSSGWYVPEIWF DP

SIS EEY NB S R g Rt EmAR SR s HPRatb oy Resienment of
aninﬂnwiﬁg tseqtiedeasiniRBIESIARE W R i EEHHRiI K EIANLRRR es of

P B B LBRTOD Y™ FRAAD P Bt ey (e

1908 rs o thiar &ihegk YEYIOLifghl dE £ le ALY GRET, Eradlidkecredi O (BERAB78-
88'5'@93}3) encoded by the nucleic aC|d sequence shown in SEQ ID NO:62,
and a light chain variable region (S %gl NO:66) encoded by the nucleic
acid SE G Sh TS RS ABCR BB RGOS 9 1R- ey rrinan R s cibls
spetifiolipdisg ttgathﬁlﬁqﬁi{aglcaﬁxmgfmdxbybﬁhpﬂamlebafitowﬁ% frefn Keplapet

9 1ar underlined i r ‘he heavy chain Rs o
i Bl S P e i M M
C%F@}@}S@G@JWMAM@@E@@WW aﬁ@a@a@s@mwﬁa@sg@mngs

of NG lesTheH ghehRiI RSP RS Mdélcﬁﬁqﬁpgg&' mg glﬂ iﬁg three
sequences TRSSGSTVSNYV (SEQ ID NO: 8 (SEQ ID

dinssan ShteREl HERRIT LS (S EeE wefléié)c larg?ﬁé%tfw@é\rps
anammodye(@ls@s@feﬂmymm@nﬁfgeﬁ&%n?Hédﬁ@%amﬁaﬁm’fb@dﬂa\@ﬁamm
68) enc t ucleic acid sequence shown in
prf@é%r@@& aarr% a %g’f’ﬁe %aﬁﬂ 4 QB}\(Q region (SEQ ID NO:71) encoded
by thsweeddieraividleciguan tenshuwiediv S BQdibeN @dOlfﬁrguMBgIMbhm)g
p@zﬁl@ma@@eﬁe%%ﬁma&eﬁwﬁwﬁl@ ielngd, %xc%gt[u%e%t

1989, EA. Kabat et al., 1991 are underlined in Figures 10B an
impuopleRulin melReu BRIt R aTtlegR Sen PFuTe Bed Temuwgbubi e prssific. The

strEng Vb Sy B2 1Nﬂ131)016¢ﬁﬁ$ﬁ@1§g-r MéRARRMIEn(GERPRs NP ke ARof the

dlS\S/(QSnV\éYLEDtFQhk??)E D NtO 6 I| ht cha\@II s of the F8

HBody FAVETHE ﬁow’i%als?éﬁué’ﬁc BaSRUR S FDISERES gi5ater
afﬁl@Y?El)lﬂElDMFERE’EDI@E@HD}N@@)QizﬁlwtddQQﬁEiﬁﬂdéHﬁéEQﬁW(ﬁﬁﬁlﬁg
méﬁgdz %)ell kn-g% Ala{égefﬁ?’ Bﬁe': s%cﬁﬂﬂ@ﬁ’xgx éﬁ!gﬁ)s 1%2%&&'91?%1&% etc}g c?ia

includes a heavy chain variable region (SEQ O:75) enco

birklipgesiéeiatiess Gomier SriouaHoR ‘SEQ‘%E?W@WAW&RW& Thesse éﬁaﬁ%rdqmétﬂ@ the

coﬁegiﬁﬂtﬁﬁlggﬂi}: DRifRX phanee dﬂ@’aﬂﬁﬁlﬂuﬁ* ek ARFIdSa6H eaﬂ@%&*ﬂﬁ%cm
1\1? f: es 11A- 11D) The aming acids encompassing the 25
Pa‘é’B N %y

HHie ertar 119%@ RS al BisaPOtg8g Krarate
Collmldﬁ'l‘liﬁfed Hmﬂgui‘eﬁt‘ ialBCansidlﬂD(K;}ﬁ}Echﬁa\i)dﬁbﬂtﬁlﬁd]@&ﬁifctME@ of the

S

oo s R e BV b s
(1SiEmoﬂze)aﬂ%@fﬂﬁm/&wam@bwbwwlhgmﬁﬁhmmqﬁ@%m@amigt

sequences: TRSSGSIASNYVQ (SEQiID NO: 16); EDNQRPS (SEQ ID

NO: 17); 30 and QSYEGF (SEQ ID NO:79).  The AD1.4R4P2G7

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 17 WO 2006/109191PCT/IB2006/001514
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ID NO:80, and a light chain variable region (SEQ ID NO:83) encoded by
the nucleic acid sequence shown in SEQ ID NO:82 (Figures 12A-12D).
WakweEmmelacids encompassing the CDR as defined by ChotRigTdBan06/001514
1989, E.A. Kabat et al., 1991 are underlined in Figures 128 and 12D. The
heavy chain CDRs of the 07 antibody have the following sequences:
SYAMS (SEQ ID NO:3); AISGSGGSTYYADSVKG (SEQ ID NO:4); and
DGWNALGWLES (SEQ ID NO:29). The light chain CDRS8 of the 07
antibody have the following sequences: TGRNGNIASNYVQ (SEQ ID
NO:84); EDTQRPS (SEQ ID NO:85); and QSSDSNRVL (SEQ ID NO:86).
ofFiE AR LRI EOantbady(abseusiareddie hereinas IR dreldas )
heavy 10 chain variable region (SE%)%}E; V}liﬁ:SBr) encoded %the nucleic
AngabRey BiarRens gt i/ SEAIHNERS, CLHE RITHE BRAIH OB MLEE rgion
spef\%igé%im&éa BNeogediyihenntictejcinbithsagndinge ahaun(KySEQ DM,

Figures 13A-13D). The aminq acigds enco ing the CDR as
S e R e L T
pMFiguies138 BneshgDsutheshedivli cheibitiigsohike1GBnlatibodyshaes the
h folgézigg.s uences: 15 SYAMS (SEQ ID NO:3);
thosg G ADSVKG (SEQ ID NO:4); and DEW'VITSGNDY (SEQ ID
NO ‘BeyseTekalleghn Siveirt CitiResoize BotaHismessPatedeiermmswirigout undue
expef SRR, TR IR ASNYYE RE D MOHS: EINRRED) (3 Quikhn

NO:9); and QSFDSTNLVV (SEQ ID NO:92). The A p
moa?ﬁleewvc&mim%ﬁ%awalﬁ@fbﬁﬁ-%sméff@?f %ﬁ?&é&%lﬁé%%&’ Dt BS- €O
c1@/,ﬁn'a,tztgmgéomlgﬁ,%nglG%@l@mMe@m@“ Tgmla&l@r?mb deuumrpeevents

wn in . ‘03 a [ v X .
e B R i R Rl G A0 SRRl R antbocy
beifEitpsrescpapetDyitr h O Ao esihed Shtpeieve RS dReNBSY 2
de&ya@ﬁtmﬁdﬁ{gaé#%&ﬁnﬁﬁ&%ﬁl ahiib8@loarseundatiordtemHigures

14B and 14D. The ,heav¥ chain CDRs, of he%?alo antibody hav%épgvay to

mofsRgHHg SERRTTIEd S5 kAR YSELS TN S cpiiope: Ano
detAMBBSRAGHINARSMKB(SEER NG hpatit EIGWiNN CWESI(SEQ ID
NO:29). The light chai f ' 3 ing:
B e e e
theNigentiyn avith the YR ndigrmpe s ERptits NEhoglyighitrhpoamaby drastiseygad then
adcmg@ﬂgﬁlg{ﬁeﬂmwﬁa%ﬂﬁ@@d&lﬁlmgwwdetaﬂm@wyt&@l@haﬂa warablenal
amino acid sequence.that is at t 90%, 92%, 95%, 97% 98%, 99%
an g R KT A ST b R s P5TSA5 P ol the
huhan Ddor8]dn3] G8iba8y Bding8;seA, o OBiE themesnlatl Aikelsityort, at hghthe same, .

hain variable .ami o] is- t . . .
or S SRS AR G i opoctonal smibody of he imvention
mord faiss capenduirnine v bir therebast sEbipieoroiuston st B¢ 3g,

mchbcRAa PR it 1% Bet8BaSnfB proldih {iBues IFiK proteiitematicely,

the monaqclonal antibody js an antibody that binds e same epitope as
B S e
LabbinlessMiheslyieridefiBaoiddcientilid 3R] adiSipatgdinbaydabidratory Press,

necti ith ' ' th i

e s R e
anghbiednmsderatpgiety bghobartiresipgaasaefbrils gl ghe dhain B Heibeaxy ghain,
indiidiab eI pRRalisciwls thmsingular. Genaraihsdnemenslat ehuwitdized in

connection with, and tec%q es”?f, cell apd tissue ¢ turr??, rrglxgle(ﬁusl%ge
anfihodigy 10 dHEYProRAR HHGSHTo- S PbynEEbRIB G RISt ah
prépdéidlizatisnmssciilisghepemeadredhdserived knbeRxantlee muoddy bded .

in the art. Standard techniques are i S
T EEHEEIEONER MG, s (sl BAhTe Bt it s o e
B-etdidudpidamiotechpisieaiionk erbeynshak. rdsstiara el Tadardatige and the EBV

techniques are performed according 28 manufacturer's specifications or as

commonly accomplished in the 15 art or as described herein. The

foregoing techniques and procedures are generally performed according

to conventional methods well known in the art and as described in various

general and more specific references that are cited and discussed
throtiohoi it the nrecent enecification <|ee e ad <amhrook et al Moleciilar
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25As utilized in accordance with the present disclosure, the following
tams, unless otherwise indicated, shall be understood to have the
wachowatgimeanings:  As used herein, the term "antibody" r@&rFaBe006/001514
immunoglobulin molecules and immunologically active portions of
inummaoglobulin (1g) molecules, i.e., molecules that contain an antigen
binding site that specifically binds (immunoreacts with) an antigen.
30Such antibodies include, but are not limited to, polyclonal, monoclonal,
chimeric, single chain, Fab, Fab, and Foyp fragments, and an Fab
expression library. By "specifically bind" or "immunoreacts with" is meant

hybﬁa%&ﬁa%e@mﬁeegyorﬁr%qt&mhﬂaﬁ%@flwmwmmem@sweeo@@wmtraantssjIﬁre
desired antigen and does not react 2‘ it I';I]er pol p7e7p§ 5(31_51%%]]3“
MONBO RS A o TRET L A65 Wit B :
nlolbﬁmamﬂbbd@ﬁﬁmmahuhzbtsahoﬂm txa pmd;mslé)a ltemugifnmnaﬁh)dhldomas
(see %tcg e%r S (fgggp?r%c Wgag@cgt ﬁmxg?@‘gfﬂﬁ%ﬁnﬁ%%unan

alr aving one out525 Da) and one "héavy" chain (about

B- cgl@mklﬁa;tamsqm\’nm@rmm(%Kﬁ@lﬁ 6t eackPEhdm %‘éﬂﬂ%@l‘é‘\{fanable

ANTROISROLRDOUNERR QA0 or AMere. ammr@mgﬁ pmma)rlly responsible for

antigen recognition. The carboxy-terminal portion of eac chain defines a
i bt KN S e et e

usntglﬁtlditﬁlar& claasitad@sviginaeni misaddy ihhlgbdinstibteaviynohamseans.
Subcs:!aasfgeln(fd & Wemegae I3, Qega%é‘é{ﬁé‘aﬁé%r&%%&ﬂ@lﬁé‘ ta?EQ gp&ge the

's |sotype 2s It Ig,E, respectively. Within light and
imrhespglobladin songt,mm@@n@ theysafamerdip onsapdlizsit a8 HeA R IRYIBHY

the %ﬁfﬁg@ts ﬁfcfﬂﬁﬁﬁo@qumammty@]}amyg@b@p abeeifietuding a

region of about 10 more gmino ac nerall damenta] ..
i RARROILGY EAP R B o o Rt P KT Bty
The/s¢iahlstrégiqPhidddedetiia phi/Yieha vy, chaib Ck@phlﬂt(iﬁ@@h@larﬁﬂab@y
bin {ngaség?rable I ﬁégﬁg;'th@ %l(%pgil 1%@%99%0&1\%@19%&8%'%&%

anti ody composmon as used herein, refers to a population of antibody

fungtiofocales theihasaeaimorihy BiiecHGRses f ap Seibe bt Brifmssay IMolRE s ated
dls%%'ﬁtﬁ}%ﬁrﬁ}lﬂm@%@e 1?1%@6@@@9@1? eﬁa&u@ﬁ;@admmm@rk@awmm
gene product. In p ar, the camplementari ining region
allqpRLySEBT AL b(i?égc%%gl r&ﬁﬁ%d@ are' id O}Elgﬁ sl r;ligmm](g)’ Sanhady
thuthepepatbtionhavid\inspeorehintamadintigencemiiiity sité/ cajpatsiesest
con&'@mrﬁgnog&%ﬁ {IRga i 1919@5%&1' 9&%&&9&%&%@&%&1 é&h@&ﬁ&éﬁ%%%ét?

Ique binding affinity for it. neral, antibody molecules obtained

<Seﬁ6mmﬁ@1nsrf8razé\4@dady%f1&%él B9 RhoRgs; I e mHayDR48:
29 wmﬁt}zctlff@zfyp m@éﬁ@ﬁ)@gﬂ eh yithein aamreeain@lﬁeb@awm maird28 mesgms

in the molecule. Certain class S haglle Séjggl g acsévg ! it%édzéa vehson
and Gesh thergby FhReBHY GVPFH Mans, th ain ma appa

et alhaintiaﬁanlmrnbdfgdbmmgn,?: Hhé&él(@fﬁabﬁtlgen b|nd|ng site," or "binding
POrUIL R ISR E BBLAL e “ﬁﬂf@%'%ﬂ@ﬂﬂ%&ﬁéﬁ@éﬁ%ﬁ%ﬁ

in antigen bln(?lng The antigen blndlng site Is'formed by amino aci

hu RNy esties cbismesifier i T b apiib ey %WF%%P%%H@&WFM aniBoding-
lighteidpacgiRinsivb e Rishiy dive igarisk iehig ‘éﬁﬁdiﬂéhﬁs\rfdﬁﬁl wastofo
the heayvy and light chains, referred {0 as ''hypervari
GG BeoBR RS BTSN B R KAWL T The
secdﬁﬁ%‘dﬁ@@(ﬁ@bﬁ&nﬁmﬂﬁﬂ&hg@m&hévwmgé(ﬁﬁly 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
23
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20 refers to amino acid sequences which are naturally found between,

and adjacent to, hypervariable regions in immunoglobulins. In an antibody
WOorRdlscie dthe three hypervariable regions of a light chain andP¢iBB2ew/001514

hypervariable regions of a heavy chain are disposed relative to each other

in three dimensional space to form an antigen-binding surface. The

5antigen-binding surface is complementary to the three-dimensional

surface of a bound antigen, and the three hypervariable regions of each of

the heavy and light chains are referred to as

"complementarity-determining regions," or "CDRs." The assignment of

speARINR AGIHRSLARNCIRMAIRfIB, 30sarasme Wi e selisiicnacbiabat
Sequences of Proteins of Immur(g1

€ qlo icg%lnte{estgl tignal I stit%gs oé
assqUATA OBHHUCIRI DI 188 &R 151 S8ATY> SICHORTS R ESKLY Mot Bid.
prod&ifs: 9Qdt&itial (he8i)e Ghethisetcai hafrdy3MAB78:s 3831(1i0BONLy onewis the
cortdSFREIEH MG IRUN TRPIRACACl AR ARKBEPRIR dRtaUTiian; capable
of;spe%lﬁc Bin Ing to an immunoglobulin, a scFv, or a T-cell receptor. The
accranplisisifopef it rdeaioeoisis st cYimri T eatsinre B dhwlgred m WO
93/BERENG IR MLINRYAIOB i OinTrriGeRildeqe EMERIIgRICOdRISsBE3aNts
usuafly consist of chemically active surface groupings of molecules such
(1938 amino acids or sugar side chains and usually have specific three
dimansiardalsiidbie timhiasactaristidssias! Welliag spedifidtich fagebody-antigen
aracteristics. nij I ' ifi ' jgen whens;
e ) e sion
prefrehdyablyith a0 nvnupoglehydivchprapeiiatn 6 1BTIHY domntinetBgEsmBiAdRIgL Part
of BEHinFRneYROlagicabindiddsPRRestas s e & @Rt ¢eyaettain constant
interactions of the t%pe which occuab .tv%cteefw anbim uno Iobtullinat eoI %‘ﬂleeof
regighd GHIa FaBRIT R (ORI (RESHIHAG 06311% Ui SPECHETRE StrEngth, O
thedffiiuty. oD enaldig dhdinchingdgierdotibes pahadve fosioresswd iidesheds GF

inntnngt%j?o%%%igﬁ P CRARIANE G0k he Wieragt %&Q@%%M!ﬁ%d

represents a greater 25affinity. Immunological binding properties of
co-gefsieiadistypeiiabls hrstaueanined TRy headriuls wererrBIirs Ritresiis,
am@a%e%tgé@, mgﬂi@ﬂ}ﬁe;f@i&gmwgig@ahﬂgme@@mam@' mbénﬁioqw%).

site/antigen complex formation and dissocjatio reip those rates

ep AP E P ORISR P e EO LS QEAALIe: e iy SFipeem 2
paiiniérattiofy antbgderetrie pagimeter o thatistealle ipfhgeniegethEhedgeofhmers
thlac%tgrg ¥e%8?81‘%§fﬂ}h' ?g&%glgﬁt'% Eﬁiﬁll%oeﬂﬁsﬂ?éfgh@&:ﬁt@ﬂgc%ﬁ%ﬁg@t

constant” (Korf) can be determined by calculation of the concentrations

leagirfparkohdtn SIHAtsgion afgn iy Aensyslamaih. b matlipd, one or more

sl 48621489 hidseotatin: ehi@itKon e abtesibedancriationfeplhced
_parameters not rejated to 21 WO OOﬁS/ 09 SallPC'I;l/IBZQQg{gl%%ﬁltA,i dentical
Wl@ﬁ?ﬁﬁ?ﬁ SRR (& Bt P L OB nStARP R 1 e “hanerally”
or Daliesiet &1t 99@} AdeubdiREyBicote GOUSTETRIe Ahtmsitsod§ oftiprsly
resent i HOM, | | ifi ng,: itope e
e S
threoniyel4 ’Wmmm%@oﬁ kacisasisg fhe vield of the heterodimer over

other unwanted end-products such as homodimers.

Bispecific antibodies can be prepared 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
24
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5 pM, as measured by assays such as radioligand binding assays or

similar assays known to those skilled in the art. Those skilled in the art will
WOoe006m2#dthat it is possible to determine, without undue expartidBENI6A01514

if a human monoclonal antibody has the same specificity as a human

monoclonal antibody of the invention (e.g., monoclonal antibody NI-0501,

A6, B4, B9, C9, 10 C10, D3, D6, D8, El, F8, F9, 07, 09 or 010) by

ascertaining whether the former prevents the latter from binding to a IFNy

antigen polypeptide. If the human monoclonal antibody being tested

competes with a human monoclonal antibody of the invention, as shown

sodf¥Heseassin;hindineh bydthednimapmenrsikaabrotike dikatiteformation.
invention, then the two monoclonal antébodlies bind to the aﬁ%e}fﬂr a
er

ThecfaBeRAansma el rEpL R TRTAEP WA 10 B MR HE M Sher A HUmAN >

uman
Ondngnaciopaliamideths as thehspeetbaityratlachmBab wbiobbjordl aiitibodi

of the invention is,to pre-incubat thnd the
oS EREn R s edumananertoslatinds o
derredictivie, farnd tieerisaeidfih antilinshin Asridenerisic antibediguantytedaeg ks used

as a%gh@gméfsm&m&mgmgmﬂémy being tested is inhibited in its
ability to bind the IFNy antigen polypeptide. If the 20 human mon conz;ll‘ly6111
antibdd{jipraty AR R TREHR Brafnlrt%hgg tEEsame, 6r”
coufslBe i ratly MspidalenitippiiopicEplebificity.af the Mbnbdthal aARDORPdf
the invention. .. Vari rocedures.k ithi 1 f
e BT B B e o
FatdfotpmsvaFNmapote sectstesgiiima Ea epl and subinsighietisedrhbgical
co%ﬁﬁmgﬁ@ LOHRRegsIBRIGEE AR859.0THA BliDecins afiBeILaaraiansd was
anual, Harlow E, and Lane D, 1988, Cold S%LH;%; Harpor Lab%atl?ry well
ablpieicip RPYS TSI KRR BRENP HHUSTICTERET HEHERTBY refdrénca). Fdfly
as thgarathanyihosiesigret antihadytotolécitephoatscheties Sntire sbgagita f
car be%h the light chain and the heavy chain, including the CDRs, arise from
filiman genes. Such antibodies are termed "human antibodies", or "full

. . ! \ ly
hurmdarignsitrstifeareh Spenalngriad sbHEdimrsiltiyoliualy fegpents ditectly
froflf ?&%&ﬁ%&%& é‘eiﬂﬁnﬁlﬁe H%Qlﬂ&)ﬁo@éﬁ@@é’g&ﬂ@?d%ﬁébk;ﬁﬁﬂllé,thﬁlﬁéﬁﬁmahﬁsodies
provide elow. Human monoclonal antipodies c e als 18
bR B T e P, BRI TR S g 4553
(1960¥ 00K e ¢ alinclABZpupiies| ol aI}eAEQ's' 2)1damd m@_@B\WeW@nked to the Fab’
por%%%’o]ﬁ%%9d%§&eﬂt§&% &40 7 géh@m M3, JeahBialS S BIRduSaapman

monoclonal antibodies (see Cole, et al., 1985 In: MONOCLONAL |
redapet I8 OB IESARToT e rrnrrERERYd RepTeotidizedie o theaghhody

het'é%mﬁ‘ﬁﬁ‘ Oﬂﬁﬁ &9%@@3@@@@5&&&@%@3 fdif”i:ﬁf@@ﬂﬁé:ﬁd@bbﬁﬂﬁﬁbd&d %ﬂl&&sdg\lers.
U?Jn.g Urr,]’an yoriaonias (Se eta o . I tl Ac
Th OB SR B LTS T NGt e S Ao TEeK

90 it us- 1 ABt(DO(S adS ptoy b din BUBHULH VM DNOT 1O foANANE B pfs antibody
~AND CANCER TH : Al SSs : -98) Aptibedies,
ﬁagrr%egtﬁ‘rﬁﬂ%% E?%lgﬂ%i%%ﬁmgﬂfc%%&%—?%gc@% %a?%fgcg?@ﬁcé%%atography :
lighithgiprowatiademsinain Gy whnkepréishdsgemaar thid RycPriztgdrSieen the
tw TR g &%SS&ME]CQ sr?tﬂi)g%ﬂenwoflaﬁéﬁglty,rﬂ@w%%dhq apagifie mﬁi@eﬂ?@h&h are
is the target of the 10 immunoglgbulin sought, .or an epitope therepf, m
foxsed tRrhdbTZadNS S A ESTIITHAY &mﬁgﬁ% %Ofslégﬁhﬁ%Paﬁr? of fa) %&‘?“%
folmmireakfifiynchiioingtdgsaphytRerificatinrofiriimgiogebdihasisody
discussed, for exampl D . Wilki ienti i
S R R s T e
al.|tliduesinabl&Stb Fodity e antibody of the invention with respect to

effeciQr A SRR nRRABLGRRANGRIA Sre HaRSHBRIMENRSSRAe, trispecific
antibody in treating immune-related diseases, For e ple, cysteine

anfhige (81 La RSB oAbt SH A d- i EReLdibh o allowing
interchain disulfide bond formation inZhis region. The homodirnefc
antibody thus generated can have improved internalization capability
and/or increased complement-mediated cell killing and
antibody-dependent cellular cytotoxicity (ADCC). 20(See Caron et al., J.

Exp Med., 176: 1191-1195 (1992) and Shopes, J. Immunol., 148:
20192-2022 (1002\) Alternativelvvy an antibodyv can be enaineered that hac
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25 hulFNy antibodies, bispecific hulENy antibodies and heteroconjugate

hulFNy antibodies. Bispecific antibodies are antibodies that have binding
Wapewmifioiies for at least two different antigens. In the present €83&BINgs 001514

the binding specificities is for IFNy. The second binding target is any other

antigen, and advantageously is a cell-surface protein or receptor or

receptor subunit. 30Methods for making bispecific antibodies are known in

the art. Traditionally, the recombinant production of bispecific antibodies is

based on the co-expression of two inununoglobulin

heavy-chain/light-chain pairs, where the two heavy chains have different

23 ﬂ%ﬂ\%@@@l H PG HRRQ0/AQ P I tspesficitiaspviisgimn aask one of
Cuello, Nature, 305:537-539 (1983)). Becauseég{ the random a%gortment

whigh PiBIAGE BEhARRERH RS RFHIC TR e 8 RUBHIBM AL LS HAS)™
of 4N REMEGE G POteRtiabrhsitaidesmiifieenitntibatywhislebildsioof wilishing
only one has, the correct bispecific structure, rificafi r
o BRSPS S Jhe o teshan ) bp seres
or BineileptprotedgfeFar®) Bs@lo%&%RW@Xéb@ﬁB@U;ﬁ%ﬂ%%@éﬁ@cmi%y (CD16)

50 ngcg?foaﬁdcéﬁ‘lﬂiﬁ?ﬁ@@ﬁ@&@éﬁﬁnsﬁlﬁ%@ﬂ 04@%%@5&@@&&&1& antigen.
Antibody variable domains with the desired b_mdmgﬁ;g)ecﬂgltl

€ S
Bispssifisoayibedigerreshbhsintp i drech s et sl it G &%&%}}ﬁﬁ‘l’ms 2
parGionBiaRiigen anse quEnakss dsfusiomiifeprefetatyyris witteanmm which

. immunoglobulin heavy-chain constant domain iSi t
bingsd QR RE R g ey oIS i i P RURIE R R 0R2C
TEfdaviurtiznooresifintredioty (€ teres hinhithy nreteiepésacdeyihse herein

and@hEh 3R Rinding RERS{MEIN at least one of the fusions. DNAs encoding
the irnmunoglobulin heavy-chain fusions and, if des'rgld the

immbiRisEReBEIAANG AR eSS areaie It AG Wops & LRIRSLLIBY Ve ors,
HefnétarfudSearroafeciedeintpaaLitile tosianiaism FoibhdidseSdebails

f generating bispecific antibodies : S I -
o RSl PSSR AIATA UL B

cellbi Galnteas¥nbbaTnARD OBy frotetnatinfdiacifeinp el Q BHPBO0; WO
92@659@9@@@%%%&@@&%&@&@@ ehecte MBI PprEREadR @iro using

heterodimers which are recovered from recombinant.cell culture. The.
oy OrEH R BHEEL SRS 30 T8 e DR WPt ST S
ag@itibpaycsansieninamnmaitxils thistnethsdaadwinpedssifidd aremegsideaction
S e St e A O e

Wit fénrggr side chains e.g.tyr85|ne or tryptophan). Compensatory
imigothivdat ohddentivhtonaieatabuivanddgie aadghostiscisitkdPrssadialsdn U-S-

Pa%ttﬂ%.igggf@g@pf the second antibody molecule by replacing large amino
acid side chains with smaller ones (e.?r{? alanitne or 25.thregnir;1 .O'Iéhis
provitss Ay RIECR AR AP TG I SAEIR Y BV S I RE hEtE focTimer Over

cofffierdmwarigdierid fpreduets suctas tomodimepsnaticdBispeigifigoxin of
antibodies can be prepared asfrill | nrigadies Qr antinedy agmens; ¢,

bafé‘?ﬂ?@%éﬁgé’ &%B%éé’ﬁi%lﬁ%?%é‘c%‘é{’sg’. Te nel%ues fo?%’enerating bilspecific ¥

a radidoodliegfedm antibody fragments have been described in the literature.

For exampleRigRasiic aatibanios.3Rean B RITRRESMENG DRI
linkage. Brennan et al., Science 229:81 §T985ﬁtfescribe a %rgcec}i:LArel in (from
diphfesdan TR b EUIRS ATEVS SIEBITRE S IMERGER [ B RV E DY

Ps&ﬂﬁfh@ﬁ&% abtheseiagieRniScanmebitic@dcim therprésecs didineadithichrcin,

Al%grrﬁgé%lr%% gg%g}}lsz,%ianthin proteins, Phytolaca americana proteins (PAPI, 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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WO 2006/109191PCT/IB2006/001514 sodium arsenite to stabilize vicinal
dithiols and prevent intermolecular disulfide formation. The Fab' fragments
WQeetsraigare then converted to thionitrobenzoate (TNB) derRETAB2000H@1514

of the Fab'-"TNB derivatives is then reconverted to the Fab'-thiol by
reduction with mercaptoethylamine and is mixed with an equimolar
amount of the other Fab'-TNB 5derivative to form the bispecific antibody.
The bispecific antibodies produced can be used as agents for the
selective immobilization of enzymes. Additionally, Fab' fragments can be
directly recovered from E. coli and chemically coupled to form bispecific

rad@ibiigidies:Shalaby eidlhd plxc e ds Llfodd iR d 18RI descHbe s
ized bispecific antibody F(ab’)2 molecule. Each

. produetionsaf afullyum

lmﬁ ab' }ag%enltf]\}mos@gé’ﬂ?rat%ﬁl secreted from E. coli and subjected to
direten) hernictiheouglogdyinndttotbokic apthedspedificmgtibagienl be

ol ifi ihe ble to bind to.cells overexpressing.

o I A e e B R BT cnece

(SEREVifyraroHirens /totbifeiioni deyivas tayaifisnidapstersifsacistsinethyl

adiifgRie LRI deshniquen iy making-ang isplating hisergilc antibady

lugaar %n&s )?:l%e(_:ﬂ%/,h%?m recombinant cell culture have also been =

BEEETREN) PP 84N SR pRup LA At Bisdisazidahemrosh Proersdiaminghg

bisdirziomipireisatitesi@lh es bls;(@-dinmoninoibdd8(5)dthiéntihHn(d92). The

sleueing zi ides. romihe.Fos.and Jun profeins were linked to.the

O e B oA eront AhEATCL kot LPASHE NS SRR Cuco

as horAttifers vdirdteb vemaek dFat erentre risgidmuefotnkinorobeersmand as

dedhetedenovigized: 0. famibe aatibosty (neieyodimsss. Ehigmethod can also
b %rodu tion %‘J\htibody,homodimers. The "diabody"

1-1 ()%J}l]il(giclziza?gtf rthel - icaaci :

Qe BB Ge A b d By BRIy S L RMIBS RIS AN M4 RJBA) is an
ex@apb4y 4hekhg y 1968 e payitiedodmaltarcatbrelme chamsbvdgr (vaking
woispegihigantibody fragments. The fragments comprise a heavy-chain

variable Jomain (VH) connected to a 25light-chain variable domain (VL)

by aliiRePivitiAYY Bdlshdhererandlvesammits Betrdereeramiaiy otwnssibizon
moibgesanebebaiplaiasardingidtheMidand Midomains rtarefragmaatass.
(Seforoggxté)n eir,\,@g)g.thethpglemgn ry %L and VIl domains of another

frdGmant Aierety A6Hming B8 An BB IeRY I AT asraad drugymeipey.
J. Mhdkitsg biddbdifid-emtth dofedsadiamptPinsddeust ak singbo)ctirivdbie (SnWnts
Ofg}gag%ﬂgqﬁc%&g@g%%qggggef@rg&egmber et 30al., J. Immunol. 152:5368

(1994).  Antibodies with more than two valencies are contemplated.

For EQurHpResfrsoEutichsA tcimeshericalr snioarthat Wilithindithewo molecules
so loagusak by @Qﬁé-.omw/&%ﬂm&gﬁmqggwhis linkage
canl%(&rlp l?anb'c e%%g'a ?nntl odies can bind to two different epitopes, at least
““one ot which ‘originates ih e Bro FiArsngR oSt bvlingsH iR MatRgy
inteypplatitrantigeimetaimdihgrimhenupbglobuliln pleftie Chindisgdembinadr,
contiih AL YRR 2 UOBRIDAMARYIR O B SHIOIR SHANAR Bide

T-cell receptor molecule (e.g. CD2, IFNy, C , Or §9§1 or ke recep ors
chafiy Y Hhey RGO BOE ISR adbedgieeyrpcE FNYRRR At HeyiRN polyvalent
linKfa@Pd@hts are useful in coupling protein molecules, such as the antibodies of the 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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so as to focus cellular defense mechanisms to the cell expressing the
particular antigen. Bispecific antibodies can also be used to direct
W@etoteigidgents to cells which express a particular antigen. THEEE2006/001514

antibodies possess an antigen-binding aim and an arm which binds a
cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA,

DOTA, or 10 TETA. Another bispecific antibody of interest binds the

protein antigen described herein and further binds tissue factor (TF).
Heteroconjugate antibodies are also within the scope of the present
invention. Heteroconjugate antibodies are composed of two covalently

sy ko e g P e
, s to unwante cells (U.S. t No. ...
(Set 9B SR HERI G E O MR {00 ST fgrivine vse o
M@Z(mﬁﬁgémﬁmm@mhﬁmmmm&m&tmm Seantitooliss Barripo.
red in.vitro usin own methaods.in ' ' i .
5o e R R AR e GRS Doy
by can biaoolighpated: liskg. 2 didenintly oxelsand dee feriude i) Bkl ghyl-3-

-Hiosierhend, Sxannenahsuabiereagrris fosthismurpose include 20
irinothiolate and methyl-4-mercaptobutyrimidate and those |scI08 d, fox
SIS LT ENGE s PISBUL PO OB RGH A B G o Co
CailMMNYBLGHNUYSIEPAOmIPHiGiNgG A+ 2H{Dosyi ddditiatetpinaacyitbibiésanoate
.agent such as in(e.g., i ' i
(Pl?ﬁ%egrzéheﬁa o %%%Q%ﬁ%iﬁ%ﬁ%&%%ﬁﬁo )S,{%)ékglgég%?c ?\I—%_
pyisyidghig)erophaamificdduransate fPiercERbymsir I} dahde-fokinaddnysulio-
NHEemaR Iagekhaksatberuseddnelde diphtheris R riaiicarakiEidg
active fragments of diphtheria toxin, exotoxin A chain éfro Pseud%m(on%?
aerubfifdaksriidsacabe éﬁﬂvﬁwtﬂl’c‘ffﬁm’,oﬁ?&ﬁe%&ﬁ% T
1eaeg%ggili%szﬁargiﬁepmmiaﬁfﬁ{agmysmmmdppmm.mmmm@ﬁﬁ{s
+PAPE, and 30 PAP-S [ Jmi
o B ORI R S P o

Nifhestenvpoiningroinyeinerestrolyilo tharsnEs NEY &aists- Sy the Tnker

sMl?gd‘ét%%g%%B&é@_éh%%ﬁﬁ@é%&é@éﬁtyfga%mﬁpuﬂ@sa@}rﬂ)@valﬂaﬁiglfar #1181 increased
ro I radioconjugated antibodies. Exam [ de 212Bi, 1311,
o SR SBHES EGEHLEb AR AT SoResats i

disal€de adEags iR gleavedistyiobbifisniiignal lpsoteijugstesingdie e Skl asin
parl\tli_csu é:r‘f'é‘efﬂ" en eilﬁgé_ {gé %yz{ll)glﬂ}(?j I(Slf" ellgb%(ﬁﬁil{aggg%plings. Carbodimide couplings (such
as EDC) when used in conjunction with sulfo-NHS, forms esters that are more resistant to
hydrolysis than the carbodimide coupling reaction alone.

The term "isolated polynucleotide" as used herein shall mean a polynucleotide of
genomic, cDNA, or synthetic origin or some combination thereof, which by virtue of its
origin the "isolated polynucleotide” (1) is not associated with all or a portion of a
polynucleotide in which the "isolated polynucleotide" is found in nature, (2) is operably
linked to a polynucleotide which it is not linked to in nature, or (3) does not occur in nature
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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5(SPDP), iminothiolane (IT), bifunctional derivatives of imidoesters (such
as dimethyl adipimidate HCL), active esters (such as disuccinimidyl
Wb/ xel9aldehydes (such as glutareldehyde), bis-azido conrgauikdg06/001514
(such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives
(such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such
as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such
10as 1,5-difluoro-2,4-dinitrobenzene). For example, a ricin immunotoxin
can be prepared as described in Vitetta et al., Science 238: 1098 (1987).
Carbon-14-labeled 1-isothiocyanatobenzyl-3-methyldiethylene
triaminepenaaRsisRRIt MXBIRMisan fempian celatingtagensdon,
conjugation of radionucleotide to the antijhody. (See W0t9)4/3fr1026 s and
fragiePin 98 BRNEH A PO RRH RS S it ret B RAh SRS g8 Vanety of
anaRRSSIRiepRnigticseaolpppodpietito thefesudiaypertidesieswotdaptierith the
.__maqlecules of the invention. (See, for . ' INes’:
v EERTIORHS ARETIBEgY el o i T Y eg b
FigloewiB, B Red)ad a4l endifsdsmmiaiishs fhain 980)unRg ARt BRIREIRS of
rep:b‘@@ﬁlé&‘ﬁ; Reareorplehhereindyelerenre) .28csayplibrdslactemgaished
y any chemical reaction that will bind the two molecules sot&o%galtaq%
conglFnBHNF SARHETRAKT %ﬁﬁb?&éﬁmﬁgﬂg}%ﬂ&{wg §§?§i 6. s
imriakagietsan ineclueaes) smh abeapicalighe chanismsyfoglvistimowbovidernd vice
binding, pfinity binding interealation, coordinate binding and
Ver%adr%sp exation The preterred binding is, however, covalent binding.
Coviteriehinttiniyrireliravaest anepis harrie oz spritidsatior P Bieebdstiry S e
faclANAINS;RLRYIRE IHER RPHAHEE A dianpldHsIng-piaect RsyMeBytide
bivalent or polyvalent linking age_nti are useful nﬁtlzqcu |I%% Pr?atl?lnfmm .
sequfesCHTRiS’s SIfITH 40 AR ARABINICECOT S SPaseH RUERRISh, T ehar
souRelacaseRad exan his, ieresdntaiieaby plingied dntsaam el dperatory or
el anic compounds such as thioesters, carbodiimides, succinirnide esters,
© aﬁsdq'cyana?es, 5Iu%arzﬁl€§hyde, diazobenzenes and hexarnethylene
dianfihetHienpsubly kst rapiberteinoBasdRatiiove SrgaRraRsase
deASSE 05 Q1RlRG M PsKneME e arkdia iather: isaxemplanenf the
more common coupling agents. (See Killen and I_llndts?ts{%rlnshggur. Img}%n.
conyized-soguanse Aepeiaiiyyinksl S0 SPAE RHITRGT G IER ReviaWs 85 T85%16
exifk83) antle \WALR006/EAAT ARETABRADE/OO T ohy Gretpatblalv igcieneentrol
238:1098 (1987). Preferred linkers are described in the literature. (See, for
5¢ u)?élﬁ?&e, Ramakrishnan, S. et al., Cancer Res. 44:201-208 (1984)
desdFiisiterndetvBSIRcT Aehiid S5e &N - IRIERYLGet s sadrenoes

wiSSien: mees@lsPid e tRRtertbiRion 830 pfdstippilingniseglences to which
halogenated acetyl hydr zié{ﬁ derivative coug(lﬁF&t% an glpﬁﬂlkl)oglg % e\ggg(t

theyratp ]&@S‘ﬁeghﬁ@aﬁ?fﬁéﬁf.a P ?8&%?’(}%%?3?? 'finkerSiRciude: ()

orddntinyih Fokrdimetihndaminrepydeaiizodiniidiadydy ocproriderifipsomal

. MgT. 4- e o . )
, J tion termination sequence in eukaryotes, generally, such control
blnS.Sduné ﬂf%ﬁf&iﬂ&%?éﬁ?%%b% p‘ha—meth%balPha—(2-Prr3|[dybd|gthlo -tofuene

seqPiarce iGHedn POMOCHIS 1BBBTREPTF YL AFTcs. [he term "control
seée%e(%avr@}ﬂ@ﬂa@ BrapigramidelAexanoate dRirieaE heoe GRscatis
21651G); (iv) Sulfo-LC-SPDP (sulfosuc inimi?@ﬁG EA% 1%0 vone hose
esyHiaY IR RO TSR ARARIIS HR ARG S0 (AR LS IR A LA BTN BE &
préddyissidiatinSolN-fyraxaniyse feaderceininnides dibfedGipertneCoqueess. The
ter#g ﬂg&%ﬁﬁ@&%ﬂ?‘%‘g rte el;erCEb 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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The linkers described above contain components that have different
attributes, thus leading to conjugates with differing physio-chemical
WpeopEttiewi1For example, sulfo-NHS esters of alkyl carboxylatB€ BFB2G96/¢01514
stable than sulfo-NHS esters of aromatic carboxylates. 15NHS-ester
containing linkers are less soluble than sulfo-NHS esters. Further, the
linker SMPT contains a sterically hindered disulfide bond, and can form
conjugates with increased stability. Disulfide linkages, are in general, less
stable than other linkages because the disulfide linkage is cleaved in vitro,
resulting in less conjugate available. Sulfo-NHS, in particular, can

enhangadhe &i@bﬂﬁé’l&i‘tﬁ@ﬁ*@@éﬂ@@l@@lﬁ%ﬁ'iﬁ‘&ﬁdéé%%%‘ﬂﬁ%cﬁ&ﬁ@]@ﬂ&

ch 20 as F hen used jn conjunction with sulfo-NHS, forms esters
e e R A By S R G A L currine
olipeautieptdiohiekages Thdidenmlsidased-pafyphucicotites abisseenbargin shall
' ic, sDNA, or synthetic origin or.som )
o0 PRSE SIS ALAanle £ R L U o

lengtwdenastiseefepls hdtdsdbclatddwith181 B, angértiofiddiaaes in length.
o@amiwml@soﬂe@maw@thgte@&aﬁe&az%%p@&fmgtmﬂ?gﬁ% HRNRHIES
|

&2% is o%%rablé/ I('é)n ed to a polynucleotide which it is not linked to in nature,
may Do B SHEP AL GrSn At b sopeiFus higr R Asagisanpiant. Olspaygleptides
of theotatadiproteinittefeersd dodndseinembanme qigtedn of CDNA,

recopbinant. tic origin. or some ¢ ination thereof, which

by virtue g}fﬂ itg%?(@ Sﬁ%ﬁé{%grt}glguﬁ%ggg lé)%sri\fg fon. , tﬂ&éf solate u%?(s)tein" (2)
deqgyihonueisetidetanirirateionsifssndhio trmiiao@iisd fedeofidtiorfrmdits

hedPIMENRIEAMEISOISEW RN JIBRObMAtRRREARIRS é&lps SXRiRS SR ba
Ce“ i ure, 28 WO

; om a difé%éir];?téspeqjes or (4) does not occur in na 28\
0GOS 16T HE THRESE06T00 ST 4 THE R T gt/ pliptrnslaetides Hivkepsrsuch
as plspherndricaterphisreferdithivatiy elprpteirostiag oaes ishapanaligs-abae,

| ati tein fragments, and analogs are
f‘%‘ﬁ‘e’/‘c‘?ﬁi*%‘iﬁfhﬁf%%e%%%%%%%%ﬁ%.Bé‘%%ﬁfg Do I cteeaice
a

bretiAldMRaN Dt firse th 0B HARMeSog etrdid inwm oo Bodinl 06:6077

(198 |eeiesreprasgnieddor & Figunes 1Bs2B73Band 413 angthe Bien
represented by Figures ID, 2D, 3D

' ini buli lecul ,
o R R ey eBabopen o 710
(F.Wsj@.t@m@a\h}xﬁmmmmmgﬁmmgmtewmmmigmmag'snPatent
NolBTHNYoBHIN M HesmSH %ﬁ&i&?&%@i‘é&%@ﬁ? %@%ﬁlob““”

.molecules, and vice versa, as well as fragments and a ereof
oligaiprle it candngrudy ebefrgeastioseif Resiesd-as applied to an object

refemeae%ne'fmdlﬁaaﬁ:ﬁm@_é QE’C%%J%;]HQéE%&E?tJ_:@tWEd a

fi olynucleotide sequence that is present in an grganism

S 08 i S S ACEIAIEd HeraP SOBTee i Rene ot onese
with e iotendien interitichalybnibetifiedisjenanidsthadabodatobridigitienise
walf BRI GERYHIRGADTRRIEITL ARSIAOUF e Ao sed Nereln refers

to_positions of components so described are In a relations |5 PEIMIRMg
nucleisAcidsr HEHd simeresy rraditions srarhsared tomisveaglective idpisiagipn
coﬂ&ﬁlﬂf@ﬁ"a@k@(ﬁ@ﬁ'iﬁglfé%ﬂﬁ{ws@gﬂﬁtﬁ@éﬂms%@éﬂ?}’tﬁ@%@mg%Q%h%nce

hongc:)) r?gg) iar‘gg/esé%qcﬁg ]q(c):Fylil?lC g&%ﬁ},’s‘? Cci)lyg%%gcr:lggt?gei:g,oarrllsd cf:'roargnnggg!cg lgf \tll\iief?ntve?ltion
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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sequences. 20The term "control sequence" as used herein refers to

polynucleotide sequences which are necessary to effect the expression
W@reeieeEdsing of coding sequences to which they are ligate@#CTH82986/11 514

of such control sequences differs depending upon the host organism in

prokaryotes, such control sequences generally include promoter,

ribosomal binding site, and transcription termination sequence in

eukaryotes, generally, such control 25 sequences include promoters and

transcription termination sequence. The term "control sequences” is

intended to include, at a minimum, all components whose presence is

sc QRIRBIBIQY BXRREFIAD AN RHAGERSINYANTCALAIS G ANGlide adEiioN@Ls are

g(om onents v.v(!;ose presence is advantageou.s, for example, leader _
PSR s RS DO R B n AT H §i5r ATl 3 Bléoiiprgtein
seqadecradoiophbieiptidiea seaqes|lyeriesd harondoh ofigleatides ohrb30laast kagth)
i ' i leatides or deoxynucleotides or a modified
T O R Rl A RS
> @reipriadrdeiiaion DNR) Wis B508¢E091 SIRCN NBR0D6/000EH data Taix and

a depeRiiBpBLclgatidndereredonbaraindnciidasnatral, aeeeing .aA0d
madified nucleotides linked tagether by natur lIlgy occuning, and
(5]

S“Hé‘s?f!ﬁa?aréﬁ}-&%&}frﬂwiaiao%%%ahﬁ@lﬁm&@ab ShgOrRdted L2y and
Supplymnenci @atidieissuliseicgameardlly dhnprisiaquanengihpaft2 0Rbases afore

igonucleotid 10t0 60 b in.5l .and.
T A S e

optmgbnuétaetidessiee JSUEHY sirgrenstrihesdme Qrrispordbied inltrdgiein to

meliganuciestidersiay LG HaUbIe RirANdeshs e, {0fddaadn the: sansiyuction
of a %en mrta t. Olijgonucleo,tldes of the invention are either sense or
¢ BiigsHL0a

SVaHHe ?%f (AL P EFSIRP BRLGIRI HERIBfGeer that a
polafeptild teqheneinsintinded bl debratitb polygiaatidesqarddibonueigatidtisction,
The term " ifi cleqtides” red to.herein includes nucleotides .
D L Mg SRS i
homigapiticie i e aipREve T efelvsaco vk Retirits OligonFietdbtidesion, the

nuﬂlﬁkﬁg@;]&éu&’ff:@ismgr:m@%ﬂﬁ@é@s tﬁm&%@ﬁ M%%@ TATAC" and i
sphoroselerloate, phosphorodiselenoate, phosphoroanilothioate,
Co%ﬁﬁéﬁeonrgﬂlilgc?a’i%ﬁ%beﬁl&% eIt [anhd the like See e.g., 15LaPlanche

et alThudllAoigsties. 2141868 1o(A886)r Biescqtialcd rdtiofishipb&doeesn two or
mo']&Q ? K%lé%ﬁﬁe“ 27[ §1t1%'11ﬂ3 %@h g(\-!gl?én&%!d'%e%?gﬁ%%a?é%%%%él,g%ghi}ngl%go%t%flindow",

. An iO ancer Drug Design 6:539 (1991); Zon e igonucleotides an
SeApEeyIHERI KX PregifealRap pfsatienep BTty 7 tsuksrsiRalEdendxtord

"relebpves sy RHeSSis @ xlerife B Beanek £ 130 IY SHRGsatR e SRt eBhNRison a

ref5’151 510; Uhlmaan and P%yé) an Chemical Reviews 90:543 (1990). An

B OSSR oS PRI O R B R RGOSR P aR G &8 A PREmenheT 2
fuli'slethg_d_tiv@lymyb g’dize'éqeéacﬁe:ghtmhe!aeéaqmaaﬁdﬁngeﬁeﬁabdwapﬁbe a complete
cD%H@SF@eq{éystﬂgnc@.o%@Héijﬁﬂii'qeféfe‘i?[&'&%%‘é%%:ﬂ%ﬁg?ssaF‘f%Qs{r?@ Menis ieres

in accordance with the invention selectively hybridize to nucleic aci

amineifads i saethy Bransatiy riderriddsderieias as Siaaineianidizm length, and
oftRRY Reiahle mIestS: of d6taaiable PNHING 4th NQARREGH Dolynucleotides or

amino acid sequences may each (1) comprise a sequence (i.e., a portion 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
31
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25 nucleic acids. High stringency conditions can be used to achieve
selective hybridization conditions as known in the art and discussed
woeeesro@enerally, the nucleic acid sequence homology betw@®sITiB2006/001514

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 30 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

wiS@SMERERSARAIANS R IPIMASIBLMANRIERNE BARSHN @@%%@m%ﬁ%‘émide

30 sequences being matched) are allowed in maximizing matching ga
P"?%h"é%%gf it 8%@%@%%?&@&%&162@& SSHERARH GBI prdfeiidignce may
be Adtepaatilely arfdrpraferainlycdwoapicisin Secutnoas taslpalipeatisemino acid
seqEAUEGER AR RMINEN ALaLERRLED AN acids et are,

_homologous, as this term s Used he ein, ﬂoﬁmey ve ana |gnme1?1 score
wigdoly YRS sddiienariedgtionedabigituiicies) ansiti e pregeany)ALION
pelodtit S50 l&lﬁ&ﬁb%@tmﬁéq&@féﬁ& SRRARBUMih RE QB@%ﬁ{px%%eadditions or
d 1Dag/h&ftf,rM.O., |£ Atlas of Protein Sequence and Structure, pp. 101-110

SR BIiE 5 PB O AT IBIGPh hIBE TR SIS0 i) 7 i gorpo alrgquences for

ali Suiypernmpt Asto thisdoelumge bppoddited be fedBaN@ACREOIPATEM of Smith

r ly. s if.their amino acids are.greater
o A T ATy e B e g
Nepifsanamrrhd woseh M Biohdt b3S 1958) hetbirstarchdanstivlesity method of

PetobynieleabidenIaauenae Bhemnelogrys(hes:sidenysgy, ot aHititized

. elvolutlonarlly lated) to.all or a portion of a reference polynucleotide

i S SaRASTS S P REBt S AL ERLET 1IARGAaPtS A AfSHdngehe

Wipsiypefide sefiodinces Radontr Rdistinction(thadarnTmamplemientasy 3Gcisnce
U el t I lentary seguenc isr ShngI ous

D e Sl T S T Sy e

therhestligpasaE s giseHbae airaichast Raspertiers wof hawfdeencwesdrience

compATsBEWRINGS SamRIEMSRY4AAd aleinEesSefiuance "GTATA".
Theltg‘lel(%wing terms alrgsuseq to descfribe the sequence relationships

betwesn two orHare PErAN IREtd 8t SriiRe g otia onardneidrence
SeQﬁeufwem;eT_déutiw_mhaeison amincl@mﬁg_ié_ll?ﬂeam]anizh M&Bﬁi@ﬁé-ﬁp&&ﬁﬂtﬁ@@j@j over
the SORHEREE ARRALY, %ﬂgtéﬁﬂb%@aé%% Y uncd SIS Q%ssc%%‘{&ﬂ%?% > &
defined sequence used as a basis for a sec?ugance comparison a reference
CoraRRRe e Rl Bt neligneb iy eYsdep mirdo o exanmisoradeiermining
the SRGBEN PR flvhd anFhERINAJSHEIRN B IRERAN ERAe LY ?eng'nz@, §eAUR)¢For 1) or
| or may c rise a complete cDNA or gene sequence. Generall

istin m en y a
residle O s bl SRaUERGS o P e mvor e ol B s et o a g the
nul‘réngﬂﬁrﬁzécﬂm@r}ﬂ}ﬁi&bm@ttﬁdtnt&huﬁﬂa&ﬁp@sﬂi@ﬂnﬁlaﬁéd&ﬂmmﬁﬁwﬁﬂdw
(i.egw;lmgé&%alﬁamﬁgg 4 %mu%%%%}{% I, Se%?éﬁts%vegof sequence

) pQIynucIeotide§ or amino acid sequences may e
idenfiyy e ires, "aupurmbnl stamihe oimprethprsiprisoieiosid cherastatist aefid

pol$eailent®) dhahissiadatpriwssmeive: MAlsriless &gl talimaawiturther
comprise a se ce that is divergent between the two polynucleotides or

uen v
S e s AR s otk e SBIGH HRRT0 to
95 pavledulegienectidoitailyrperfosmely bylesrysasing:segyeneesdhthe wo
S " ison window'".to identify and.co re local.
e B O AR, i T RSt
ampo 614 DeAHS Trearnts oGt B minderd ofit wast2éd havelentidddfs l@aamino

aci®QaRibalsRament pbrklnast éﬁsﬁt}l@ﬂ&‘ %quﬁgﬁam&%ﬁ&ﬁlg the

amino acids wherein a polynucleotide sequence or amino aci uence

fefeﬁ?&ﬁ%%%‘&ﬁ?ﬁ&?é{aet%e&“Féf&%{ﬁt%l SaguBRdofeletians pr ieiiong it total 20
nucleotides or 6 amino acid sequend2s and wherein the portion of the
polynucleotide sequence in the comparison
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5window may comprise additions, deletions, substitutions, and the like
(i.e., gaps) of 20 percent or less as compared to the reference sequence
w@whliehdatls not comprise additions or deletions) for optimal &gFBeedf01514
the two sequences. Optimal alignment of sequences for aligning a
comparison window may be conducted by the local homology algorithm of
Smith and Waterman Adv. Appl. Math. 2:482 (1981), by the homology
alignment algorithm of 10 Needleman and Wunsch J. Mol. Biol. 48:443
(1970), by the search for similarity method of Pearson and Lipman Proc.
Natl, Acad. Sci. (U.S.A.) 85:2444 (1988), by computerized

peiﬂéﬁt&lﬁ%@_i%r@_fe&@ﬁ@@s@ﬁﬂ@ﬁwB@%K@@‘Eorﬁﬁ§%l%l%§Te‘h@ﬁ%mnce
TFASTA nghe isconsin Genetics Software Package Release 7.0,

SCQPSBRRINE AP SLPlR%s Fee@ehce Dr., Madison, Wis.), Geneworks,
or MASVmﬁmbmjﬁtvﬂam;egtyl«ag&ﬁﬁendﬂ;aﬂﬂﬁp%iﬂﬁhﬂﬂﬁdﬂﬁ&@%tons follow

coRSELE SN LN DA RSI eI ss AL IOT O RS D
comparison window genera@,d y the various me ods 18 selected ‘The

Gresprhdsediianictierontitps.henieslahdMars. fo¥A bel Ststideiwmemifrgaddd amino
acRRAEMRESS &S IRRELA Ema %MW&%%@%@H&J%Q@%u%ﬁ as o-, ol

. residue-by-residue basis) over the comparison window. The term
disybstituisthepaing geidedic »déﬁtﬁm%%%armé@wlz@)%@ﬁp%ﬁmgeuw@nal amino
acidptitagysalignadseaensasayestbelyinines of erppatstnvaRIeMiniRGples

fthe numt%er olfgpo.sitiona at h'ch4the identical nucleic acid base (e.g., A, T,

o GO PR AR NS B T SR te & T RIS HE M5 P N-
trimeabgligshpo sitivnsegiliding rehasphbsspbmatebad REBIEIThM tadatshine,

nu r of.positions in the. comparison window (i.e,, the window size), and
i o FBUEH DS 8 T NP gL IS o s and
imBideidt t@egr e tarmysuﬁht@)r?ﬂalt}ﬁb@nﬁyﬁéﬂﬁa sethtiereirdaeigsia lefthand
dir‘é@@éﬁ‘%?ﬁ@Hgﬂ%%%%%@%ﬁ%gﬁ&l?a‘ﬁ&"f’lﬁ'@'th?l%{xqcrsﬁ%{: %%eﬁ ﬁ\{g %2';1[ ngth— minal

_polynucleotide or amino acid comprises a sequence that has at lea
dirpelfeRritsaRiARes iEhHyndverarags et (O8¥TPTe 95 percent sequence
idengifihimoyeudpiabycatieastBneaRaiTRALeRa] HeniK-asampared

0 a reference sequence qyer a comparison window. of at least 18
PolHRRASIREE CEBHRHIS et PO T PE UERHY oI RAIBINSE at least
polawu B elids sotichn(8s 16refinind tacikihp ositionsowhEreidithai pestehtageaddition

) ity d I ' reference sequence.to
O e W iy e S a8 S RS
theodjey toenbhp e/ ienor oowsies pebe R rukvdiithaiefiefes' end of the
RN Gense OMeERa 60 PRI spAVINGeNGehOR TEfQ[RIRe REUHBRESHIBNRE
s Sybset o g;aatlé%%%sggéjenc < rAS Y edl h?}:ei_n the twenty conventional
it 8 e SRR A NS AW e s i 6 (5558 o5thg RNA
Wammﬂmmienédixymﬁésimémadmmpﬁs. Golub and D.R. 5Greta, Eds.,
S'n%@5@%@‘%@%&?&%@!@9%Mﬁ%béﬂa%%ﬁ?)méi{{j{?o%ééé’ﬁ‘set%%it(?w%' g%ﬁde

amino acids) of the twenty conventional amino acids, unnatural ami

seqyERFE SR eRmalyst isagt asahan Motk rIeg R AR i RES &I, vaiotic
defagitlg@patadiney; sEe VRGN BN Soatifs e @ls R IARIGeast 90

r%glrl?ggrlll%nts fgr rﬁ;g}lyﬁ)eoptide% thhhe 1’plresegé invention. Examples of
et RConventionar aminG ActIS HRRIE" G35 drd&yprotisrauence identity, and most
profeyatyefsitPrate st eddeNeelifetriinethyllysine, a -N-acetyllysine,
O-PhgsResEriRGia asabiRaURes NAUTMmationing 3 Ielyiisidng,
'5-%(oxylysme, cs-N-methylarginine, and other similar ARIN0 acids an
acifhsihstHERERe.g., 4- hydroxyproline). In the polypeptide notation used
heraiiantbe eibanthdirertiands s RIS 18 iHainal ANSEIAR:AND MSsidues

; rj[ghtha d directjon is the carboxy-terminal direction, in accordance with

aNIe SRR EPAITS: CHMVERTEYS FEESHRIRFRIRN SSWls brrnmaiphrtingide,

chatine iefilyaind, elhohiot svtite; lstréineledd isoleucine; a group of amino acids having
33
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polynucleotide sequences is the 5' end the lefthand direction of

double-stranded polynticleotide sequences is referred to as the 5'
Walreiita19lhe direction of 5' to 3' addition of nascent RNA traP€&rIpois/001514

referred to as the transcription direction sequence regions on the DNA

strand having the same sequence as the RNA and which are 5' to the 5'

end of the 20 RNA transcript are referred to as "upstream sequences”,

sequence regions on the DNA strand having the same sequence as the

RNA and which are 3' to the 3' end of the RNA transcript are referred to as

"downstream sequences". As applied to polypeptides, the term

alipheRS I YIS RS S EHRALIMARERIAS SSRGS D SB ARIMAN mide-
aligned, such as by the programs GAP or BESTFIT using 25default gap

, Suc b ) . :
R RYRES ShaR 4t ‘r{% 108 AP LRI CeTFuR R A pHatacith Ay P ytic
sideetcemnt isphueyickitentityosinos endrefetaiiiyratIgrsidF parceatigequansdasic
: ity,:and:mo r Jeast 99 percent sequence jdentity.
R e e e TR
conipeeAide ditittifsiizingecbmstroaiive Brafpwedcionseystitstioneefidso
sxﬁ@ﬁﬂﬂtﬁf@ﬂ%@;@?ﬁ? iu&‘iﬁﬁg-fﬁﬁ_jgiéQ&lﬂﬁ%mg, ﬁﬁ&qﬁﬁﬁiﬁﬁé}m&&%ﬁé—%@ﬂﬁle,
1 aﬁroup of amino, acids haw?r.;gj aliphatic side chains is glycine, alanine,
R0 B G ifa TR e ! BRFBERCE MBS cids having WO
20064 0B EROTEHBR 0030 HA0al phaticryasaxid sidacabailos AstaRiRs or
imAREJRRARINE LR AIRY argfcégmglo Afifshaving amide contal er%ge?ége%t
. chains is asparagine and ¢ gtarﬁlne; a grouﬁ ot amino acids ha Ing
lnvéfﬁiﬁaﬂi%%’&éﬁ hihfsvigHatona larfirrearajro sivid samet togptopiiain, a lgraits Wit
mARgeABUs PRI B PASIL Sideschansin Y slakAg g, andhistigdipe; and
a rogg qaf amino. C|dls|arhavm%sulfur- 5conta|n|r§q3|de chains is cysteine
OO TS BB P BT A SE EBR GBS RIAD AR B asRlr Gretipere
thqaghmhegbgciwiﬂm&aniﬂg thﬁhwatﬁdﬂnmtmwﬁaW’ﬁinﬁcﬁrgB&i Biins.
Geﬂ!ﬁﬂﬂﬁi gﬁé%ﬂ%ﬁ@é@iﬁ%@@g&%ﬁﬂg %%Pa%@gl%ef'a%%%gn Qﬁ'acidic%?nino acids
discussed herein, minor variations in‘the amino acid sequences of
areqTHRGIfe SBIRMANURO Gt AmRAsisIas hrgnso pteimipratstidinpeihigon-polar
anCaipassedlvethalpie IeiAORYRAERS, mﬂig,i Bﬁeﬁﬁ%lﬁ?ﬁ%aﬂ@{i%ﬁdé‘,

the amino acid seguence maintain at. least 75%, more pre_ferably at least
e R s st S el e
cydgnincanid thplawsmentsiare Fontemhpldtid..oonsesidtiveligplagrinents

iethosRhalta ithin a.fami amino, acids that are related.jn

aSptah eig:i side chai né?%{énﬁg%:%%ﬁ%%%a g?c% I%ir%{l% cg) é‘é}%}%g’éleg gl}lde%rg iy %Rﬁ'd%b ©
hydreghelisinadnercits dic udsirenirraey tsine helsariate leyememetiicRisasic
ph@lrylmmla@,q?arﬂflysy'p&)@@mmsmmdil@@ﬁﬁ%) mﬁlclspfaﬁﬁlﬁmmhﬁﬁigﬁc%
. nine, valine, leucine, isoJeucine, proline, phenylalanine, methionine,
i R AR e ik B e BRSISrS el dpeagingend
glugdomaminkichysteine melnenthisogifaemityr (indatihe yithadhiithaniioo
soRtidsdnelde,argini aragine r tamine, glutamate :
ISOhistidir’:g;, Iysiﬁe,, seﬁgﬁgfﬁgﬁd%%%%ﬁfﬁ@@%&%%?%ﬁ%ﬁ%" trli:al1r1foau<%1(%:| S
whigh Rra dbsiaiemati ciatilne Frigistieme iidbespronahieriossnest that an isolated

replacement of a leucine with an isoleucine or valine, an aspartate 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
34
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phenylalanine, proline, tryptophan, tyrosine and valine. Other families of
amino acids include (i) serine and threonine, which are the
WaQlphetioteydroxy family; (i) asparagine and glutamine, whichPEI®/iB2906/001514
amide containing family; (iii) alanine, valine, leucine and isoleucine, which
are the aliphatic family; and (iv) phenylalanine, tryptophan, and tyrosine,
25which are the aromatic family. For example, it is reasonable to expect
that an isolated replacement of a leucine with an isoleucine or valine, an
aspartate with a glutamate, a threonine with a senile, or a similar
replacement of an amino acid with a structurally related amino acid will not

md18d(8e3 FRRISY 1B48RI B e N ding 5 RFRRGTHaR A NG eRUIBRGRASGHIR- and
%s e_cgl%llgl, if gtlz_re lacement does not involve an amino acid within a
CURSERIBIRSY Sit

&AL R BPURABSMTAY A Reymdgrsred fitasHonat freteinay
Stipeptidecdfineticiby bentéte wnirted dyndSsaying the:specificiactidyoafithed/or
[ ivative. s are described in detail herein, Fragments
B B S TR iy
copafsaslisymeseon edivisrgrekiseihteHdeatilPrafenretinastifi or predicted protein
coRRIRMNGRRISRIRSHiFRBEENS Qh 82 O e AL RN BAIES: Hinction,
f%nctlona%%%gams.,Structural and functional domains can be identified by

MIBRIS AL RIEY AR eBtrgsea tbiodhiftio Hate er fuendinsasions stpare
are0oropriBiarie seqlSntadaishase s Frefemally (1t complitgrizaples
detrORALR %8&@8951@?&%%%%5%%@%%%%9 uence molifs or predicted,
protein contformation domains that occur’in offer proteins o Kndwi
coufprpaiienalulordintetised Magfowsstoctantitpdfoeiionse domatssithatdoldnce
witRi@aingsnthree-dimensional structure are known. Bowie et al. Science
253:&6%&1991 . Thus, the foregoing examples demonstrate that those of
skill TARHSE SRR ASD s ELieinehe RSB Y LI d Qrrerer ap srypHbility to
pratorticim élondutikatimeptibditysecd tiddetme Htaletwiatiapdfine) éiaforming
ins.| ith the. inventio Preferred.amino acid
P L L e T S hysis, 2
rhygiqaeiesiicd opiibirtorelgxrpstens eByushanpliegsindedinsiyfoifokmngrious
muleelT £esaxesid kaliembndingigtidies. apdh &k @@cﬂfa{c@r MRU N mple,
. ofher 151E1hysicocher3%tca\)or. functionaérgro erties of such analogs.
S oGS R RT3 AU P S RS R o Y OB A R A
subsatutaitg) cogube map deptite saqudiye ectonexspacs(pgitabinidtipeortion of
DI AEi ShibRitions-(Rreferabl.canashallve aMing acid,subsitutions)
may bé made in the naturally- occurring sequence (preferably in the

amingaeid SErpEion sraylid e stdreiantindly shangs e fe et vhamattaistitarof the

paie@iiagisnés (ONSENBIAMEPEhBIRING acidl sHARRI UL A SO Qthelix that occurs

in ubstan%ial% chan edthe sttr ctural ch%racteristics of th%farent seguence
e e R AR M P A ROt g ees the
pargoteagugnthe pPareniserirenceognidistpplyptpaddypemoirsendricainfy structures

ares&ég&tﬁﬂ%% EH%&Q%?%‘&%&&&% &Q&Lﬁgrqyr%?c%el)es%é%p li(e)lsl, %(d., W. H.

art-recognized polﬁ)eptl e secondary and tertiary structures’are
Fre&é?@r?agcpw Pi5teiNew StATk RS A i trdlestion torRintsinl S&Cresd RidPraEden
andV, o FiRe BaNan S AR WMNYOXOTK (1984 i@ dUEHRN e at.
N Pr%t}%q'féglﬁwl (C. Branden and J. Tooze, eds., Garland Publishing,
P .Y.'¢1991)); and Thornton et at. Nature 354:105 (1991). The
ternitpatypeipitipémigmeatinastlisedsbe teirireletsstioa polyRppteentiabs an
amfi AR AN RS el ARt apRRGIe I AL ASIehon, DL Uere NS
remaining amino acid 30sequence Is identical to the correspgnalng

seqysRmmdnImmting tetlin amyeseendinepssiioanietttethiertly forcsxdms sheyuform
decudel, mgmlﬁﬁu&&ﬁqtﬁnqaaﬁﬁwgwaiséllmgﬁlaﬁtlse@ﬁk%@af ol &%

ino Scids long, preferably at Jeast 14 amino acids long' more preferably
5, (gt or 10 amimo acids long, preferably at least 14 amino acids long' more preferably at
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WO 2006/109191PCT/IB2006/001514 least 20 amino acids long, usually

at least 50 amino acids long, and even more preferably at least 70 amino
wa@eids/ 10991 The term "analog” as used herein refers to polypaptiti@B2esieiom 514

are comprised of a segment of at least 25 amino acids that has substantial

identity to a portion of a deduced amino acid sequence and which has at

least one of the following 5properties: (1) specific binding to IFNy, under

suitable binding conditions, (2) ability to block appropriate IFNy binding, or

(3) ability to inhibit IFN7-expressing cell growth in vitro or in vivo.

Typically, polypeptide analogs comprise a conservative amino acid
1easumathm@ra&msa@l@gtmeqrmh%ﬂgraovxﬁhl{@masﬁéﬁgt*L%J‘%@H&C% ”'Qﬂf at

leaSEgyence. A gﬂi S tyﬁ}gally are at least 20 amino acids lon
st BYHhIHE® JOPIoHeE 16%?&?%5%‘8%#‘15@8@%&31&@% Wthh

arefatiehpniged nmw@memm@mmumlﬁmtdﬁmamﬁrﬂ&@w@Iy
r ! |.industry as no t| e drugs roperties
P oL e R e s e

PIORsHigD dﬁbsaﬁélf@rm%nga@dﬁ@}b,mmwable lpapn@mmmm 2 shitihete,
blo&kt%ﬁlyro@ﬂdﬁa RSy 35:28%( %9@5?3@1 B%QHU:{W_?-%Q NS Qe%% Sﬁz%)fm

and Evaj\[}@1 ﬁl. J.Med. 15 C 0:1229 (198 uch c mpounds are
o Brd¥CaeVaIBEY R él‘é?d“@ﬂ%%ﬁﬁ%ﬂ@??fe@ocﬁ%réma? AfEBR RAYY. Plgitidon
(or mﬂmaunsnttdateeim)swubmsaﬁg/t mmmdmxm@ra@@utﬁﬁélyeqﬁam PARtides may

typﬂeal'lﬂﬁgl% ) RIQCHP oG a‘%ydv Ag%iﬁh? iﬂﬁugtc leas r% é%)?gcgériggé or longer,

Generall Y, pep omimetics are Slm ar tO

andyeaodistichs fisdong ssolypbperhnaturelly biouirapidabarogerty or
pham@m@gmﬁ@a@ww@ﬁ@lﬁ%ﬂ%fﬁ%ﬁ%&%% 19&'15;9(? § POEY Or tlde

drgmare pe tide. Ilnkgges optionally re laced by a linkage sel
Foup CORBREHRY B e pionfgse of thg segnplagemontiqsy These fype Hﬁ(@lﬂs
perdidd cm@pn@@@&ﬁmd@bﬁ&ﬁ&b}&hﬁaﬁﬂsaﬁd ‘Lept2o@rmecmethadswell Ady.

DrRYE 5. Qﬁ%ﬁésﬁ%‘?@ﬁrﬁﬁgﬂ?ﬁ'w“ ?g‘zc@ﬁ r?y?) leé?%gzsy(ﬁﬁ@ed

consensus SGR%JGHCG with a D-amino aci

Chefnpiick?aP (LRsthefirlagmw el tegdiverdteciBed ovitstabiel péptiesidrized
moRAdilioModensi abeadn eRHASS AN RISIRY ACATSEREHS S8AUG B&ﬁl&ﬁ% cﬁ)eﬁﬂ

stantlglly |dgntlcal consensus sequence variation ma%be generat

pep% hethods RASHA 1A RFSIGT (R SBSAES IReEnets i Pesby Bidicrdfecte 1:387
Geifg0dp) peigidexampties by stdingeiiyeindleyseneRsidpesapable of

o | idges which cyclize ptl 30The
P 1{8%&@9 M%G&QJ%‘P&U%H%H %I%% Q#r ot %\%C 1ca Qw %%E}Pér%fl

term agent is used herein emlca compou
antibodinkufi RS PRSAITBO™ BRSfislgidinkasae entioiebulspBredrbe atliabhgnadected

frorft @he @&h@gisﬁdlmag&ﬁalsCWOOQﬂQ@lQJ&%Té@@O%ﬁQ&%%S EfIAl\E
trang dcje)eég Eg&gn label" or "labeled" refers to incorporation of a
détectablerar é By fRdof d&rton BrRakarsiasy keeamindhadd or
Systsmesstornebtitotzop of e pticeons mﬂaylbm@mﬁgama@ea@ed@gaﬁtﬁq by
amlmﬁe{gﬁdomg@ﬁ% e°‘ re,f t‘?g/ Inl %%Tg (:I?I‘%I)n fE}T uore Ceqrgnm%g rtoogrenerate

enzymaﬂc activit at can
mos Sablppptitisse %&W’éﬁﬂﬂaﬁ@ﬁgaﬁ@dmﬁéﬁﬂs nmkesmgra adssch®is sequence or

a sulbbRARALe oo U&l@@ﬁ@h@%@n@@iﬁlﬂl&ﬁ’h{ %@ﬁeﬁ'ﬂgd %'9’%9&588% Wown

in ﬂ ere known in trge art ?gd may be used. Exam labels for
81 RSP B R RSN 1he GOIRIGT <X lasatding
lnteﬁﬁ‘i{c}&%mt(fﬂidues 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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radioisotopes or radionuclides (e.g., 3HTc, 'In, In, --1, 131j D, fluorescent

labels (e.g., FITC, rhodamine, lanthanide phosphors), enzymatic labels
w@eye/ hvnmseradish 10peroxidase, p-galactosidase, luciferase, BUKalBR#06/001514

phosphatase), chemiluminescent, biotinyl groups, predetermined

polypeptide epitopes recognized by a secondary reporter (e.g., leucine

zipper pair sequences, binding sites for secondary antibodies, metal

binding domains, epitope tags). In some embodiments, labels are

attached by spacer arms of various lengths to reduce potential steric

hindrance. The term "pharmaceutical agent or drug” as 15 used herein

refer&dﬁsmgﬁ&ﬂ{&%ﬁoqml@'bP%%m%Y&@R@H@oﬂjoﬁ%iﬁlgga%etectable
m %teswed thera eutic effect when properly adminjstered to a patient.

F i LSRRIl &I LR ) R R oo oA ARy e
of ietiapt, meietientiptifiad bydEtvedddG rauvkdlbidiqpar y@%&bﬁﬂiiﬁ@iﬁﬁﬁfﬁﬁg a

ﬂu@&@éﬁfﬂ%ﬂ{gldor 1%WC Ié,vﬁg%r%ql%sq%&l?%ﬁg 0? 1c?1 rcgq’]ﬂgnénemc

antlneoplastlc ag ent" Is use rein to re er tO agents

m%}ﬁéf?oﬁﬁlﬁﬁrﬁlﬂéﬂ?wﬁm Biadepel G@wrbpmemabp Prodeegsioticof\arious
mdmmlaﬁmbml@gwgébmgtw A GHBRHENABIACANC R ALS) 8SIP By ?%%m&sd

B rcmf 1 SRICo l%ﬁﬁphoma or leukemia, Inhibition of metasfasis Is
fre Bﬁérom Y& Property’ BF 'é%tlh"é@@rﬂgt liuitreig-Hbs diflowing:
radigifosipettial Ilgaqbuwclnrlea@sgaﬁmﬂj@t] el tHepréds ﬂﬁﬁ{im[) fluorescent

1R RSRSCI e RFEFB AL S, P am'afh%% Sis 'st is, more Pb&‘ﬁ}bf*'}; agg{g%ﬁgﬁg

other individual species |nt e com tlon prefera

pergwihes w&%%wwasedwﬁmmuwm@mﬁ@mp@m@penlemmmgﬂsmmm
grdela%adaema@mﬁeﬁﬁm@aﬂm@és%&a%@%mmmﬁ%gs

leu resent. Generall a sug1 ntially pure composition will comprise more
Wan about 8 S:?& SaFEE ﬁﬁ iR eediny apdadeprasahbing e
domgmfp@mtm tmg@)relpmm;bmmmalam 88%h&089, sﬁ&%r aamnd 8% ious

enl A [ifigd tp essental hom age eit
lenMRSt AR, Jx 1hs okiect sResles ispyfis s H %’79\}{% as

ontamlna SpECIeS cannot be detected in composmon

useisEs oS @ Fheisobromesy s ﬁvmmmpcr@mbﬂmfmémmsa desired

thewbarﬁﬂbfﬁetﬁ@iﬁeﬂ@&bﬁb@ﬂyﬁﬂﬁﬁiﬁi&e@&?%éﬂﬁHMéﬂft a single macromolecular
speagl mle{fg(frpnﬂqtlent includes human and veterinary subjects. The
term subject inc AU S S S AR e e s tionalsasaBb dleart, as

exeapifidrhadizadibrGoiwitil ddiisonary AflGHEiyaMibadyPsigensrated et aw-

Hllg)g%qpp}gmagdggh%arocedures described in the Examples provided
below. An | ulFNy antlbody is generated, for example, by converting a

scrY s ﬁq@@%‘ﬁﬁm&@é dsgisegharapléony initensstivaliatdach the
funbtithN y@ptibody 1@1@153191&@@&561@!3@%‘@'8?&@@%@%9'3@5% ﬁﬁ%ﬂ‘fﬁﬁ%ﬂ

parHalﬁ]aqlantlboldles Eﬁa%%a(l)glsn onl an sequences. Such approaches
are nglakno nan f emo suc as a carcinoma, sarcoma, lymphoma, or

leukemia. Inhibition of metastasis is frequently a property of antineoplastic agents.

As used herein, "substantially pure" means an object species is the predominant
species present (i.e., on a molar basis it is more abundant than any other 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
37
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W092/01047 and U.S. Pat. No. 6,521,404, which are hereby incorporated

by reference. In this approach, a combinatorial library of phage carrying
woxa00mpairs of light and heavy chains are screened using nRCFABEH06/001514

recombinant source of IFNy or fragments thereof. A hulFNy antibody is

produced by a process wherein at least one step of the process 15

includes immunizing a transgenic, non-human animal with human 1FNy

protein. Some of the endogenous heavy and/or kappa light chain loci of

this xenogenic non-human animal have been disabled and are incapable

of the rearrangement required to generate genes encoding
conPRREYRAGIbLERS R IeRRPASRAGANANMIGRRI Bnaddiian caklenslyoTa single

human heavy chain locus and at least one human light chain locus have
magrERlepKN e cted into the 20 animal. Thus, in response to an

adnhistere gasintigen]uds humtarpiccveeamrangebiecprolidetemnadject includes
hun%hcsoa%iggt nunan v !;L?b'e regions inununospecific for the antigen. Upon

Immunization, therefore, the xenomouse produces B-cells that secrete

fullye A ARiBsed .RUERE AnyaiRly df Aadhdigues are well-known in

the art for producing xenogenic non- 25 human animals. For example, see

U.S ARal NG 4oty Biloamet i, G50 m84e Byinnths rategipr¢h described in the

ExJSORIENSIGAAUIREN) NEARCANGHENLARRR M DaaRRil o 0anses 8
introduced ito the host germ line (e.g., sperm or oocytes) and, in
conspinatesstesiont arckavelpentiser okt Femudche reResrdysitmithe fuENY
ant6HASHKALIBPHSIBERIMNIOGGHS [ReesNpRYaRthtiNaadieavafick ight
chain immunoglobulin genes ar reconsltructed I, 0 an a| 1%{oprla'gee in
contIg SRt S BRBISTANSHEShi Y ccﬁrﬁ%‘?ﬁ%?‘%?egr%e LR ONA  &gnEhts
WE9e/Notused HtbahdNappsaprate Wosh for beabypleotherprsiiyctefegfnce. In
thigearti"r%)gc rg%%rsn%ir\lle\ll ?H%P%{J\&%¥%%EFQ -Eéll%ggé) QIQM }Jﬁn‘g%@ﬂgﬁ‘t Qhd heavy
erﬁBryon C stem .ce1 s. Inactivation of the endogenous host
chjinmunegrshredinsiveinataehrsveernp Bryeragisf BB P oEtRE S FBfgRdte
loci RLHAROIagMsayecpmiibalien iptbehoshaelisaflasticoiadepotanyqiitess
. stern cells qr pronuclei of. fertilized mouse O\%ﬁ}?ﬁ Thelﬁ\ggeg[%% i Some of
mct].ah‘gﬁﬁb‘??BH“&’ﬁHl%BW%ﬁw&d@&igﬁnbafnawilé%%n or defetion inthe targe
the @ﬁd&g@mnﬁb&@t@pmﬂ/@h iapipe Yatyehidelsibatbinpemeenisyniorsdpmiem mtbi_nal
ha DB 4AC R B ,amﬁfé'&ea%ﬁaésﬁgé%ﬁﬁﬂgémﬂ'{é&n&eq%ega{e%mbgy&yc

stem cells, chimeric animals are generated which are derived in part from

engpéiradamERCSlPRIBNIE MBtTEe IS ArntsencdpaBktiorud gt TR beavy

chAansic madifications thrasghdheganmbnehfeodaatinglpthosiswitinto the
introduced human immuno Iobulinellgci 0 str%ilg with inactivated

il JRS R SRR PRI ARIRSS Whose Antbody productior ?st(f) re iyde
gexenagedieichengn nable.regiols ii_rmanmsmaﬁif@ @r&ﬂ@gwiaﬂlea{épm rtions of
imthﬁ"n?z%Wo ?tﬂ&%‘f@fe?lage lighb el BHM?@'Q@HQ Rlpckag.usng tatkeRlace

_ directly the corresponding endogenous immunoglobulin loci by
impavegeyslidsrecombination in embryonic stem cells. This results in

simuangey S nagiMationanddepiaseme mMofitiier eashganotsogenic non-
immunoglobulin. This js 15 fallowed by t ratipn of chimeti imals
ARt ERAGRIBTI S e Aott S S S et Y
sttirgs, the xensgexein{ieman leelclondithatipriegsesogindin sntichigy
. antibody is X e ' animakang
B e G e
copreliBomhyeedepvesrt rsadsabnerHnsialdptedivian gsing 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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20 from lymphoid tissues, including but not restricted to spleen, tonsils,

lymph nodes, and bone marrow. The resultant, immortalized B cells may
wheoexpemided and cultured in vitro to produce large, clinically BOplidanie/001514

guantities of hulENy antibody. Alternatively, genes encoding the

immunoglobulins with one or more human variable regions can be

recovered and expressed in a differing cell type, including but not

restricted to a mammalian cell 25culture system, in order to obtain the

antibodies directly or individual chains thereof, composed of single chain

F, molecules.  In addition, the entire set of fully human anti-IFNy

ooantibotkabgentrsten kylshenenegrnicNAan HdBRAAN DB iMAREobulin loci
lone with th imal characteristics. Such

. sgreened to identify one.suc 0

I B O B R R IR o s Sty

thegrotesallstawitiepleflyranimemsictitenas et psdhe lsatf fret ittt edolbs bocpas.

ThERIEDY RN o i RRER L BIIARRONER SRLNBIGIRYS 0 AERIIEL 100us
characteristics then are used as a source of nucleotide sequences ’

or drletionnytig tediveatierisnre cewred for mrnagofliolocus, e.g., insertion of

a s2606H OMLAEP GTHB 2006/0GA6A Aianipulalion i aeRe e AN QEiRS ed

i 0gesE Shaleristcs, n alematie cell ystems using conventional

recombinant or ansgenic tec
trappapidng ke edrivtic ormiebeasionsithrgegtetiatigamafiite TistiéengMOusesTmth
inoRaiRg ASRMPISNeRILRG Mafyre. Genetics 7:13-21
H? 1994). This appr,oagc]h is%lur%zrﬁ)d%g%s@eﬁﬁéﬁ%gﬁ% ?ﬁgg%%%%%%%%]aveﬂr%t
Yle%ﬁ&ﬁ%ﬁ%ﬁ%@é‘?i%ﬂ%%@? DRSSO E, IMEdyIEmearyein cdenemi6 10,515,

filediNovemsheris 42860 # M3l d Sl k92307932164, filed
arch 15,1993,.08/112,848, filed

. 1992 filed 08/031,801, filed
i e e e e P

imgpeeipPYio: poky BeNMAte0S 8 HiRHiold8sn08)461, 5k, diikd Thiedsylts in
sinﬁﬂgﬁe&@/ﬂﬁ@p@%rﬂgﬂ?«%%%éﬂ 139% Qﬁ{é?@ﬁo:llg %nﬂlﬁﬁ‘o% rl]%%115ﬂ. 1%51’3

08/462,837, filed June 5, 1995, 08/486,853, filed June 5, 1 )
follgyaebe 4B eFet e’ Shiressis, avamads B iisidbe surk BN ioYen cell-derived
cellB8MG 1B idesltieiparn, k895, 08/724,752, filed October 2, 1996, and

08/ ledpecember, 3, 1996 and U.S. Pat 0s..6,162,963,

o Ly e I e e R T SO
fromyfe SOePI8aRAEgs8mHosl Bad ann 31988607 82ink3SecalsmbMentiez
kno¥rBl IAUEE FERECS @51:1;4@431 B6 {4990 ARdiGesn a@%%ﬁ%?%t%%%m

& Ex&fﬂé\)ﬁled - 188:483-495 (1998). See also European Patent No., EP
o e LR HRA A i 39 resieiterhte iamnisrsilidiEnib pRdationd bone
maiNey, W :94/0a8 R poinlishedBRellsuasy B :9dbatarnatinnaliRatens wo
licatio WQ 96/34096. published Qctober 31, 1996, WO

pro P A S B U e Rbo o v et g
encodyng todompnasledirmnie eppeoache dtivers YrirblatitigedsaAtriitocostied
andaRpreach N thesniniiagus o maaemg%mqgaﬁy@dQo'g?ﬁ&{ﬁlgﬁ%;&ﬁ?d

us,

through the inclusion of pieces (individual genes) from the Ig locus.
cult}}ﬁees t% Bl ?fﬁeé é%g‘gt’a%tgecﬁ%@% ﬁn&@ﬂ@glr mndividual chains thereof,

composed of single chain F, molecules.

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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one or more JR genes, a mu constant region, and a second constant

region (preferably a 25 gamma constant region) are formed into a
W@eosineetdor insertion into an animal. This approach is describ€#/1B200&6001514

Patent No. 5,545,807 to Surani at al. and U.S. Patent Nos. 5,545,806,

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 ICrimpenfort and Berns,

U.S. Patent Nos. 5, 612,205, 5,721,367, and 30 5,789,215 to Berns at at,

and U.S. Patent No. 5, 643,763 to Choi and Dunn, and GenPhaim

manieiadtnnakthGal aitbbARPHCAan Seialdesishi Hh il e dAugUsh:s,
9, 1990 07%275 96 fil%d August 31, 1990, 07/810,279, filed December

29, 062,

S O R UGS 5 BB ATE S A 0E5 S JBAI8HS 1 PCT/IB2006/001514
Mardhis @e10aDstoTap s 068 ritecateda P @y iBOR0FA0E: A6k filad the first

d ; 13bofiled April 26,1993, 08/096,762, fle:

N e b e S iR Tty

(1998e Pproagh s Gutheslisogstienbisdinenied ind] SoBae0skR0bAtay Serial

o A A
n natio | | 0S. ,

O 0 CIEAC0, W Bl o A/ HOG8bE0 Wik Mg, 1993

03AM@ /12436 uarEs 97/1386282Ad, WE) SIBLABBHBNINUS PHEDT Niled

TaRest$ 2k 190 SR Rushes sTayiar f’i%&sg%%/ %i‘?éhe I?CI(T#I%? ;JIT I{'gngs%h,ssz,

al.,"1993, Choi et at, 1993, Lonberg et al., (1994}, Taylor et’a
fileg e aii 7 04144369 b) T itwach k95, 0B656) 830 /Aed dvantad@oss the

08/¢tﬁaj85(|3u slila@ prgach b1i o) @8 asislty Aviteavhigd 5;%'9@?",%&%9%@ 6ingeRILHRNS
s.ca e n t introguced INto animails.
Lo A e % Qe HEAQUERERL O TG 20,
fileddpresaebeisiHat G dbhy Prisufficiert, Hi2ersisissoseducad4jsesygloba s,
and"WI5IEDCL AL AUTBRER QL Poafhd BEneseln ztggdgﬁggﬁggé.y

work appears to support this concern. B-cell 15 development a
Seepﬂlaa%%%#%f%%@rﬁ (SesEER hriciigh 666987 aachSirmracuns! dpslesaidts J.
Expfiyiedr s88n183l43heredeye Seosea ShrsperaundinoNbe ppesesy 1RYGHTI Qi

SIS directed towards the introduction of large portions of
P s AL o AphIVali S N EHBIEigoLshes
F eb@é@hé{@i@%tﬁ@dmﬁgn@ Fefsatioivplioftioe BnintHll3. 9B(EeIE ratboished Nember
31,a08Rodiesouy %t%ﬁﬂ@@ﬂn@f?,%@%@ %)7%5? 8,”8(1]"%9%8 5563 %fer

chromosomes, or entire chromosomes, have been’inttéduced, has also

21’%%%% demonstrated. See European Patent Application Nos. 773 288 and

84319611ﬂfﬂﬁmme%ﬁﬁhmﬁﬁﬁlﬁiﬁila%m(hlmA)‘ﬁﬁﬁﬂ@é\%@%ﬂ?ﬁdﬁChrﬁlhlﬁe

y try to prepare_chimeric or otherwise. humanized antibodies. While

i SR SAL BRIk e AP s grcee

(indjxidanl @ressiohion ibelglected Thas, cexainummnHl aatieschimerin@stinogihes,
(bHASA 12 8RRRSE W IbRE-APRSE | Inehronis or multi-dose

o utiIization}?of the aﬁtibodyéq{?h%l}s}ffiffd%vﬁ ggjéﬁ é\ésél?g% et {(e)gbor%\(ﬁ(rj%efrlj{ﬁ? a

SR CORSIAR BERIRY A5 dReiedEnie Arcerarebiviinserion searn aniek SFhists
appodacliiylde i IHAGAUES PARHENo. 5,545,807 to Surani ef al. and U.S. Patent 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
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The production of antibodies with reduced inununogenicity is also
accomplished via 30 humanization and display techniques using

W@ ppep9ace libraries. It will be appreciated that marine antibo#E€B/2006/001514
antibodies from other species can be humanized or primatized using
techniques well known in the art. See e.g., Winter and Harris hnmunol
Today 14:43 46 WO 2006/109191PCT/IB2006/001514 (1993) and Wright
etal. Crit, Reviews in Immunol. 12125-168 (1992). The antibody of interest
may be engineered by recombinant DNA techniques to substitute the CHI,
CH2, CH3, hinge domains, and/or the framework domain with the

Maotré8pmedirgg leomess sadanse 15094/ Q73300REI 818t RAIRN 992,

.5530.1Q1 9 761..5,693,792. 55,714.350, and
O L RS e T R SR PRl el Hhea
Nawgmbmdgioiabn Afdhes, 18 frfthadDackmeber B (LLR21 GH/ 118 90, 51184 Bé3dhber 10,
1962989 >66kd. HT&@NIA%J@%@@%&é%ﬁ@ﬁu%%%ﬁ?&%ﬂﬁ‘é% A

y and used to

hybridoma or other cell producing the antibo produce

IntgERpRne e epMRRliciierddpm AR DY HRB ISy Wiersy@2844inV O
92 1EBCH) Wusmsm;itf)wcpsmems@ w%%mm, (‘}V@ﬁ%/lw@%nﬂ’é’ﬁﬁ/%%@g)?nd
tv , ary. Is creened to Isolate the seguence o
W S R ST Ao i ol b
1983 tiepilioaed1b, AOMan oo s tntl A93idwsegpences(17he) sEatienaes. ofl 994),
an@qraaaqbﬁgpéiegg%i,mlgmea m%@%?@und in Rabat et al. (1991)

Sequences of Proteins Qf‘immuno’logica. Interest, N.I.H. publication no.
91- $248VERREAnTEhFaYBHAGunaPEr b iR aRditéti B dbrRswsirBRiN es.
incThnghoicienf dbiroty Pt heog gisheeh el the wasiesbeffastatfngtions,
h as complement fixation, or activjty in antipody-dependent cellular.
ot S R 5 G TEOIC ERAEPOF e .
therumapuigeieehdivesdsstdntredgiodsicaph tho iehmiclap fsap b eunsieds Jte, D,

an®igBRYIC. IRgBAnizssheRtiRady % %?ﬁ?@a%rgl%?’f& by, Covent Oﬁgéglé

methods. Antibody fragments, such as Fv, b52 and Fab may be
deysiapmrat Ay (RRody ETorNE Soth EadPRloRERUeed) thip Ehdreaalihn eivdienesl
appleatiageecdkennadivalysartiunestacty ﬁlﬁl@oiﬁldﬁ% grestebaf ﬁ?@?gﬂﬁh@lhﬁs

ol ' ne.encading a.pgqrtion of the F(ak'), fragment would include

oo T s R e o nonde
to aegHe BvwevsaeadshtonEb sty ovdsinit Vielththerteunpateie of the
anifglecule. Consensus sequences of H and L J regions may be used to

design ofigonucleotides 25for use as priers to introduce useful restriction

siteS GG PrOYBRMEMEATRINIR A Bl Tegieh stgiorattéugion, large
piebesmfichOreginresegraaitsciCoraionsDiNAe ¢rerarBadiEe thiy8itteen

' m pesignt |1a a esl(i)ct' Qs' e 0Qous position
iR T e e R

retrélirsER RO e ERNbofbr (AN Aissapesses have led the industry to prepare

chimeric or otherwise humanized antibodies. While chimeric antibodies have a human
constant region and a immune variable region, it is expected that certain human anti-
chimeric antibody (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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30 and the like. A convenient vector is one that encodes a functionally
complete human CH or CL immtmoglobulin sequence, with appropriate
Woestictiomsites engineered so that any VH or VL -31 sequen®€T4aBR2066/001514
easily inserted and expressed. In such vectors, splicing usually 42 WO
2006/109191PCT/IB2006/001514 occurs between the splice donor site in
the inserted J region and the splice acceptor site preceding the human C
region, and also at the splice regions that occur within the human CH
exons. Polyadenylation and transcription termination occur at native
chromosomal sites downstream of the coding regions. The resulting

(1%¢t5aed Gﬁ_f_%l&ﬁ@ﬂ&ﬂ@l\%%@%?ﬂ%ﬁﬂﬂn@lﬂ%@%@é@"(1@@1). |i ﬂf\ﬂﬂylgi{%@,ﬂdyB of

. detrovira s, 8.0, SV-40 early promoter, (Okayama et al. Mol. Cell. Bio.

i g ?Xé’§§§ﬂ%llieo%sd§ rceor%nagv%@ﬁg (ESBPAGEFS & OBtz GH I £H2,

CHA.danyy, donehimo koriéy: the MM&MHiﬂMiﬂﬂ the (Coraspohdéid) elulafC@ijuence

(Sea MRS 2150 52PNl RG2S 61 ds Bakive SRETRES %ﬂf%‘f
Ibodies’ from other =

like may be used. Further, human antibodies or an
>, 1d5e0kaed i bE Y8k rAdse: theotsto it aRPid oy penstuhimicdidspisdiuding,
immvitheglobiTiitakess BRagedispiryatetravizaldisnlays riosemal sisplay and

motltlert Ja]! ing t igues well known in the aft and the resulting
R R RE I LA
theyprtibediiond aseduchiebivigDbiarEhwelDKnowrinietienay. BA/sigpliaedby the
[ re :4937-4942 (1997)
poliAkiise SRR reddARR S ANYRIUGD A REA H%;?ﬁgp:sg §é§1§ %iggg)zﬁsxzoz).

(ribosomal display), Parmley and Smith Gene 1
Altgrpativslyi adikiAry st Bitde p! sorempediedselne fhe eaieace vAinRIAS TIBANA

seqB#n63ZR-6882 (tIQARUSsRIES BhdMuMEbAGIdIRe$eah 2110844087
nol. Reviews 130:43-68 (1992), Chiswell

3), Hoganboom et al. Immu
e P TR B TTUahs (e CRUSISSER Reoumd i Keba
et i, Y9 IS arediess|ef Reedtine lobiesanelogiizéthtaprodide anbibodies:tbad] -
s2eemehinmanisHshanioodian,Lan R RUMANET. A8 A0 depprhed
n raté o‘ﬁ:Rfy

. _above Using these technigues, antibodies can be gene
isolyp ek pudnd Detg ?‘l%%’lﬁdf&f?ﬁeéﬂpﬂgﬂnépi%bég npigugesianior
actiaitg exprissipadiiiaiiasdIRIRICIRAKRIG, Prefe Rl YRNEs 2 BH0T453 and
Ig hlﬁn %§nfl%%r l%fteré)ena%g%nced as escribed above for the activities
. escrllt)e(gl) above. IbDBSIGN and GeRerSaoR o F Bt THebdpdutiehe usegh The
chigerierhumesizgitanbogrdsdhripxertion va dasetonnl thedastivity of the
antinadiRaIalbaieRIQEME ggfg;?@\(gﬁﬁzr afler goelqa%?f ﬁ?}ygfgd %?C%;gvgo ¢ of the

IENy, the design of other therapeutic modalities antibody moteties

intad ot E . SUARIRBU AR RER S Anaso t InFtaTely; advanried gene is
desantibodlyrtbenapleyitichisuth fadispedific apditediesnhad (HBmMUNAAXINSyould

e e al! SRl e i A
follpsid ifla Fanplat FBLSLIODTON PCHHB ZO0GINCHEA hlervdxample, in

connegdigmwit RisRedfierantios i%glolﬁ's,sﬁgﬁ ific paHhe gé%?glg%ﬂg%%ucleotides
for use as priers to introduce 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
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generated that comprise (i) two antibodies one with a specificity to IFNy
and another to a second molecule that are conjugated together, (ii) a

wairngtgantody that has one chain specific to IFNy and a secBad/oseaes/001514
specific to a second molecule, or (iii) a single chain 5 antibody that has
specificity to IFNy and the other molecule. Such bispecific antibodies are
generated using techniques that are well known for example, in
connection with (i) and (ii) See e.g., Fanger et al. Immunol Methods
4:72-81 (1994) and Wright and Harris, supra, and in connection with (iii)
See e.g., Traunecker et al. Int. J. Cancer (Suppl.) 7:51-52 (1992). In

occﬁﬂ%%&@&%@biﬁbﬂd@ﬂ&t%&tﬁ@liﬁ@ﬁm(i‘agidiﬂaﬁmﬁé‘mw @eelasﬂ@te
unniunotoxins utilizin tecl;% E%\r/gelloknaéap in the. %g%gﬁgm

prep g TERBITEERPM 1Y S8 p ee SR UE Batent No

CHEepacQA Smymmmmntmd mmmptlprepmmmmbmm@rab@mmmmsl sites

dogRoH e r??g%i gaﬁ*@'%&mﬁﬂg@ﬁﬂxawoemmqw@% {oRbaiguss
Vfﬂa nown in‘the ar

me we t. See e.g., Junghans et al. in Cancer
stro@g]em@mérapylaﬁagsﬁstﬁ@rab&%e@ﬁ%ﬁ%&ﬁ&@l@ﬁ%ﬁe@ﬁéﬁ%@d”
MoE i 1Bl PPNt RRayeR (P98 dnHesradSOTH. & dakerd: No®. 4. A% BRAT77

4,735,210, 5,101,827,5,102,990 0), 5,648,471
S RIROTBAITE IHiTARSEbed Rl RS
Alsoells eitpbe sping iy, rmndedgrhicuiathyshod thediks mayhichstede antibodies
of tq;e r{lller h%‘a Eﬁﬁlﬁ %%'sygr zlﬂﬁ%%ﬂﬁgcf{'@ﬂ XYH& %&%Q@g@ﬁéﬁg@@mted through

therapeutlc peptides, through the utilization of 20 structural rmation

displantapetteeinajosing. aptlpdar SRR BB R nes SRTDR I DR IsPlay,

nbéeyﬁ@tl@ﬁdﬂ&f%mgw @élﬁﬁ@i&edaﬁ{gmsmta@wﬁeuu;hmpndm é:ﬁflmhﬂhe
nerated that are, directe al IFN nan creenlng o

resifing T"E:lél‘ﬁcél%@ﬁ&gﬁdﬁi%)naﬁ% Lel3 Hfﬁgﬁoug Jhten eats bt SLAGRIER

as ﬁmmﬁnquesaﬁmmmgmg aﬂoméhawwsnp% bippessnds

plugﬂ?a%@émg%}@%@hﬁ%%Qi%@f(kﬁo%gﬁqﬁ%ﬁa%??@aﬂ@m@mm@&@
aVis blO

onjugate Chem Immunotoxins
73 PR AIELEIEH h{ooeaIBSRIAY) é%%@%ﬁeﬁaa%ébr%ﬁ&lﬁ%)sﬁm&? FA&her AN
Usslpgfgggﬁ%mf(mw%mmﬂmﬁLsewsae&@mmmamnmst(oaamth
antibodies. Assu at the IENYy, (gr,a for 1 lice
eGP A R LS Dealty Lo o B er it B
TIREOCHE possisis ¢waé)sugmgéﬁe9am@m;s‘eﬁ%mr&f)@gmm tprdvaslogies are

utlflze ;ﬁr%(aﬂxg Rlionak0dechs il%l%n%%eﬁoﬂﬁ@%&&% e miilizeddons

tlng the tfunction of IFNI,. In connection therewith the antibodies of
deftﬁébﬁﬁié%’@ﬁ?mventlon facilitate design and use of functional assays related
theretgnévHesignianghst ataly dos aniise nsadiexdpelititseis dtsit¢Oells, IFNy
2006/109191PCT/IB2006/001514 |scu sed in detail in.Internafi
itsEhORPA ﬁéﬁ 6 WOP 5p4t}§§s4 égfgin d's ?g%{ales :)%r g%ﬁge(see “8
U.tsherapy Hie Syalb LOﬁV\mhidbmtéﬁmnf;@ahﬁ:%ﬂmem@aéésm@é‘wéme for the

acilerapeuticiechpigues involving intrabodies could prove to be particularly
dlvantageous See e.g., Chen et al. Human Gene Therapy 5:595-601

(19982 a56 Ma'assersRMeof Dehep Y hdiddedfcs1997). General design of

and considerations related to gene therapeutics is also discussed in
|nterhm&mnalaﬁa&emitmtppbc@s@ohimw@nﬁv@agdmw@n Ksowlizteglaangidpodies

%Pet thess %%C&Hé%%rmﬂzéa Ny melesiieand i astionswithateer

mo e es In accordance with the present invention, SUCh as the

thgmw.ep@almes bremtomtibedy misice antliftiise Pt atRdALlg deckys
witdditienakhherapemicadelilie 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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10 In this regard, rational drug design techniques such as X-ray
crystallography, computer- aided (or assisted) molecular modeling
W@ECHNKIMY1uantitative or qualitative structure-activity relationsPET(IBBWE)01514
and similar technologies can be utilized to focus drug discovery efforts.
Rational design allows prediction of protein or synthetic structures which
can interact with the molecule or specific forms thereof which can be used
to modify or 15 modulate the activity of 1FNy. Such structures can be
synthesized chemically or expressed in biological systems. This approach
has been reviewed in Capsey et al. Genetically Engineered Human
Thergpeulis RIS dSIesisnw I @smedii (2283 ek ilirsi o mbinatesiain be
libraries can be designed and s\ nthesizﬁ‘d and 1Ce%,ip g%gaeaqlig\gmther toa
gensra AR comRriss GO E By RS PR A S oS, 2 |

rapeutic

secOfiministiatomend Gofpalationsther, (Hwilkibelappibedatéuithag one chain
administration.of ther ' ities | se.yith fhesinventionnil

P eﬁg‘{gt mfﬁ%t%?gg Sﬁ%.ﬁl%ﬂ%ﬁe%%#%?g%%g{g% : and’oth@arﬂal fﬁ%s_that

antaq@intb@?bemt@difm@wmmaﬁéﬁé.hﬁaoﬁ?‘éfx}méfi?ﬁb‘ro%ﬂlt%%ﬁ%cd@W@R}?s are

ge%&lﬁgg%ﬁlhgat@f%m&?@ﬁ}i(ﬁ ARt Qﬁlcﬁ)élﬂép ERBHplE, ﬁ@rﬁnu:]ﬁﬂaps wah (eand (i)
ound in the formulary known to al ce emisis: ..

Seqa T € PR e o S LA s supre

in 6oRIRPAEGY WHRSHINGFA:. gj,%mnepmimﬂytdhé:pt@pe(ﬁmpm diff,-52 (1992).
Seymour, therein, hess fomuiRlons e, I S¥amRGe REVIErs,

pastes, ointments, jellies, waxes, oils, lipids, lipid (cationic or anionic

)
imgomtsiing wililolescduinesthab e BtHTRG YD RADE SRiug4tess-an iy iR Jignol
To@wgﬁwﬁr&g?%tﬁ%%laliﬁbmﬁlep@cleﬂ »;Iatertm,ebﬁ{mmksldﬁn&tmﬁwﬁmS

carbowax 30(polyethylene glycols of variou ecular wejghis .
P T B e e T
prépirgaitizmnixteriasaytire apprdpkscerinyoart. See e.g., Junghans et al. in

CaIZlQE()% éggg%%ﬁﬁé%%ﬁ{grgﬁ %5 —%gétm&ﬂcti%ﬁ@f)ﬁﬁ ongo, eds.,

accordance wi e present invention, provided that the active ingredient

LippitsetidranendiGA6Y ndrankaiVateeispiiesshitiafon aft? the formulation
5,1'619@7'8,391@9!9%&(1?@32@@@!,65 ,aastd;,wie,rlaﬁxn@ wjmg%ﬁ rauth of imcmimistratiomd
See also 13aldrick P. "Pha ceuti cipient dev ment: t ose
oA OGRS PRI & P PR ot (B
cellVamgMét Hyophiizdtesnihd dessiopmentietsnlid protein
pharpm %Efﬁ%’éé%‘& \;éiltﬂtﬂle Eél?e';mfoﬁ%%@é??e)ﬁs_éaﬁ@ 520080, @hawpraneiiNization of

"Lipids, lipophilic drugs, and oral dru%d Ivery-some emerging concepts,”

strgopirlrnf SergopeybEr trd (v o] Apihedirstisreie shthea R ngpodies of the
in%ﬁi%&f@&ﬁﬁé%ﬁ@égﬂig@ ALY ﬁlﬁ;rﬁi@u@h? @bziﬂm Givi Iba%eimaﬂed that are
52:238-311 (1998) and the citations therein.for itiopal in ) ' 0
O e LR A IS A I L
cophanpaceititidaughemists!. Bierapeqties fohrhlAstidnd Wixh&lmediiomivhidhA

ginGide,ady %%‘é%%&iﬁg dy 9f thedaveniian e uses o dsaspkalisyisie:a

symptom asso with an immune-related disorder, such as, for lecul
DeiaRiglconieainbivamutie dasb8 ad HIHPRIEIST G STt Dt molecules
D BlepREmiRistarint aitifi s aniibedyiaeatsubjatt seffeing dieies as

Crohn's 15 Disease (CD) c;%r) ﬁ%‘ﬁ’rd. .ectlxs%g tql? %sé%arseeﬂgﬁu%%%me une
digeupsedbAYE T BVSHG TARIG S ERtion With rinimal supp ession of the
oM tieasysiphioe AatiainistediagaehiolE 7 dntidtiods!ip astsishiegdsigheaiprgeess, it
w{{f)zgpswes}g%@{gl% 1P Hess%i[y é@&%@ﬂﬁéﬁs@%ﬁéﬂl@giﬁ@ﬂem 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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indication that provides an opportunity to modify the immune cells
responsible for the disease. Administering an hulFNy antibody, a fully
wWheenamoprotein, to a subject suffering 20from psoriasis avoidsPiEB2eeb1@1514
treat patients with more aggressive medications (e.g., Methotrexate) that
have well documented unwanted side effects (e.g., liver damage).
Administering a hulFNy antibody to a subject suffering from rheumatoid
arthritis is another medical indication that provides the opportunity to
modulate the upstream generation and function of disease-inducing Thl
-mediatedresponse. 25Autoimmune diseases include, for example,

disQSHATEddMMH nadeficiens P S¥ROsOMRMIPSo VW(E|94:5294\4mal[oh§gasse1&vrth
an autoimmune compone Emgﬁh%a areatalank srn ond?/htrs
S“%?ﬂf@%ﬁﬁ‘b?rﬂﬁ@n?ﬁow e R RS P RS iune
theAgBIGilyticlanqraidmatonm it hep atitsl @uteitn ruprstiowerlead vistagsens.
S T P e SR SRS e Sy ISP TR R Gy

ocytopenic purpura P), Behcet's disease, cardioniyopathy

4:1¢dId gme@emmamm@mm@@%ﬁe PR ARG SR BpSRIISSHB AlsO

disSYREHOR GO pﬁéﬁﬂmﬁrﬂ@m&mrmmﬂwmg polyneuropathy
(CIPD), cicatricial pemphr old, cold W

200EATY SRR/ 1%%%{59‘]??% s mplecule and s tateractions with
othGralunisulis easeoiiages wdibehs prederniatentiyositishuasshil endlmsh@@ i phlags,

1nv§1? entl%lrén ﬁed Caé{ %9lO%'ilzg?letg]f‘?alng@iﬂf@é@lgﬁ%&@fﬁ%%&?@&ﬁ%@&ahms

Sase ain-Barre' syndrome Hashrmotosthyrordrtrs idiopathic

In fhiregrrdsyehionss idigiRssiamic RS SES IoeRiE pERRFHOgTABYY | g AmPuter-
21dBE PHFARALAY) fﬁ@@@ﬁkﬁ@ﬂ%&t@g%@@&h@}e@aﬁmw& el endvy etticture-

arthritis (Strlls dise enile rheumatoid arthritis,. {\/Ienrere gudrgleu se,
a“i‘ﬁﬁé’e’d”&B?Wé‘Bﬁ(@%%@% !Eﬁssélg ﬁ B G S B e T TS ‘
dlSBerﬁ@mﬁmtsarmnmp&y@thmQM1qm§/pmm mséyptbl%%ﬁ@e‘r@ies which
can qurra%t \¥ith 810'%W?é%lﬁlfao%%%ﬁ‘é'?&&QME&X@%%@%%%@&QM%% or

primary agammaglobulinemia, primary biliary cirrhosis psorrasrs psoriatic

madhlwiridheReyiaLef STPHerdife AR HRe PE oSy RENSTE! rhemiilit fevaessed
in DRAUEH @HJ@rl%@%pﬁra&ﬂﬁssﬁere@lem(mrogpe@swasymmmny
sclerosijs also kno mrc cler r
ngwr&rsﬂ%ufgﬁrf)rh%rﬁpsyﬁa n%%S @ St |heﬁirsﬁ§s&fh§g??5§§‘% a‘?ﬁg‘y%%ﬁ‘ml
libartesitsy tlendpopabdratisisitiesizabindriesilin wicenmypresiigas, sveltas high

vrtrlrgqqlﬁscgegxel %@j%;@ granulomatosis. Inflammatory disorders include, for
chromic and acute inflammatmy 15disorders. Examples of

inflarpRpigREisidamssRakisie A Feimean sidiscase, asthma, atopic
allergy, allergy, atherosclerosis, bronchial asthma, eczema,

glontexvilbhe phyitisiataitthst drbsindisetie ofitarePptiticesnditigadn accordance with
theo 151{\?6011 rthrv& ea%?ﬁ‘?mﬁé?&?wﬁﬁ@ﬁﬂéﬁfét@yﬁﬁ@f éﬁ?ﬁ@r@@ %RF g agents that

vasculi trs abetrc retinopathy and ventilator induced lung inj urgl
sy Sk st fev it e éebam‘iﬁ gnd the
liKRURaR 2 RKRIeGpfoptiexamtiialiithiidl bb?fammdmmneﬂlbmem all

modulate, e. redu lnhr |to revent Th
PG LA L A4 AP SR AR T RBEILAA i lsing
Cd@@ﬁﬁﬁ%ﬁ@ﬁpm(ew\ﬁmhpamaumlmpmwhﬂ&hﬁ&tﬁﬁymd@r%cﬁhese
formhfaﬂ example, 40 §1 A AFdery/ %@sll{ﬂ%@ﬁygi]@m@st%%spgﬁﬁ'%ﬂﬁis

sarcoldaosis, r eUmat0| itis, vasculrtrs atoplc dermatrtls and

11méémtdary w@g@@géuvenﬁamtr@é%@érer@lﬁgs Iripgfesagpehiiageppiueates,

rﬂ{ﬁl §%§P&@§&V§5@1@ﬂ@&ﬁ‘@fﬁ)\ slieh@sitas? ehhuBions carbowax
F- alph ﬁt}’fé? t).and 1FN7, ar resent dina Si.lg)je tatl veenIl}hah(f
(PRTyFHY PSP bR RO ET B IORR I %‘E SRS Je’c"f Suffering

lnfma@m@ammademmmémmh@mmg oratdd a‘ﬂmplrnrﬁmne
response. To classify a Thl -mediated immune response as an

exaggerated response, the level of a #hl cytokine production 30 response
is evaluated, e.g., by measuring and analyzing the level of secreted
cytokines using an ELISA or other assay.
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The hulFNy antibodies described herein are also used to modulate, e.g.,

inhibit, reduce or prevent, class switching to an IgG isotype, such as
WORRNs/idided class switching. These hulFNy antibodies modRIETABE0§6/001514

inhibit, prevent or reduce a Thl-mediated response and consequently

decrease IFNy-induced switching. 5In one embodiment, the hulFNy

antibody compositions used to treat an immune- related disorder are

administered in combination with any of a variety of anti-cytokine agents

or anti-chemoldne agents. Suitable anti-cytokine or anti-chemokine

reagents recognize, for example, cytokines such as interleukin 1 (IL-1),

treHi:ﬁibnlﬂsﬁgdl Ht&aﬁhsﬁaébor]i&nﬂi-%ﬂﬂﬂléﬁreﬂﬁrﬁ&d&rﬁ&l, Mdl v di18es tledtive

. IL-27 and IL-31, and/or .chemokines 10 s s MJP1 alpha, MIP | heta, .
g R e S e e b e o ey st
pllmi,téﬂgbnlmgglw@mgm@ﬂhmwmﬁmﬁgm afllsiriatiineg sy nfetortso Baldrick
p. appasialerin AR ITUARISEIALGH! Al QU o BIEHAMPIRMfoc Rogul

compositions of the invention are used to treat or alleviate a sympto

Toxitp ot aERbiAHRUAE 2488 Rrragniamkarrbilizeics s deelsamsay of
soliepeiiif yhpiomaassocinied Wih-inmoeselasedbbojsordarsingiNge ipids,
i gom%(agnnple, inéla atioglélfever, loss of appetite, weight I?ss, abdomina
POURTSIORE S 28 1GPSSERG ‘3B STAHAT B G ne K B BORApUMo
3@ Paktvorchehes (@oralylainfafiguepiashiaperméarexisaménsensiimgy 7
Phiprt @l (Rampaucts PHSHPMEHH U MMHS CIE MR MESS: {NUSHR SN rmation

changes in skin or tissue tone, shortness of breath or other abnotina

relpreith R Bt CEHR AR L EB s ITedmeT e Riespasem shemists.
20ahmerapattie fsinialei@gos elevatestion)emaedslighh SeMNVABHUIMIYE the

inv%&éﬂeé‘r"éi%‘sa gi%(r)wgfgmfal Vi ion,tand reduced or an%unﬁ?t]ion, The

“therapeutic formulations of hul-Ny aRtBody’ %@'tg WikidferBgesreaiit et

dlS@}ﬁﬁé{ﬁ’ﬂgHI@n’ffmﬁmlﬁnewmmmm@&amm@ﬂmMMmMQﬂen
d|Se§§?&ﬁlﬁﬁlwg&mﬁiﬁﬁgﬂg(yﬁgﬁﬁ% ﬁt‘fﬂﬂ?% ﬁ%ﬁﬁg%&rf%ﬁ%g’r&}l Crohn’s

.autoimmune disease or an 25 inflammatory disorder is identified by '
DiseasthEdiaaB e freiyaen e fiseatsmsms siierens srlrinberebipapyiding rapid
intenvtatiomuite tlistastsspiniassisCoOtH sneisaRS IR ORENEARIS: BEEFNY

' ifled using.any.of a variety of clinical and/qr laboratory tests such.as,
o S e bR e
indigadigi idbragailpateni AvrIeiSidtUmoR Yy Sxamplenpedibntssuiibintpfiibm
dlsBaBélS@dlﬁﬁHﬁf&lﬂ%C&u%Qmﬁy é{ﬁiﬂgdst,'% ﬁm%/' ﬁQHM%‘?@%&”WQ %égais(ﬁfgﬁﬁg

e to determine if auto-antjbodies to cell nuclei are present in the blood.
PSR SffeH BRI CrdfisPatientetitifiers e dprasing asdigians (.
Megiastroitty shirtala(E lydedesiandied ancalapostRpyteevalkaiedhesmal.and
' i spectively. 48 - Patients suffering.from psariasis are
A e R RS R noer
megifabipdicgtionghet hrayidis bawvenestsoite ingddotatelieympstsidnagtheitisiarand

furlélesH b aledn &iBmOAdieSiRaNURLXsEay or other imaging evaluation.
Admijnistration of a hulFENy antibody to a patient suffering from an

immfORSIPRATRE Hserstiinsludse fon e amRlGi MRt isaRede isighey Syndrome
(AlDSaminiatdry disdkdenicanyhahavaiiety ot leharsieny) o shisal aits is

. leved. For.example, administratign of a hulFNy antjbady tp g.patient
s S R R R e AT A e
autgigwaisee demnlinfteamemdaorytdisondes iswditsidetethsucedsséukondieasore
(weishesmpians assRcRek b bmaisidetis ¢l ayiaiRdugduced.

inhibited or does no Frogress to a further, i.e.
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
46
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10 worse, state. Administration of a hulFNy antibody to a patient suffering
from an immune-related disorder such as an autoimmune disease or an
Worflenitdeiry disorder is considered successful if the disordeR&TgB26/001514
autoimrnune disorder, enters remission or does not progress to a further,
i.e., worse, state. Diagnostic and Prophylactic Formulations 15The fully
human anti-1FNy MADs of the invention are used in diagnostic and
prophylactic formulations. In one embodiment, a hulFNy MAb of the
invention is administered to patients that are at risk of developing one of
the aforementioned autoimmune diseases. A patient's predisposition to
agplnénn dime)fcthﬁ ajodmmeoﬁmmedsahﬁeimmmﬁiﬁﬁa@s%§mmd@@nyosms-
rmipe genotypic..se olo r bIOCh ical kers. In
Ju‘geﬁé)%hrgrpg% |mer"?tS % e |r}|{\7gﬁ%rg?%ﬁl ER %’mdy R RATe R s
Greyasl) ﬁﬂ\%ﬁﬁﬂiﬁcﬁndl@msﬂﬂﬁg ﬁm&w;tﬁmhewm@mdhe aftwpatientiomeshary

ﬁmlrﬂmgm@@@@%geﬁmﬂmp&% sy A0 gaﬂy Is aeminstered:

to mitigate or reverse the effects, of autoimmunit tibodies of the
MR T e R iyt AN
Médearditigtysareniisefiubmsocliag tiosiicsisEe¢, exampliesdReo kv v aeHbogdifss,
he invention are ysed in in V|tro L o detect IFNy
P B R B RN ey of
potraypkzanthshiivampONizadstis ansksm@@smppmm(@lgmmmm@)gwbalmemia,

pmmh@Wltﬁ‘e{rP@Fﬁ%mepﬁBﬁa%"&%ﬂa@aﬁ%ﬁ%%ﬁ(ﬁﬁ@&&%@H&H{&Qrﬁg&,@%

for any IFNy that may be present in a test sample. Prior to contacting the

Se A AN BOE MRt HPulinfrecMdasso Rl €iod pare iinsEsaivnd
sygtaniestivitizia (tﬂmklmlgoa??vhmﬂ&m @kxmiel(rsl@)) aeth&garﬁm 5%@@&@@2 Stiff-
C tion of t te uent wells re treate
ARSI ARORIER b e, MU e
Celééﬂ@éﬁ*ﬁngl%e@ﬂam@t@mwﬁwltﬁmm@%gsmh g@aummmle g.,a

Serum%mk%rgf@mo?d&@&%@élwﬁqﬂé having 8velR.at GlisRing:,
di g% rﬁcona ered t§ be diagnostic of a patholo%gaAfter rinsing away the
FEEE S MBS AP I SOt utpp 8t ik e toa Meths 4ligerssngsthma, atopic

allengtibdtbydhatiedetectablyblabeled aFhadabelat:sgronchanibaeyis %ruﬂszs
hO ﬁ%ﬁqué eﬁé{ﬂgl%?ft %S)I%fag— Q)%té%gg{]l‘él%eteCtatélt?okab%ans nﬂ ll%%li{)rl’?g tlssue and

the concentrat FNy’antigen in t Teat sample’is etermine
orgaHEn HaTFEHHSAfER e tigapidnaer tyryed devtleioe indusedthe staindard samples

It with Renapueciaipd deahRasemken e esuisehianestsing the AN an

antlb dies of the |nv uiﬁl\gym an in, vitro diagnostic assay, It is possible to
Ul S REmRlE RBFRRFHSR Ao PTRAL RrRGRy LR de)iFpdice, inhibit
or mmmbaseggmwdﬁmsmemdmmﬁﬁmheeﬂﬁbbse such as an exaggerated Th1-

mediated immune response associated with an autoimmune or inflammatory disorder such
as, for example, Crohn’s disease, system lupus erythematosus, psoriasis, sarcoidosis,
theumatoid arthritis, vasculitis, atopic dermatitis and secondary progressive multiple
sclerosis. In an exa{ggerated Thl-mediated immune response, Thl cytokine(s), such as IL-2,
IL-3, TNF-alpha (TNFa) and IFNYy, are presented in a subject at level that is higher than the
level of Thl cytokine production in 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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15antigen. For a given disease, samples of blood are taken from subjects

diagnosed as being at various stages in the progression of the disease,
WaQpdleieyarious points in the therapeutic treatment of the did€aEEB20&i0g1514

a population of samples that provides statistically significant results for

each stage of progression or therapy, a range of concentrations of the

antigen that may be considered characteristic of each stage is designated.

20All publications and patent documents cited herein are incorporated

herein by reference as if each such publication or document was

specifically and individually indicated to be incorporated herein by

refergncg, EitinnmiRYbisainsRAGPALN AR R ROLIDteRARS:,

as an admission that any is pertinent prior art, nor does it constitute any
TeGRS SRR (R & EEHIIRD SR daltbitttiRe Sushes Fibviidisa s ps mgching.
Thesvh 2B e entitedies hed iyt ayeofiitie medesaripiad cho 38 Ohskdihisd theponse
il Iesognis atine Ivenian.can be practiced in a variety of

embodiments and that the R)regoing eségr‘iption and examples below are

for plirpesesyidinentaticfelidin entibeidztompdsitions|anrbtotataficiommune-
rel L MBEERre adkiiRIOMINEAMRIGESwIRE Y BE SR XPEF B M okine

conducted and results achieved are provided for illustrative purposes only
e WGP R Lo R e SREANR ARG G U R e rekehmakeitsAeents
redoXAMPAbEetartpRn g ogarassion andlSildification)pflHumaa, Intesferomn, 11-

IBEEKT 57] ?Lgl“? g'S IL—H)I 3‘1‘3%9-59 %EtﬁmQA%% ;? ?, %%%g%ﬁﬁlélgkines

sequence of human interferon gamra ( was amp

sughorh MURh airb D NIAPS b piel YA ES.OHEIR L dB b ATRC RYIG I FRE pedifiectalkine.
oligop} idesvIheAMRIficatan a{emyggigﬂw&ﬁlg%kayskf@&%gﬁms&
I . The

10.intg the pET41c expression vector (Novagen, San Diego
ASIELASH WAL A BRI ERT SSRTE LY SirRDIBdeMomRisiP S ehther co)
imandamecischistitineotadlatitheaGytarmninobanf; biEhy: altowingntodibaagdsmnd
. piatinylatiop ratein and purification by IIVIAC (Immaobilized Met
e e e i e
disspdgranagbidncanonrmple petmaatieniwid sprenetitiveight lasstebdominal

syMpisReneRde FeheRBiASABIBSAapedifprbein v hietinyiatiopsf e
@vﬁggﬂ{hﬂ%s guence. Sipgle colonies resistant to Kanamélcm (50 mg/m1)
ACHRACHIB BRELITCTD W) RENSSRE A CRlddR8 B fate a
phstartencultuneséte kiBalkars S0 undéfilifing dQumgey Iikand dsovendeeshigiikss of
the culture sed 1o inoculate (1-10Q dilution
b s B e e
abponmpidatt T (eginneaiad grdneradB Hebtsmrdivaitduzaonphervisel an
achQﬁva%%@aﬂ%&d@@éﬂ&%aﬁhiﬁl@H&?émhPTG) dded to.a final
isopropyl-beta-D-thiogalactopyranoside (IE was added to a final_ .
conct@ F&‘ff&ﬂe&s?‘itf]ﬁm%fﬂaﬂalﬁ%féﬂ@% Bty AR s s i Acfer
suffeeigafenconditions1€letsi Wisred2h aemhtrifugediaintG0terfisedar 2@n
il pell -20C. Under th%s (e:oréditi ns
e e e R e R R e
infagprstetipgdisorder is identified by methods known in the art. For example, subjects

suffering from an autoimmune disease such as Crohn’s disease, lupus or psoriasis, are
1dentified using any of a variety of clinical and/or laboratory tests such as, physical
examination, radiologic examination and blood, urine and stool analysis to evaluate immune
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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Bacterial pellets were thawed and resuspended in 8 nil of Bugbuster
reagent containing 8 ml of Benzonaze (Novagen) and incubated at room
wagisaeive for 30 minutes. The solution was centrifuged for BOTB0064901514
at 1 5'000g at 4 'C. The pellet containing the inclusion bodies was
resuspended in 7 ml of solubilization buffer (50 mM Tris-HCL pH 7.4, 300
niM NaC1, 20 niM Imidazole, 5 mM13-mercaptoethanol, GM
Guanidin-FIC1). The resuspended material was centrifuged at 4C for 30
minutes at 15'000g. 5Two 5 ml Hi Trap Chelating column (Amersharn,
Buckinghamshire, England), loaded with NiSO4 and equilibrated with
Pafoubilization Ruffsfsonase srTaaqied 008 thRlRGERIAING IR BRAMUAGHN6E'S
d |nstrlf£ct|o€$. Tgegitgp%%%ant after ih,e centrifugation step was filterona_
IS B RoamBr ANESF T TORARE b YT BRRSHIH WP e e i pa pfthritis
arepdenpfidlunibgning. Thleodaksm nsdierethes ptacethagigetdibldguime
chro S on.10 column protein.xefolding and elution.
e G R AR e
diserdarsiiah s infeatraEasditesstuiifiz anidrnisedter Wiseitrerdasingf 2 variety of

labRedisRnéiasianicaf relms vadauien (SR MM PR, FbrkiRkiditn 309 MiWNamblbody
Was_appltl%j? at 1 mlhnin, for 1 hoar until 100% refolding buffer was

10 3 PR RRE U HE o TR VIR HER TIRRE ARISRE S s 25 anodprRBRfiRgase or an
infbmﬁgatdl’h disefdhﬂadcpm@remmmlﬁlehﬂ@drﬁm ﬂf&h]:&}ﬁﬁ_jﬂmn; witbciated
wit%l lt’ﬁleo E'i&)lrlglfeﬁrlg %ﬂe Me&l Irc’e'ﬂge]d’, io’n%(ixblfFe’% ol}l %é:e(lf 1%1(9[0 rrg Meégg(%giﬁxl“ﬁ?é{r, ie.,
Protein containing fractions were pooled and desalted’on columns
worsgmErEh af e istisarcf oim PRSihedy de alpat picmiaringdreme an immune-

rel b ueriand 1esed AltdfnfanE SAMR bEA: k8] e dNekRiOerea
Ga#}ﬁa on (:\{ﬁll_ urface Chinese hamster qvary (CHO) cells (available

SIS A HCES WETEErSty TPAEPERHBL"S O AT E- AR A G LR APeT BN T

progiiAocOMABiare walbelonsd into pPCDNA 3.1 plasmids (Invitrogen,
Carlsbad CA) containing neomycin resistance genes. Transfectants were

acc I' e A. fI, oer usin a,n antj-6xHis (Sigma) antibody.

e e e R S S e g R AR g
prapsiylgesin mtivi FlgninAb ¢otonebBaimdBectbnl Ngkinsomn 26 Frasdim iakes
adNEXAMBIE R %a%%?@a@gﬁém@o@éﬁf%@a@%&sf%'n%%%dures

for construction and handling of human ibraries are described in
autgEIRgRahdeteares a2 i e d9vsition: Bomaerndie alileinlsepsitieer by
auttRigreRcali i SOt 6lyddbianas RiUIBaRYHEE YNa6eisareEReehagaiast
IFNy according to 30the following procedure. Liquid. phase selections.
ma ?ﬁfjots of scFv phage libraries (1012 Pfu) obtained from Cambridge
AntiboayTeckmblatim¢@arfithe dgentitd) wenE blpekeicbiyits RBSntoataining
hur:r)l%/ﬁ (Hdl‘(klaﬂié‘dﬂ% 5@&'& xﬁg{h%% QlollﬂroPet Jf)%@att%%%%ﬁ%%{gd Htg]ﬂ%ﬁ%% diseases.

mixer. Blocked phage was then deselected on 5 streptavidin magnetic

Uppa &irgtoijna mIBED préibetieinalimiissesh omigertnerayares ibasifavixef.
autbiggalested phage was then incubated with in vivo biotinylated lifFNy (100
nM) for twq. hours at room temperature on a rotary mixer, Beads were
cap P G B TN PA o CHE Eh PES B
sariipesem® OcanmdiBglyash esefuthsRBEn Btiad sSkveerahplr, dirchilF by dadiedil of
ally growi Il incubat ne. 10 hour at 37
e T O e S TR e
sangpligted to titer the selection output. The remaining infected TG1 were spun

at 3000PEMIRGiment, 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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15 minutes and re-suspended in 0.5 ml 2xTY-AG (2xTY media containing

100 ughnl ampicilin and 2% glucose) and spread on 2xTYAG agar
W@B0essesi Plates After overnight incubation at 30 C 10 ml of 2RTCYAB2006(801514

added to the plates and the cells were scraped 15 form the surface and

transferred to a 50 ml polypropylene tube. 2xTYAG containing 50%

glycerol was added to the cell suspension to obtain a final concentration of

17% glycerol. Aliquots of the selection round were kept at-SO C. Cell

surface selections. Aliquots of scFv phage libraries (1012 Pfu) obtained

from Cambridge Antibody 10 Technology (Cambridge, UK) were blocked
imWEBi RS SABEIR MABYHAMEND sakipened 5k fanane B oMt I8P ated with a

blt mperature on a rotary mixer. Blocked phage was then deselected for

BHE BT LS ETSREB YT CEO BN RIRSBERY SRR g 7 &iorphpn of the
angPisplay vector (in a T75 flask 80% confluence) and that had been

prev j ontaini % (w/v) skimm ik, . ..

Dol e W eI SRR Seimins e
anfgra BT doohtieprsetatting witandertnshiakifghCuilszere réudtensample is,
e.gVaSBReMIIREFM NRER RRYEY-RRZGE ShHesk pﬂpﬂ%@aﬂﬁ%&’ily

10 ml of expgnentially growing TG1 to the T75 flask and incubating for
cORHIFIRAIP BE SPEHA QMLHRRG AHPTaHEE SPHe et RS Dy dard
theserliicll iippteditartivtrdhdtbelentiad auipaty ihfediedd@EblwereRauUTia BRHEd

g i S re- ended in 0.5 nil 2xTY-AG (2xTY media

e R R R b
andPpvarseaiaiBioaSERy prires inthe tovioamight indetbaninndl 300 @isehofith a

stad¥ard Ofpvv/asvargied te thaplalesangdthge.cells were WO
2002/10 EQlPCT/IBZ 06/001514 scraped form the surface and

tranSFEM e A BPR O HAD BRI BT I¥h B oPiited dsHaihm BgYs antibodies
of giayw@mvasmqwmmmgmmusmmm posslbtiaito atiFes ddpeenwation of
autb GRS Bl liONale, Al B AR QR BGUELE SERLAL PG POARE 1ENy
rescue. 5100 ul of cell'suspension o tAned from previous se echon
anhigeih Sof R FAVER dEG A% Co IR chbhyed eradiegrbwn sitidw € diignasgitationing

at (R46u5RmydnH 8o R0EReh B3HO Do yuasnpachadribheulivie WamtheRutic
3 x 101 MK13KQ07 h rﬁghage and incubated for

" super-ir}f cted with elpe )
SR O L) PR ARG RIS HeRRCRU G g
Sigoé”mriifugamilmﬂgfm eachlsagt 2000 gmnitm di@lmitesy e oﬂhmgdémrmedémhe
anfil (RRURRPOCINAIEIE AEARKNR0 RLALARTE (ARG ampiclin

/m1 Kanarnycin). The culture was then grown pvéirlra}la tat 30 C (240
rpmy VSREERSIoHS BRAgalveisdesamerss Eitadherein Smiromoriéss weringizked

refinéace 48 ireitie sudRicBROAIN BEbREdNOHAX IDCAGEMR IR B Gieape)
and wn a -120 rpm) for 5-6h. M13K0Q7 helper

. e[[\g?llb gro (%(%3179( 00 % P

S age WASRIEE {0 S5 th WSS b Ao A mithlsdiortaet sateriion)

doofmdl e ndiGnitratye fioneadhissihinithemult peliand inhuhaiecrdddy G

cof ARG Jahi0iERlowIRR digydl, Blalseale SENITHASE 2L 0 R
for 10 min. Supernatant was carefully removed, cells re-suspen ed ina50

beqp degaribak by s A ARG SosArpYiemignsee 3o (a2t mimyilFscaseirL B Athe
inv@ﬂﬁcﬁh%ﬂ)@ﬁéamﬁqﬂ byagding éﬁ%%%&ﬁ%@%ﬁ&%f@gbﬁ §e_g(91'ption

5% skin}med milk powder followed by one hour incubation at

ontainin \ ne ny !
an r86?ﬂ’1%% NS, ‘PhRpRates Sk dfestrtnntadidaetabompfibss himpet
follpm and the phage containing supernatant used for the ELISA.
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Phage ELISA. ELISA plates (Maxisorb, NT_1NC) were coated overnight
with 2 pg/m1h1FNy in 25 PBS. Control plates were coated with 21.1g/rni
WEBAe/Pigess were then blocked with 3% skimmed milk / PBS BETo®3906/001514
temperature for Ib. 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% Tw-een 20. 50[11 of 3% skimmed milk / PBS containing
(HRP)-conjugated anti-M13 antibody 30 (Amersham, diluted 1:10,000) to
each well. Following incubation at room temperature for 1 hr, the plates
were washed 5 times with PBS Q2% pieen 20. The ELISA was then 54
WO 2006/109191PCT/IB2006/001514 revealed by adding 50p1 of TMB
(Siora) w001 oA EZSOI0 op s eaction, Absarption ijensiv .
was read at 450hrn. Phage clone %equel}i)cmg mg?e clones were place
argPEp e fivicH piiedivo REaReiveg 18D 2nd 256 ARy Accametivd (e dingiingogen the
préghvigieanshgrown at 30 C (120 rpm) overnight. The next day 5 pl of
culture was transferred into another plate containing 45 t.a of dH20 and
' g plates was then. frozen at - . After thawing, 1 pl of fins
RS B Heun e A e e N T
chthgorimer specific for pPCANTABG6: mycseq, 5'™-
CTCITCTGAGATGAGTTITITTG-3' (SEQ ID NO:100) and gene3leader, 5'-
10 THEPPAFIE CERAPPRERE G PR AR Freerrer B kiGrap ggmma
(hIFNy RGN petio asiplited difiddiimd 6D o oRusitg chaMeiage(PCR)

0. 5¥Ste Mjlli e). 5.l of the eluted DNA.was seguencing. usi
B R A R A onca

nfy,fherifiet ke s rassier kaeiea Nionasnndre Rierutad Thio vadeepa it ther

méBigEQtiEmRRIEcARtAINRED . ARl XIXAT Bedia {0 JR-HIUGRREY RSk the C-
well and grown at 37C for 5-6h &%(S)EQ rpm). 100p1 per well of 0.2 MM IPTG

termisusrof HIEN AHQudne fivet 1t 8@%&%@3 bERiEBMPAIRiEFBiop LY
IMAN [k bifale staar eciharfringyoateehaverighy. at 30 C with shaking at
250 rpm. The deep-well plates were centrifuged at 2,500 rpm for 10 min

E)@pgst}agsupematant carefully 20 removed. The pellets were re-suspended
iIn 150p1 TES buffer (50 mM Tris / 1-ICI (pH 8), 1 mM EDTA (pH 8), 20%
sucrGse2tBrpléibntatr it esfpnst b ibasE T whBiNRarha pACYC184-

BibypetesticidcinwaspeiRicacdhyy addinilaa! af ailvutesoldgymitber Ha

TES:water dilutign) and jncubation on ice for 30 mm, Plates were then
Avégr%atﬁlfvﬁ%%l 4 b’g??epc Rt o iinee Kepama @é’n%gzlﬁﬁ #&bris. The

Clioperpiatanss (Ve re/caiehely dsansfe malhiidi? hanathe anniatefitalimiaia ppd
RESRbULEDEE 1D RSB SIS D Linighione) pegays o ELISAs.

The next day, the culture was used to inoculate (1:100 dilution) a 400 ml culture of
LB (Kan 50 pg/ml/Cm 10 pg/ml) supplemented with 50 pM biotin. The culture was grown
at 37 °C with shaking (240 rpm) until an ODggg of 0.6 was reached. At that point,
isopropyl-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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Large scale scFy purification A starter culture of 1 ml of 2xTYAG was
inoculated with a single colony from a freshly streaked 2xTYAG agar plate
W@pehénsgited with shaking (240 rpm) at 37 C for 5 30 hours. REY/HRRefotI$514
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 WO
2006/109191PCT/IB2006/001514  The next day the culture was
induced by adding 400 ul of 1M IPTG and incubation was continued for an
additional 3 hours. The cells were collected by centrifugation at 5,000 rpm
for 10 minutes at 4 C. Pelleted cells were resuspended in 10 ml of ice-cold

Thi Eshutisi{ercompirtenied withipiRiease bibitews-as dasgined-aRaVeng the
. gsmo%(éihock was achieved by 5 ing 15 ml of 1.5 diluted TES buffer

dd . .
RO 0 BB S S S T REUHoE At e b RO Wt s e M Jot - 74,
30@ehiviiNAES 20 401 thpelelseltalpimdhe Bupenontent Ganiaaraidly The

transferred to a.fresh tupe. Imjdazqle was.added to the supernatant to a
e RS 0 e o S S OIS equtoravee

in PESavasbHuéhrd beletntgbeland (noutrslted. Guckinghaynshixe Haigth ),
Toddd FRAMNGSS 61]@9&1‘ Eq&%ﬁ%wm %@L’iﬁiﬁ?ﬂ%ﬁ%%@%rgggnmgg {o%ether

minutes and the supernatant carefully removed. The pelleted resin was
acqerding i Maptiactly i grturiieac)v-smenaart 2 isoths wpniEfirerion sepovas
filiMoNacss Lehmvhipridazaieiorlitds @) cngrsusnr iRy asREdaHilDH Amp at
] rg]glléq)r(:hq colémn (Bioraﬁﬁ). 8£I %f cold Wash Buffer 2 (50 mM NaH2PO4
M REETS WRF a2 B ES o) Wt o g 15 RgraRty &ystem for on
colwolnmroeingedvlitinflend dhgoscFheviznen dislededgaotedmstheseohsiv ittt 2nl of
solﬂﬂ_ig;ﬁwﬂgﬂfggqgf ﬁ%%MAlfH{é%P él'digr%%ﬂ%wﬁlicgtiggguq}g%vé‘gl&l}%rﬁasing

imidazole, pH to 8.0). Fractions were analyzed by absorption at
congatrdtaint setoldinely fractiors M drés glelentbétb ROB utfdéaich arrgammied at
1 tiiBhi) esaibnpuealumm{Amasshamieavwiibraiad Withh P &Rt e SCMd Rurther

PBS were analyze SDS-PAGE and quantified by absorption at 280
R %lfri it gﬁf&@y%lﬁgfﬁ%q beF iR b Bl Spiche
coledia MR 8l utiopdfedferXtra otV Mithitida 103 00 telfe MuCG apomaldaiteedle). Protein

1 e . - o e Juilibrate
cort R, %fa@t%]ﬁ 5%‘1@ I%:tﬁmnd dg)sgﬂpcllao%{%liligggl g‘é%s\ig%&g’ﬁ%%ns)gq librated

_huFENy antibodies were produced as desc
with FRRyhIb6iserbehreeirip asedisetinveied gsd gtrsedine-i8@Aification of
single 25 chain variable fragment (scFv) blockers of IFNy activity. A
EXAPOPEE ge Giif lethyr husiferhse) fcive@anyrbiaer FCb) iSaktfaidele GBP1
promoter, was transfected into the human melanoma cell line, Me67.8.

BotH-SErs Aty \wer At de s (hedehicinord EoRdoratesiaRly transfected

with@ewie g& et NEMPAHON AMED HNEsIWele asa JRROHR RISRMWASplasmids
rforme 'Ié%efis&cgv found.to inhibit the induction of firefly luciferase were
u

(e G & PORRIIRG A VRS 6t FE6R SISt T TRSTRsIR A
sel@dsd byl ok textragbsoindibitbslithessFN i doting veparderdivtd s dose
C | - [ h VC Ié)neessqol\'{v {]UIEII W 5 as

various concentrations 8,0.17, 0.043 an were tested

confugre i3 By eBleS BB svamaERN o nigtnes (B3 dRsrdemgDickinson,
Fraaemiaenikadisg)from left to right). The percentage inhibition exhibited by
5each scFcv extract at these various concentrations is shown in Table 3

e8Pk T 0l6. 3 D RIEEPIAGE INNIRiAR, o ENy-induced reporter gene

expression by periplasmic scFV extracts
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.
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Liquid phase selections.

Aliquots of scFv phage libraries (10" Pfu) obtained from Cambridge Antibody
Technology (Cambridge, UK) were blocked with PBS containing 3% (w/v) skimmed milk
for one hour at room temperature on a rotary mixer. Blocked phage was then deselected on
streptavidin magnetic beads (Dynal M-280) for one hour at room temperature on a rotary
mixer. Deselected phage was then incubated with in vivo biotinylated hIFNy (100 nM) for
two hours at room temperature on a rotary mixer. Beads were captured using a magnetic
stand followed by four washes with PBS/0.1% Tween 20 and 3 washes with PBS. Beads
were then directly added to 10 ml of exponentially growing TG1 cells and incubated for one
hour at 37 °C with slow shaking (100 rpm). An aliquot of the infected TG1 was serial
diluted to titer the selection output. The remaining 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 scraped
form the surface and transferred to a 50 ml polypropylene tube. 2XTYAG containing 50%
glycerol was added to the cell suspension to obtain a final concentration of 17% glycerol.

Aliquots of the selection round were kept at —80 °C.

Cell surface selections.

Aliquots of scFv phage libraries (10'? Pfu) obtained from Cambridge Antibody
Technology (Cambridge, UK) were blocked with PBS containing 3% (w/v) skimmed milk
for one hour at room temperature on a rotary mixer. Blocked phage was then deselected for
one hour at 37 °C/5% CO, on CHO cells transfected with an empty pDisplay vector (in a
T75 flask 80% confluence) and that had been previously blocked with PBS 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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scraped form the surface and transferred to a 50 ml polypropylene tube. 2xTYAG
containing 50% glycerol was added to the cell suspension to obtain a final concentration of

17% glycerol. Aliquots of the selection round were kept at —80°C.

Phage rescue.

100 l of cell suspension obtained from previous selection rounds were added to 20
ml of 2xTYAG and grown at 37 °C with agitation (240 rpm) until an ODgyg of 0.3 to 0.5
was reached. The culture was then super-infected with 3.3 x 10'° MK13K07 helper phage
and incubated for one hour at 37 °C (150 rpm). The medium was then changed by
centrifugating the celis at 2000 rpm for 10 minutes, removing the medium and resuspending
the pellet in 20 ml of 2xTY-AK (100pg/ml ampicilin; 50 pg/ml kanamycin). The culture
was then grown overnight at 30 °C (240 rpm).

Monoclonal phage rescue for ELISA.

Single clones were picked into a microtiter plate containing 150ul of 2xTYAG
media (2% glucose) per well and grown at 37°C (100-120 rpm) for 5-6h. M13KO7 helper
phage was added to each well to obtain a multiplicity of infection (MOI) of 10 (i.e., 10
phage for each cell in the culture) and incubated at 37°C (100 rpm) for 1h. F ollowing
growth, plates were centrifuged at 3,200 rpm for 10 min. Supernatant was carefully
removed, cells re-suspended in 150 pl 2XxTYAK medium and grown overnight at 30 °C (120
rpm). For the ELISA, the phage are blocked by adding 1501 of 2x concentration PBS
containing 5% skimmed milk powder followed by one hour incubation at room temperature.
The plates were then centrifuged 10 minutes at 3000 rpm and the phage containing
supernatant used for the ELISA.

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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revealed by adding 50pl of TMB (Sigma) and 50p1 of 2N H,SOy4 to stop the reaction.

Absorption intensity was read at 450nm.

Phage clone sequencing

Single clones were placed in a microtiter plate containing 150l of 2xTYAG media
(2% glucose) per well and grown at 30 °C (120 rpm) overnight. The next day 5 pl of culture
was transferred into another plate containing 45 pl of dH,O and mixed. The plates was then
frozen at -20 °C. After thawing, 1 i of this suspension was used for PCR amplification
using standard PCR protocols with primer specific for PCANTAB6: mycseq, 5°-
CTCTTCTGAGATGAGTTTTTG-3" (SEQ ID NO:100) and gene3leader, 5°-
TTATTATTCGCAATTCCTTTAGTTGTTCCT-3’ (SEQ ID NO:101).

The PCR reactions were purified in 96 well format using the Montage PCR1L96
system (Millipore). 5 pl of the eluted DNA was sequencing using the mycseq and

gene3leader primers.

ScFv periplasmic preparation for functional tests.

Individual clones were inoculated into a deep well microtiter plate containing 0.9 ml
of 2xTYAG media (0.1% glucose) per well and grown at 37 °C for 5-6h (250 rpm). 100ul
per well of 0.2 mM IPTG in 2xTY medium were then added to give a final concentration of
0.02 mM IPTG. Plates were then incubated overnight at 30 °C with shaking at 250 rpm.
The deep-well plates were centrifuged at 2,500 rpm for 10 min and the supernatant carefully
removed. The pellets were re-suspended in 150u1 TES buffer (50 mM Tris / HCI (pH 8), 1
mM EDTA (pH 8), 20% sucrose, complemented with Complete protease 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).
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The next day the culture was induced by adding 400 pl of 1M IPTG and incubation
was continued for an additional 3 hours. The cells were collected by centrifugation at 5,000
rpm for 10 minutes at 4 °C. Pelleted cells were resuspended in 10 ml of ice-cold TES buffer
complemented with protease inhibitors as described above. Osmotic shock was achieved by
adding 15 ml of 1:5 diluted TES buffer and incubation for 1 hour on ice. Cells were
centrifuged at 10,000 rpm for 20 minutes at 4 °C to pellet cell debris. The supernatant was
carefully transferred to a fresh tube. Imidazole was added to the supernatant to a final
concentration of 10 mM. 1 ml of Ni-NTA resin (Qiagen), equilibrated in PBS was added to
each tube and incubated on a rotary mixer at 4 °C (20 rpm) for 1 hour.

The tubes were centrifuged at 2,000 rpm for 5 minutes and the supernatant carefully
removed. The pelleted resin was resuspended in 10 ml of cold (4 °C) Wash buffer 1 (50
mM NaH,PO4, 300 mM NaCl, 10 mM imidazole, pH to 8.0). The suspension was added to
a polyprep column (Biorad). 8 ml of cold Wash Buffer 2 (50 mM NaH,PO,, 300 mM NaCl,
20 mM imidazole, pH to 8.0) were used to wash the column by gravity flow. The scFv were
eluted from the column with 2 ml of Elution buffer (50 mM NaH,POy4, 300 mM Nac(l, 250
mM imidazole, pH to 8.0). Fractions were analyzed by absorption at 280 nm and protein
containing fractions were pooled before buffer exchange on a PD10 desalting column
(Amersham) equilibrated with PBS. The scFv in PBS were analyzed by SDS-PAGE and
quantified by absorption at 280 nm. The purified scFv were aliquoted and stored at —20°C
and at 4°C.

EXAMPLE 4: scFv Extract Inhibition of Interferon Gamma-Induced Reporter Gene

Expression

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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Several scFv extracts inhibited the IFNy-induced reporter gene in a dose dependant
fashion (Figure 15). For each scFv clone shown in Figure 15, various concentrations (2.7,
0.68,0.17, 0.043 and 0.011 nM) were tested as shown by the columns above each clone
name (descending concentration from left to right). The percentage inhibition exhibited by

each scFv extract at these various concentrations is shown in Table 3 below.

Table 3: Percentage inhibition of IFNy-induced reporter gene expression by
periplasmic scFV extracts

IscFv]pM | A6 | H8 | A8 | D8 | C10 | B4 | B9 [ Fo | A4 { E1 | co | g7 | g1o | ps | c6 G9 | D3 { F8

2.7 82 80 85 60 63 63 | 62 | 68 | 36 | 43 56 75 47 82 73 52 69 [ 64

0.68 92 75 86 60 50 49 | 53 | 32 1 68 67 73 44 73 66 12 55 64

0.17 | 100 | 65 87 40 53 21 56 3 0 38 58 24 0 31 25 0 36 | 48

0.043 87 26 65 10 34 5 0 0 0 10 | 33 38 0 11 0 0 28 0

0.011 0 0 13 0 19 0 0 0 0 V] 0 4 0 0 0 0 20 0

EXAMPLE 5: scFv Inhibition of Interferon Gamma-Induced MHC Class I

Expression

A flow cytometric assay was implemented to identify fully human IgG antibodies, or
fragments thereof, capable of blocking the expression of IFNy-induced MHC class IT
molecules. Following the plating of Me67.8 cells, 5 ng/ml recombinant human IFNy was
added to cultures in the presence of various concentrations of candidate fully human anti-
IFNy monoclonal antibodies. Following 48 h in culture, cells were stained with
fluorescently labeled anti-human MHC class II antibody (HLA-DR) and analyzed using a
FACSCalibur®. Thus, the ICso (Where 50% of the IFNy-induced MHC class II expression is
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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blocking the expression of IFNy-induced MHC class H molecules.

Following the plating of Me67.8 cells, 5 ng/ml recombinant human IFNy

was added to cultures in the presence of various concentrations of

candidate fully human antilFNy monoclonal antibodies. Following 48 h in

culture, cells were stained with 15 fluorescently labeled anti-human MHC

class Il antibody (DIA-DR) and analyzed using a FACSCalibur(c). Thus,
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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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Louis, MO) according to manufacturer's instructions. Briefly, supernatants
War2noottavigfected cells were incubated overnight at 4 C with hRETNBP06001514

(G) IgG binding buffer (Pierce, Rockford IL). Samples were then passed

over Protein G-Sepharose 4B fast flow columns and the IgG consequently

purified using elution buffer. The eluted 1gG fraction was then dialyzed

against PBS and 25the IgG content quantified by absorption at 280 nm.

Purity and 1gG integrity were verified by SDS-PAGE. EXAMPLE 7:

Inhibition of Interferon Gamma-Induced MHC Class H Expression by

PafRe@§armatied 5aF vlones inli@ﬁé’d\/VEKB/-ﬁﬁﬁihﬂ&ﬁlNﬁ@drlt(ép?lﬁéile\zl#:%g%ﬂ@géﬁﬁrga cells.
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anEJﬂLﬂ{ﬁ&ﬁsﬁ,BmW&Wé%é%% 20Q6(001514 Panels 1-7, these

IgG clones inhibited IFNy-induced MI-IC 1l expression on melanoma cells.
(xp Qlﬁmﬁ’fy‘ﬁ%ﬁﬂtﬂe‘wgé%{?ﬁéé%ﬁqﬁlﬁiﬁmﬁ%wmlﬂ%mession
(MomBapAROME cellasyasicRimparEtoM eSS -0t Aymas | FNy mAb

16C:1{ ag%the ll?&D S¥ terrllsﬁgm&%]se anti-human IFNy antibody MAB285.
Fully P(f hess -§-§e§ S5 SLES S A RTeRy AN 5C3 (-A-), and
Taiple RIC Systbwisofficllf Nimreapotis ANNymauseahiintitodas. [FNy

MAB285 (-0-) 250 values for these IFG clones are
shown below inj Tablg:¢. vhable 4. |Chmrpaisikipifitly Human anti-IFNy
monoclonal angbodies. IgG mAb MHg. |} ighifitionf<ell{Based Assay IC50
16C3 100pM MAB285 400pM IC,,
16C3 100pM
MAB285 400pM
ACI1.2R3P2 A6 41pM
ADI14R4P1_B9 322pM
AC1.4R4P2_C10 203pM
AC1.2R3P2 D8 708pM
AD1.3R3P5_F8 1525pM
AD1.3R3P6_F9 185pM
ADI14R4P2_G7 233pM

EXAMPLE 8: Back-Mutation of hulFNy Antibody Clone to Germline Sequence

In the studies described herein, the nucleotides and amino acid residues in the
nucleic acid 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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AC1.2R3P2_A6 41pM AD14R4P1 B9 322pM AC1.4R4P2_C10 203pM
AC1.2R3P2_D8 708pM AD1.3R3P5_F8 1525pM AD1.3R3P6 F9 _ 185pM
WOADWRIP2 07 233pM EXAMPLES: Back-Mutation of hulENBCAABR$Y001514

Clone to Germline Sequence 10In the studies described herein, the

nucleotides and amino acid residues in the nucleic acid 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”. .46 heavy chain: The A

inununoglobulin heavy variable gene of antibody A6 had a 15 100%
oripiAIaienY fepibs HUSPR-GerEdIBR Rifdc & &@%V&f@cﬁt@ﬁé@aﬁ%ce of IGHJ5-

ber M99660), The lobulin heavy joining (IGHJ)
mﬁ% dt vrvr;se{‘encea%‘éta?‘%sﬁi# éﬁg ek e GHRPRET AT SIS, aﬂ@e

reSI@NS regibovarl 1A Gavas iid€abite d asnkGHR) 21(d Gl €BR heglions ateutddadined.
better overall homology with IGH.T5-02 (Table 5B below). The

Table SA: Comparison between A6 and human functional IGHJ2 genes

CCACA l%@TTCGAIC@CTGGGGCCG@GGCACCCTGGTCAC@GTC’T A6 (SEQ ID NO:103)

W G R G T L V T V 8 8 (sEQ ID NO:110)

CTACTGG’I’ACTTCGA’I’CTCTGGGGCCGTGGCACCCTGGTCACTGTCTCCTCA IGHJ2 (SEQ ID NO:111)

Y W ¥ F DL W G R G T L V T V 8 & (38 IDNO:112)
CDR 3

Table 5B: Comparison between A6 and human functional IGHI5-02 gene

adacreeTTCenccCCTGEEECAdEGE0ACCCTRETCACCETCTAGACT A6 (s5 1D N0:113)
W F D P W GR G TUIL V T V S S (seoipnosiia
ACAACTGGTTCGACCCCTGGGGCCAGGGAACCCTGGTCACCATCTCCTCA 1GHTS-02 (SEQ ID NO:115)
N W F D P W G Q G T L V T V 8 & (SEQ ID NO:116)
.CDR 3

AG light chain: The immunoglobulin lambda variable gene (VL) of antibody A6
belongs to the IGLV6-57 or V1-22 subgroup (GenBank Accession Number Z73673). A6-
VL has 7 mutations compared to IGLV6-57, three in the CDRs and four in the frameworks
(Table 6 below). The mutated nucleotides and amino acid residues are shown in boxes in
Table 6, and the CDR regions are underlined.

The four mutations in framework regions are: Ser to Ala in framework 2 region at
Kabat position 43; Ser to Thr in framework 3 region at Kabat position 72; Lys to Glu and
Thr to Ala in framework 3 region at Kabat positions 79 and 80, respectively. The four
mutations in the framework regions were changed first individually, then all together back
to the corresponding human germ line residue. The mutations of these four residues back to
the corresponding human germ line 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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WO 2006/109191PCT/IB2006/001514 original IGILT region of A6 was
therefore mutated to correspond to the sequence of IGHJ5- 02, but only

waataa @aguence outside the CDR3. Mutated nucleotides andPamiiBe@cieh1514
residues are shown in boxes in Tables 5A and 5B, and the CDR regions
are underlined. Table 5A: Comparison between A6 and human functional
IGHJ2 genes 5 ACCACACTTCGAg CTGGGGCC
GGCACCCTGGTCACEGTCTCG'AGT AG (SEQ ID NO:109) PF DW
GRGTLVTVS S (seQ in brodio)
CTACTGGTACTTCGATCTCTGGGGCCGTGGCACCCTGGTCACTGTCT
CCTCA I0HJ2 (8E19 ID No: 111) YWYFDLWGRGTLVTVSS(sEg ID

Tahig 4: 1 neparBot(hb Fiasien 38 Ddrimpasis GmbietudBRIAG i TgBrkman
functional IGH.T5-02 gene

wICACACTG %&&%&&@&1@%@&&5@?’%@%%% GIGALEEICT

—QgAGTg A—IG% E!Q\M]Q‘:%l(g‘)'lg SRAAVESH R, PTTVIYEDN B Y
M AnCTaG e e LR R b e emfiezncvs <0

CTCA IGHJ5-02 (3E4 ED NO: 115) NWF DP WGQGTLV T VS S(sEQ ID
NO:11G) 15CDR 3 [ AayBg The immaneglobulin lambda
nuvalradyle g emesty iisoéipibodykEebelongsstofhe 1GLVE-57.0r Vd-22% 10 wo:.117)
2s-subgroup (GenBaskAdesssionfmmber Z3EER)mAGedtkihas Zmutations
" ¢thpared to |GLV6-57, three in the CDRs and four in the frameworks

khkhkhkk - .***jdf******
eotl

(Table 6 below). The mutated nucieotides and ‘amino acid residues are

showndRdees RaR kbl teatdihn ¢RR mﬁ%ﬁt%ﬁﬁiugg&rﬂa%h in

Fi The four [ﬁufgﬂons in framework regions are: Ser to Ala in framework 2
"RUSToM at RabaT BESHK S artgtiidraridiaduricvsrebisknatineh g produce
thepSBHEH Z&6itody (@ &lthamchiidiedtdddaid feaihew arit 3-rgibMatKabatthe

APRSHt X , i 1 . %ifzo A ta'%ieo int amework
° %ﬁ%ﬁg %é?eﬁglga%%é{? (?%%%%?v}l%gﬁf , then a]I?ilogsgltsﬁearl Qgc (25 to the
corr nding, human germ line residue. The mutations of these four
E}T&@?@; %dﬁ%ﬂf%@ nding fingtiss A gD AREPAMNno acid did not
alter;in a ay the.binding affinity. of 1-0501_antibady, also referred
to hglr%r%?ggl é?: r%la é?ggg,&%tlf)fo&{ft%?;gg’e %?\ﬁ&&lﬁ%’l?gb BaFEHto the A6
chygpeiperd Thebigeran 308 Groatrthe§Bicsrddpralth S odrasponeiRg of
NIGBUY aR iRsiduaiR CRRIDARIR Valkald GRR2 GIRIR A wargisa ded

measured by passing hIFNy (R&D Systems) in HBS-EP buffer at concentrations between

200 nM and 1 nM. The flow rate was 100 pl/minute and the temperature set at 25 °C. The
data was fitted according to 1:1 Langmuir model and the Ko, Kosr and Kp values

determined (Figure 18).

EXAMPLE 10: Activity of hulFNy Antibody

The activity of the NI-0501 hulFNy antibody was compared to the activity of the
antibody produced 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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NI-0501 antibody (baclanutated A6) as compared to the AG antibody.

W@ 0069109191 PCT/IB2006/001514 Table 6: Comparison BEIWE2G06@® 1514
and human functional IG11V6-57 gene CDR 1143ICDR 2 Human
IGLV6-57 NFMLIQPHSVSESPGKTVTISCTRSSGSIESNEVWYQQRPGS
PTTIYED14aPSGVP 60 A6-VLNFMLTQPHSVSESPGKTVTISCTESSGS/
NYVQWYQQAPGSgPTTVIYEDERRPSGVP 60

k*kkkkkkkkkkkk . .
****************’*************.*********.****** EE 79’80 CDR 3

Human IGLV6-57 DRFSGSIDSSSSLTISGLIKTIEDEADYYCWYDgISH

bacHRAHIR D EONR-D 5 Sl FR{CaR e ARNY feRayEiC I NEMity of the antibody
GGGTKLTVLG 112 (8E0 ID tO NO:118) ***sssset The complete

Figgi@hces of the NI-0501 heavy and light chains are set forth in
The activity of the N1-0501 hulFNy antibody was then tested on native [FNy. In this

study, human peripheral blood mononuclear cells (PBMCs) were activated with 1 pg/ml of
the mitogen PHA for 48 h, and supernatants were tested via ELISA for the presence of
native IFNy. This supernatant was then used to stimulate the MHC class II upregulation on
Me67.8 cells. NI-0501 was able to neutralize the MHC class II upregulation induced by
native human IFNy (Figure 20).

EXAMPLE 11: Cross-Reactivity of hulFNy Antibody

Binding assay: NI-0501 was tested for its ability to bind to IFNy using a Sandwich
ELISA format assay. Briefly, IFNy from the species mentioned in the title of each graph
shown in Figure 21 was captured with pre-coated NI-0501 (- A -) or the control anti-species
IFNy mAb (-m-). The IFNy from each species was detected using a polyclonal antibody
specific for the [FNy in that assay. As seen in Figure 21, NI-0501 binding to rat IFNy is
similar to the control antibody, but not for the other species, excluding cynomolgus
monkey.

Neutralization of IFNy activity: The antibody NI-0501 was tested for its ability to
neutralize or inhibit recombinant IFNy proteins from several different species. Briefly,
recombinant IFNy from the various tested species was placed in culture with Me67.8 cells
in the presence or absence of NI-0501 for 48-72 h. MHC class I upregulation was
measured as described above in Example 5. The cross-reactivity 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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Figures 1A-1D. The nucleotides and amino acid residues that were
backmutated to produce the NI-0501 antibody (i.e., those nucleotides and
Woesidiwsifiat were changed from the 15original A6 sequencel@rdB2006/001514
underlined and italicized in Figures |IA and 1C. EXAMPLE 9: Affinity and
Binding Kinetics of hulFINy Antibody The affinity and binding kinetics
of the NI-0501 hulFNy antibody were characterized on a Biacore 2000
instrument (Biacore AB, Uppsala, Sweden). 200 RU of NI-0501 were
immobilized by EDC/NHS chemistry on a CI Biacore chip. Binding was 20
measured by passing hIENy (R&D Systems) in HBS-EP buffer at
Ta e Erastgq?sécl%etwee %g TVI and 1 nM. The flow rate was
2mmoe ahd the' tem 8 attne set at 25 C. The data was fitted
accordibg to [InhulEamg i odel@yvd e Y’ | KEfand KBy vallieg | rmFNy
ALY, of 0 I ttFNy-antibody-was-compared-to-the-activity-of-th
alrpﬂbpfi)&g{l% HEeE DY thesclone A6 (i.e., the A6 hulFNy antibody). In this

shadys theRilins AbeRshiy FNy antibody to inhibit recombinant human

| N y=(Feu by M@@%M@Qp}@@s Il up-regulation on the human
né¢laraatiedhideg @67 .8 was evaluated. Briefly, Me67.8 melanoma

cells wesabheihate dinigh rhullNy, in the presence of NI-0501 or the AG
hulFF kg @Obamtib oty Fdiy48-72 h. MHC class Il upregulation was measured
asnde soribddrabbreiseEKEMple 5. The two antibodies presented a similar
activitpsweRdt demonstrates that the WO
Z@GM‘GQEMWHBZOOGIOOBM backmutations in the NI-0501 hulFNy
antiBéeefnot modify the activity of the antibody (Figure 19).  The
activity of the 141-0501 h antibody.was then tested on pative IFNy.
R BN S ol R ol P Fpendfna

forf&ilyomad wittrdtRirs(Vofrs stednito GEESRHE fbe 8 fenandfsupeeiBNtThis

supEIRAASIRd MBS 6 BiibeRiesRnse ohaAiMG LENY: IS RSB RHloso1

eb7.

was then used to stimulate the MI-IC class Il upregulation on
wag ghle 1Q sl @%ME‘Fo%éﬁﬁé‘l%%@lﬂﬁH@'r%g@n RS guRRIBRleus TFNy
(Fimdeieey by native human IFNy (Figure 20). EXAMPLE 11:
Cross-Reactivity of huliENy Antibody 10Binding assay: NI-0501 was
EXRYAT o1 s HRily R NodiR FNkHsHoGaaIwich ELISA format assay.

Briefly, IFNy from the species mentioned in the title of each graph shown

in Fighte1ddisyassoapbdrBstol W ereaaiathbileQ58d o eRlaihecoR P he NI-
Os&n}tliﬁﬁp]\ejcie . E)Efi mAb ? .The.IFNy from each species was detected
clo

Using a poNCIomal BRHBOH SHEH For Hane R MIspasdilyI 2 a8 fhasen
formhgsedep1 I xOBORabirkalingeta PED Haeisitsiwifdreeithipecontrdliantilrady,
an I DRGIES; . NOMSeYe s describe

0o JOrdREIANELSPRG ,%&zﬁwﬂig%gg%g%&%% (Y y3 3 degeribed

Neutralization of[FNy activity: The anti as tested’for its
ab%ﬁ?ilit}? g valuate adverse 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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NI-0501 for 48-72 h. MHC class Il upregulation was measured as
described above in Example 5. The cross-reactivity to, and neutralization
of, cynomolgus 117N7 was demonstrated by inhibiting the MIIC class II
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 IFNy from the other tested species, 25demonstrating no cross

EXRATBY Y 15enniEhaR v & A e&ﬁ[ghlﬁﬂ ey Wiltibodies
2006/109191PCT/1B2006/001514 Table 7: Cross Reactivity of NI-0501

NI-0984 proaudibihoidrdNynieadTiy1 ey TENyulAdd BINTERG) BNy Ve ferent
ceﬂ [l}Inlfa yBBa glog this observation a whole blood assay was developed. In this whole
blood assay, whole blood samples from several donors were mixed with a fixed
concentration of IFNy and different concentrations of NI-0501. After incubation, IP-10
levels were measured by ELISA as a means for evaluating the efficacy of the anti-IFNy

aﬁtibody to block the production of IP-10 (Figure 23).

Other Embodiments
While the invention has been described in conjunction with the detailed description
thereof, the foregoing description is intended to illustrate and not limit the scope of the
invention, which is defined by the scope of the appended claims. Other aspects, advantages,

and modifications are within the scope of the following claims.
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= recombinant rat IFNy rm = recombinant mouse IFNy 10+ cross-react -
do not cross-react = not tested In addition, cynomolgus PBMCs were
activated with 1 ng/m1 of the mitogen PHA for 48 h, and supernatants
were tested via ELISA for the presence of native IFINly. This

CLAIMS:

1. An isolated fully human monoclonal anti-lfrlntibody or antigen-binding fragment
thereof, wherein said antibody comprises:
(@ aVy CDRL1 region comprising the amino acid sequence ¥ASEQ ID NO:3);
(b) aVy CDR2 region comprising the amino acid sequence
AISGSGGSTYYADSVKG (SEQ ID NO:4); and
(¢) aVy CDR3region comprising the amino acid sequence 8&8YVPHWFDP
(SEQ ID NO:5);
(d  a\. CDR1 region comprising the amino acid sequenceSIREASNYVQ
(SEQ ID NO:8);
(e) aM CDR2 region comprising the amino acid sequence @RRS (SEQ ID
NO:9); and
® a V. CDR3 region comprising the amino acid sequence @SSNRWM (SEQ
ID NO:10),
and wherein said antibody or antigen-binding fraghfends human IFiN

2. The antibody or antigen-binding fragment ofldi, wherein said antibody or antigen-

binding fragment is an IgG isotype.

3. The antibody or antigen-binding fragment of widi, wherein said antibody or antigen-
binding fragment comprises a heavy chain variadggon comprising the amino acid sequence
of SEQ ID NO: 2 and a light chain variable regiamgprising the amino acid sequence of SEQ
ID NO:7.

4. A pharmaceutical composition comprising an amibor antigen-binding fragment

thereof according to any one of claims 1 to 3 acdraer.
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Activity of hulENy Antibody The studies described herein were designed
to test the biological activity of the NI- 20 0501 hulFNy antibody upon
administration to cynomolgus monkeys. NI-0501 was chosen for the
safety and pharmacokinetics (PK) studies described herein because this
hulFNy antibody was found to cross-react with the IFNy from cynonnolgus
5. nuskefsnaanticlsddineitbatp\ae. andi-¢ivil batding Vergmehibibalr effeict sheftmanufacture
multiple intravenous jnfusions, monkeys are infused with the foJlowin .
of & MLET ) L LTy S E06 AL R SATE: hoCasdy AV Bgry cisorder
in a stbertgR MR cdetieRIF dviIReln ahlo GAaRRBIAEsEH MR FRfthiisvareantibody

observed in response to KLH immunization, demonstrating the correlation

or antHNeRINGENGrANeR RICAEIRG R &Y OMSPifea e B R Ak bR sRigyantibody
or antSig ’tﬁﬂ%%ﬁiigﬁgﬁemriE?@WH@&H%%%%@BﬁﬁﬁrﬁdﬁHﬂé’{ﬁf@F%Ht’@élleviate

(IFA). At une response to KLH/IFA in monkeys, co-treated wi

the sypratemoyfdhetsuiampMspe cite agM cirafBonyatirssgonietheted@té in the
serum. These studies are designed to evaluate whether neutralizing IFNI/
in NI-0501-treated monkeys that were immunized with KLH in WA, alters

6. tiehECidspecliimds wiesteinX$AMISLBEd idMmdiulation of TYNT Activity
Using hullINy Antibodies The production of the chemolcine IP-10 is
up-regulated by IFIVY in several different cell lines. Based on this

7. OPREMBHQN AAHACKe RIRGEIASAY WASIARKEIRRARSIANE IS PRE der is

assay, whole blood samples from several donors were mixed with a fixed o
selectgdfaoe MeagerUBfaensjsing aftfeieiit sdREeRYSIRINKE dIPUE-epthematgsus, psoriasis,

e R A R e R R nuliplpoerosis
IP-10 (Figure 23). Other Embodiments While the invention has been
described ip conjuncti ith the detailed descripti th f, th
5. iSRRG Ol LA 5 RIS SRRERUE L (Lagais e
adminidviesian, which is defined by the scope of the appended claims. Other

aspects, advantages, and modifications are within the scope of the
following claims. CLAIMS: 1.An isolated fully human monoclonal

o, ST S TR e AR o
adminssiguethvatls FAMS (SEQHD NCIS)ted fromyrtigp consisting of:
(@)  an anti-cytokine that recognizes one or mgtekines selected from interleukin 1
(IL-1), IL-2, IL-4, IL-6, IL-12, IL-13, IL-15, IL-17, IL-18, IL-20, IL-21, IL-22,
IL-23, IL-27 and IL-31;
(b)  an anti-chemokine reagent that recognizes omeooe 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, IL-22, IL-
23, IL-27 and IL-31; and
()  achemokine selected from MIP1 alpha, MIP1 bRBBNTES, MCP1, IP-10,

ITAC, MIG, SDF and fractalkine.
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NO:5); (d) a VL CDR1 region comprising the amino acid sequence
TRSSGSIASNYVQ (SEQ ID NO:8); (e) a VL CDR2 region comprising the
amino acid sequence EDNQRPS (SEQ ID NO:9); and (0Oa VL CDR3
region comprising the amino acid sequence QSYDGSNRWM (SEQ ID
NO: 10), and wherein said antibody or antigen-binding fragment binds

10. husaofleNganE: 'IFPNaambbng)ooaatn{lﬁhmmdnhggr&ggiemndhelananlufacture of a

ey PR S e S AR SRR BRenubocy o
anti-IFRAtibpdngrfaiaent ?@Imlmﬁmmm@t@mnmlﬁﬁa@hﬂ@wm@amcvarlamrem said

region comprising the amino acid sequence of SEQ ID NO: 2 and a light

medlcamﬁwrfamw@@eﬁ%mﬁgc&lh %MWW@HUEH‘&@BW@E’MD%U IFN
bindindl R fiehaainastt i aImRnedinB AIERBERSaMABAPRIYeRice MHC class I

ntlg n-binding fragment thereof according to any one of claims 1

expresgidraarasdét.ced, Use of an anti-IFNy antibody or anti-IFNy binding

fragment thereof in the manufacture of a medicament for alleviating a

symptom of an autoimmune disease or inflammatory disorder in a subject
11. inmheagsthefetdimEyewhsaiinasdibagy ¢ adiiniinblyiinting:fragment is an

antibody or anti-IFNy binding fragment according to any one of claims 1 to

3, and wherein said antibody or anti-IFNy binding fragment is present in
12. STHeRAGRTAM IoAEIBHNL AR tevalitvinia e onTBRTIelted from the

autoimmune disease or inflammatory disorder in the subject. 6. The use
groupsfolsistig) Afherein said subject is a human. 7. The use of claim 5,

rein sai f d
0T et S e e A s R intereuian 1
erythen(atels),lﬂ;u@dhasm,,mdumatdIdHBtH Lits5 vidstn|itls 1 8td i Oleiorditi -22,

and sec ultiple sclerosis. 8. The use of claim 5,
Wherelnl?sgg rﬁreé?gﬁﬂﬁeﬂn%ﬂormulated for intravenous administration. 9.
T('b? Us%ﬂfﬂﬁlréhén%kﬁfé'fbég%ﬂﬂi&%ﬁdﬁrﬁlﬁb|5WWW|H@§%@@&ﬂ§d from

co-administered with an second ar?ent selected from the grogg consisting

of: (a) athAntlcgtdkide Wk teckbyritds oheldr thold MtdRinbsSelbctdd IL-22, IL-

from int Ki ) 4, IL-6, IL-12, IL-13, IL-15, IL-17, 1L-18,

IL-20, II_9 1HII?72]3H&| 3Iil_’|_ g—and IL-31; (b) an anti-chemokine reagent

tiex recagrheemkme celacteddyorkiviB BelpdiadMilerh IBRNTES, IMGPL,-5-10,
L-20, IL-21, IL-22, IL-23, IL-27 and IL-31;

IL-12, IL ; 7.1
and (c) e in tlggbeﬁ?ﬁtﬂllkmﬁbl alpha, MIP1 beta, RANTES,

MCP1, IP- 10 ITAC, MIG, SDF and fractalkine.

13.  An anti-IFN antibody or anti-IFN binding fragment for use in alleviating a symptofn
an autoimmune disease or inflammatory disordersnlgect in need thereof, wherein said
antibody or anti-IFN binding fragment is an antibody or anti-lf-Ninding fragment according

to any one of claims 1 to 3.

14.  The antibody or anti-IFNbinding fragment of claim 13, wherein said subje@ human.
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antibody according to any one of claims 1 to 3, wherein said medicament
is formulated to contact a cell, and wherein said anti-IFNy antibody or
anti-IFNy binding fragment is present in said medicament in an amount
sufficient to reduce MHC class Il expression on said cell. 11.The use of
claim 10, wherein said cell is a human melanoma cell. 12.The use of claim
10helaetdodaat eeli-E-pbitdrtgdraginens et cladnadSnideesiteddid autoama

15.
diseadh Ay A Dl T e OB RLD o SR g1 oI & Qisease,
systerfliclBplis Efytherd8idsud0pHoidsiy. R uthatBidtis? Vg tis3 htdpicatermatitis and

anti-chemokine reaqe_ntt at recognizes one or more cytokines selected
seconglgiy Rrograssive muliilg, selaresis. 13, IL-15, 1L-17, IL-18, IL-20, IL-21,

IL-22, IL-23, IL-27 and IL-31; and (c) a chemokine selected from MIP1

alpha, MIP1 beta, RANTES, MCP1, IP-10, ITAC, MIG, SDF and
16. frhbeaitibody pineatitHrkiy dingicagnoe riraf- RNy Bidoiviefei saidt dotipead anti-

in glleviating a tom . of apn.autoimmune disease .or inflammatory
PNy T A R R ey o ey

binding fragment is an antibody or anti-IFNy binding fragment according to
a%é)ne of claims 1 to 3. 14.The antibody or anti-IENy binding fragment of
&l

17, oi5he antihooy:al-Pesirhiindip & taamanhor taimd 3niEIR/bp AR Riigd anti-
IFNy BRI ERERANIOESlatm stk iftrPald S dayarYBR s 3&hPhe group

_inflammatory disorder is selected from the group consisting of Crohn's
consigtp@ate, systemic lupus erythematosus, psoriasis, rheumatoid arthritis,

vasculiti [ rmatiy ' I Sj -
e O e R T e e fertein 1
antibodyilorlnili~2E- Ny Ayitidd lira@niesit3s Hodbulatdd, fib- b8 dv@tolis-21, 1L-22,
administration. 17.The antibody or anti-IFNy binding fragment of claim 13,
WhereinltLa%g’ Aht%oﬁ?doiﬂdﬁ it IFNy binding fragment is co-administered

Wish an aRGATIAREANSISALE fERY ErTh IS OWHN 2% 6HwHne fiéRiIneR selected from

anti-cytokine that recognizes one or more cytokines selected from

interleukinly 21 -1, 2016, 44126 |4t 1301111 19 3l Ll A 4L 1181 #.-20,18;41L. 26,22, IL-

IL-21, ”‘ZZ»ZZILUQ'?QnH'IE%an l4-31; (b) an anti-chemokine reagent that
recognizes one or more cytoEines selected from IL-1, IL-2, IL-4, IL-6,

()2, IlaTRemddne sercied 8om-ROP L adahal MR 1RBNTES, MaRL;3R:10,
and (c) in lected from MIP1 alpha, MIP1 beta, RANTES,
ver (5%, WS G I A Setakine

18.  An anti-IFN antibody or anti-IFN binding fragment for use in reducing MHC class Il
expression on a cell, wherein said anti-jFhtibody or anti-IFN binding fragment is an
antibody according to any one of claims 1 to 3, ieesaid anti-IFN antibody or anti-IFM
binding fragment is formulated to contact a celkmamount sufficient to reduce MHC class Il

expression on said cell.

19.  The anti-IFN antibody or anti-IFN binding fragment of claim 18, wherein said celais

human melanoma cell.
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to 3, wherein said anti-TEN' antibody or anti-IFNy binding fragment is

formulated to contact a cell in an amount sufficient to reduce MHC class Il
expression on said cell. 19.The anti-IFNy antibody or anti-IFNy binding

fragment of claim 18, wherein said cell is a human melanoma cell. 20.The
anti-IFNy antibody or anti-IFNy binding fragment of claim 18, wherein said
cahesaunrt&éiehiitdg ceantdragbmtdetetsghfenhothaano dg,cohsigiimgaid cell is

of: (a).an anti-cytokine that recognizes one or more cytokines selected
B R R re TS T i
a0, ILgH aHti-2gtdki?3tHht 2écaRiteS bndbrrogitkicRenseldor dema®thterleukin

that recognizes one or more cytokines selected from IL-1, IL-2, IL-4, IL-6,
IL-12, IIJ-%@-,‘J-I).»i'S‘,ZIa Us#, i-98lt120!lndldalnlp AL 2818 1 60y 1L-34; IL-22,
and (c) g shenoking sglectgd from MIP1 alpha, MIP1 beta, RANTES,
MCP1, IP-10, ITAC, MIG, SDF and fractalkine.
(b)  an anti-chemokine reagent that recognizes omeooe cytokines selected from

IL-1, IL-2, IL-4, IL-6, IL-12, IL-13, IL-15, IL-17,1L-18, IL-20, IL-21, IL-22, IL-
23, IL-27 and IL-31; and

(c) a chemokine selected from MIP1 alpha, MIP1 bRtaNTES, MCP1, IP-10,
ITAC, MIG, SDF and fractalkine.
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