
1 Ruman 3nt1-LEN-1 Neutralizing Antibodies as Selective 1EN-1Pathway
Inhibitors This application claims benefit of US Provisional
Application No. 60/419,057, filed     October 16, 2002 and US
Provisional Application No. 60/479,241, filed June 17, 2003,
published as 5 US 2005/0004353, FIELD OF THE INVENTION       The
invention relates to human monoclonal antibodies that bind interferon
gamma (TENT). Compositions and methods for treating diseases mediated
by IEN-yare also described. BACKGROUND Interfcrons GING) were
originally named for their ability to interfere with viral infection
of host cells (rs3aes and Lindenman, 1957, Floe. R. Soc. 147:28-267),
Since their discovery, a number of members of the interferon family
have been identified with various biological roles in addition to
antiviral defense, including cell growth and call immunity.
Interferon types /F-N-c4 15IFN-o, and IFN-r are type I interferon and
bind the type I IFN receptor, while IFN-y is a type If interferon and
binds the type IT IFN receptor (Tfeffer et al, 1998. Cancer Res.
51,3:2489- 2499). IENLy.signaling-depends-on-aticaarfive-diftiiict
proteins: EFNGRI and IFNGR2 (subunits      of the LFNey receptor),
Inkl, Jak2 and the transcription factor STAT1 (Schindler and Damen,
201995, Amt. Rev. Stoetron. 4:621-651; Bach et at, 1997, Anna. Rev.
inananot 15:563-591). IFN-y receptors are found on most cell types,
except mature erythrocytes (Farrar and Schreiber, 1993, Anna, Rev,
immunoi, 11;571-611). _raki, Jak2, and STAT1 proteins mediate 1:EN-7
signaling.             WN-yregulates a variety of biological
functions, such as antiviral responses, cell growth, 25 immune
response, and tumor suppression, and 11N1' may mediate a variety
othurnan diseases_ Thus, there is a need in the art for agents that
can modulate the biological activity of IFN-y. SUMMARY OF TEE
INVENTION             In a first aspect the invention provides an
isolated antibody that specifically binds to 30 -IFN-y, comprising a
heavy chain CDR3 having an amino acid sequence comprising: (a)SEQ ID
NO:36 or .a variant of SEQ ID NO:36 having a single amino acid
substitution.       The invention also provides an isolated antibody
that specifically binds to 1FN-y, comprising a light chain CDR3
having an amino acid sequence that 35(a)SEQ m 140:43 or a variant of
SEQ ID NO:43 having a single amino acid substitution: or (10SEQ ID
NO:44 or a variant of sEg ID 140:44 having a single amino acid
substitution. 



la       The invention also provides an isolated antibody comprising
a first amino acid sequence that is selected from the group
consisting of: (a) an amino acid sequence at least 96% identical to
SEQ ID NO:6; (b) an amino acid sequence at least 93% identical to SEQ
ED 140:10; (c) an amino acid sequence at least 91%identicalto SEQ IlD
NO:14; and (d) an amino acid sequence at least 98% SEQ ID NO:30;
wherein the alignment between the first amino acid sequence and SEQ
ID NO:6, SEQ ilD 140:10, SEQ ID NO:14, or SEQ ID NO:30 spans at least
50 amino acids, and wherein the antibody can bind specifically to
IFNI.        The invention also provides an isolated antibody
comprising a first amino acid sequence " selected from the group
consisting ofi (a)an amino acid sequence at least 97% identical to
SEQ ID N0:8; (1,an amino acid sequence at least 96% identical to SEQ
ID NO:12;     (c) an amino acid sequence at least 97% identical to
SEQ ID N0:16; and     (d) an amino acid sequence at least 95%
identical to or SEQ ID NO:31; wherein the alignment between SEQ ID
140:8, SEQ ID NO:12, SEQ ID 110:I6,. or SEQ. ID 140:31 and the
first-atniia; acid sequence spans at least 50 amino acids, and
wherein the antibody can bind specifically to 1FN-y. The invention
also provides an isolated antibody comprising a light chain CDRI, a
light chain cra2, a light chain CDR3, a heavy chain CD121, a heavy
chain CDR2, and a heavy chain CDR3, wherein  the heavy chain CDR1 has
the amino acid sequence of SEQ ID 140:34; the heavy chain CDR2 has
the amino acid sequence of SEQ ID N0:35; the heavy chain CDR3 has the
amino acid sequence of SEQ 140:36 or SEQ ID 140:37;       the light
chain CDRI has the amino acid sequence of SEQ ID NO:38, SEQ ID N0:39,
or SEQ ID NO:40; the light chain CDE2 has the amino acid sequence of
SEQ ID N0:41 or SEQ ID 140:42; the light chain CDR3 has the amino
acid sequence of SEQ ID 140:43 or SEQ 11/N0:44; and the antibody can
bind specifically to DIN-y. 



The invention also provides ari isolated antibody comprising (a)an
amino acid sequence comprising SEQ ID 140:6, SEQ ID 140:10, SEQ ID
NO: 14, or SEQ ID 140:30, or a fragment of one ofthese sequences and
lb (3)an amine acid sequence comprising SEQ II) NO:8, SEQ ID NO:12,
SEQ NO 6, or SEQ ID NO3 I, or a fragment of one of these sequences,
wherein the antibody can bind specifically to IFN-y.       The
invention also provides an isolated polynucleotide encoding the
antibody of the invention. The invention also provides a vector
comprising the polynucleotide of the invention.       In a further
aspect the invention provides a host cell containing the vector of
the invention, wherein the host cell is not present in a live human
being.       The invention also provides a method of producing an
antibody comprising culturing the host call of the invention in
vitro.       A further aspect of the invention is a composition
comprising a pharmaceutically acceptable carrier and a
therapeutically effective amount ofthe antibody of the invention.
The invention also relates to use of the antibody of the invention in
the preparation of a medicament for treating a subject suffering from
an IFN-y mediated disease, BRIEF DESCRIPTION 01? THE INVENTION
In the description in this specification reference may be made to
subject matter that is not within The scope of the claims of the
current application. That subject matter should be readily
Identifiable by a person skilled in the an and may assist in putting
into practice the invention as defined in the claims of this
application.       The invention broadly relates to monoclonal
antibodies that bind to interferon1. (IFN1) and polynucleotidcs that
encode them. The antibodies may inhibit or modulate at least one of
the biological activities of IFbiay. and can be useful for
ameliorating the effects of IFN--y mediated diseases. Also provided
by the invention are hybridoma cells that produce and may secrete
into tell culture media the monoclonal antibodies of the invention.
The antibodies of the invention can be useful for treating diseases
mediated by TEN-y. In certain aspects, described are antibodies,
optionally monoclonal antibodies and/or human antibodies, which can
comprise a heavy chain and a light chain, wherein the heavy  2 chain
comprises an amino acid sequence as set forth in SBQ D3 NO: 2 or an
antigen-binding or an immunologically functional immunogIobulin
fragment thereof. 



In certain aspects, described are antibodies, optionally monoclonal
antibodies, which may be human antibodies, comprisinga heavy chain
and a jight chain, wherein the heavy 5 chain comprises an 101, 1'02,
or an IgG4 heavy chain constant region. In some embodiments, an
antibody of the invention comprises an amino 'acid sequence of the
'gel heavy chain constant region as set forth in SEQ ID NO: 2 or an
antigen-binding or an immunologically functional immunoglobulin
fmgment thereof.            In certain aspects, antibodies of the
invention comprise a heavy chain and a light chain, 10wherein the
variable region of the heavy chain campuses an amino acid sequence as
set forth in any of SEQ ED NO: 6, SEQ ID NO: 10, SEQ ID NO: 14, or
SEQ NO; 30, or an antigen - binding oran immunologically functional
irrimunoglobulin fragment thereof In other aspects, the light chain
variable region comprises an amino acid sequeace as set forth in any
of SEQ II) NO: 8, SEQ JD NO: 12, SEQ ID NO: 16, or SEQ JD NO: 31, or
an antigen-hinding or an 15 immunologically functional immtmoglobulin
fragment thereof. In additional aspects, the heavy chain comprises an
amino acid sequence as set forth in any of sEQ_ED NO: 17,
SEthItiNth-1.9; 'SEQ1D NO 21, or SEQ ID NO: 32, or an antigen-binding
or an immunologically functional immunoglobulin fragment thereof. In
still fardier aspects, the light chain comprises an amino add
sequence as set forth in any of SEQ E0 NO: 18, SEQ ID NO: 20, SEQ ID
NO: 22, or SEQ II3 .20 NO: 33, or an antigen-binding or an
immunologically functional imninnoglobulin fragment thereof       The
invention also provides antibodies that bind speciEeally to IFN--y,
wherein the heavy chain comprises a heavy chain variable region
comprising an amino acid sequence as set forth in SEQ ID NO: 4 or an
antigen-binding or an immunologically functional immunoglohutin 25
fragment theatog and the light chain comprises a light chain variable
region comprising an amino acid sequence as set forth in SEQ ID NO:
8, or an antigen-binding or an immunologically functional
immunoglobulin fragment thereof       In certain aspects, the
invention also provides antibodies and immunologically functional
immunoglobulin fragments thereof that can bind specifically to and/or
inhibit or modulate the 30 biological activity of IEN-y, comprising a
heavy chain and a light chain, wherein the heavy chain comprises a
heavy chain variable region, and wherein the heavy chain variable
region comprises a sequence that has at least 80%, 85%, 90%, 91%,
92%, 93%, 94%, 95%, 96%, 97%, 98%, or about 99% identity to the amino
acid sequence as set forth in SEQ ID NO: 6, and wherein the light
chain comprises a light chain variable region, and wherein the light
chain variable region 35 comprises a sequence that has at least 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,  3 98%, or about 99%
identity to the amino acid sequence as set forth in SEQ ID NO: 8,
wherein the antibody interacts With 1FN-7.      The invention further
provides antibodies that can inhibit or modulate the biological
activity of and/or specifically bind to IFN-y, wherein the heavy
chain comprises a heavy chain 5 variable region comprising an amino
acid sequence as set forth in SEQ ID NO: 10, or an antigen-binding or
an immunologically functional immunoglobulin fragment thereof, and
the light chain comprises a light chain variable region comprising an
amino acid sequence as set forth in SEQ ID NO: 12, or an
antigen-binding or an immunologically fiutctional inununoglobulin
fragment thereof. 10In certain aspects, the invention provides
antibodies, which can inhibit or modulate the biological activity of



The invention further provides antibodies that can inhibit or
modulate the biological 20 activity of and/or specifically bind to
IFN-y, wherein the heavy Chain comprises a heavy chain variable
region comprising an amino acid sequence as set forth in SEQ ED NO:
30, or an antigen-binding or an immunologically functional
inmiunoglobulin fragment thereof, and the light chain comprises a
light chain variable region comprising an amino acid sequence as set
forth in SEQ ID NO: 12, or an antigen-binding or an immunologically
functional immtmoglobulin fragment 25thereof.      In certain
aspects, the invention provides antibodies, which can inhibit or
modulate the biological activity of' and/or specifically bind to
IFNI, comprising a heavy chain and a light chain, wherein the heavy
chain comprises a heavy chain variable region, and wherein the heavy
chain variable region comprises a sequence that has at least 80%,.
85%, 909A 91%, 92%, 93%, 30 944 95%, 96%, 974, 98%, or about 99%
identity to the amino acid sequence as set forth in any of SEQ ID NO:
30, and wherein the light chain comprises a light chain variable
region, and wherein the light chain variable region comprises a
sequence that has at least 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or about 99% identity to the amino acid sequence as
set forth in SEQ ID NO: 12, wherein the antibody interacts with
IFbkr. 35The invention also provides antibodies that can inhibit or
modulate the biological activity of and/or bind specifically to EN-y,
wherein the heavy chain comprises a heavy chain variable  4 region
comprising an arnino acid sequence as set forth in SEQ ID NO: 14, or
an antigen-binding or an immunologically functional inununoglobulin
fragment thereof, and the light chain comprises a light chain
variable region comprising an amino acid sequence as set forth in SEQ
113 NO: 16, or an antigen-binding or an immunolOgically functional
immunoglobulin fragment 5thcrcof.      In certain aspects, the
invention provides antibodies, which can specifically bind to and/or
inhibit or modulate the biological activity of 31N-7, comprising a
heavy chain and a light chain, wherein the heavy chain comprises a
heavy chain variable region, and wherein the heavy chain variable
region comprises a sequence that has at least 80%, 85%, 90%, 91%,
92%, 93%, 94%, 10 95%, 9694, 97%, 98%, or about 99% identity to the
amino acid sequence as set forth in SEQ ID NO: 14, and wherein the
light chain comprises a light chain variable region, and wherein the
light chain variable region comprises an amino acid sequence that has
at least 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97A, 98%, or
about 99% identity to the amino acid sequence as set forth in SEQ ID
NO: 14 wherein the antibody interacts with IFNI. 15The invention also
provides antibodies that can inhibit or modulate the biological
activity of and/or bind specifically to IFNI, wherein the heavy chain
comprises a heavy chain variable region comprising an amino acid
sequence as set forth in SEQ ID NO: 14, or an antigen-binding or an
immunologically functional irnmunoglobulin fragment thereof and the
light chain comprises a tight chain variable region comprising an
amino acid sequence as set forth in SEQ ID 20 NO: 31, or an
antigen-binding or an immunologically functional timmunoglobulin
fragment Thereof.      In certain aspects, the invention provides
antibodies, which can inhibit or modulate the biological activity of
and/or specifically bind to IFN-y, comprising a heavy chain and a
light chain, wherein the heavy chain comprises a heavy chain variable
region, and wherein the heavy 25 chain variable region comprises a



In certain aspects, the invention provides antibodies, which can
inhibit or modulate the biological activity of and/or bind
specifically to IFNI, comprising a heavy chain and a light chain,
wherein the heavy chain comprises a heavy chain variable region, and
wherein the heavy chain variable region comprises a sequence that has
at least 80%, 85%, 90%, 91%, 92%, 93%, 5 94%, 95%, 96%, 97%, 98%, or
about 99A identity to the amino acid sequence as set forth in SEQ 11)
NO: 17, and wherein the light chain comprises a light chain variable
region, and wherein the light chain variable region comprises an
amino acid sequence that has at least 80%, 85%, 90%, 91%, 92%, 93%,
94%, 95%, 96%, 97%, 98%, or about 99% identity to the amino acid
sequence as set forth in SEQ ID NO: 18, wherein the antibody
interacts with IFN-y. 10The invention further provides antibodies
that can inhibit or modulate the biological activity of and/or bind
specifically to TIN-T, wherein the heavy chain comprises an amino
acid sequence as set forth in SEQ ID NO: 19, or an antigen-binding or
an inummologically functional inumutoglobulin fragment thereof, and
the light chain comprises an amino acid sequence as set forth in SEQ
ID NO: 20, or an antigen-binding or an immunologically functional
immunoglobulin 15 fragment thereof.      In certain aspects, the
invention provides antibodies, which can inhibit or modulate the
biological activity of and/or bind specifically to IFNdy, comprising
a heavy chain and a light chain, wherein the heavy chain comprises a
heavy chain variable region, and wherein the heavy chain variable
region comprises a sequence that has at least 80%, 85%, 90%, 91%,
92%, 93%, 20 94%, 95%, 96%, 97%, 98%, or about 99A identity to the
amino acid sequence as set forth in any of SEQ ID NO: 19, and wherein
the light chain comprises a light chain variable region, and wherein
the light chain variable region comprises an amino acid sequence that
has at least 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
or about 99% identity to the amino acid sequence as set forth in SEQ
ID NO: 20, wherein the antibody interacts with IFN-y. 25 The
invention also provides antibodies that can inhibit or modulate the
biological activity of and/or bind specifically to 1FN-7, wherein the
heavy chain comprises an amino acid sequence as set forth in SEQ ID
NO: 21, or an antigen-binding or an immunologically functional
immunoglobulin fragment therm& and the light chain comprises an amino
acid sequence as set forth in SEQ ID NO: 22, or an antigen-binding or
an immunologically functional immunoglobulin 30 fragment thereof In
certain aspects, the invention provides antibodies, which can inhibit
or modulate the biological activity of and/or bind specifically to
IFN-y, comprising a heavy chain and a light chain, wherein the heavy
chain comprises a heavy chain variable region, and wherein the heavy
chain variable region comprises a sequence that has at least 80%,
85%, 90%, 91%, 92%, 93%, 35 94%, 95%, 96%, 97%, 98%, or about 99%
identity to the amino acid sequence as set forth in any of SEQ ID NO:
21, and wherein the light chain comprises a light chain variable
region, and  wherein the light chain variable region comprises an
into acid sequence That has at least 80%, 85%, 90%, 91%, 92A, 93%,
94%, 95%, 96%, 97/o, 98%, or about 99% identity to the amino acid
sequence as set forth in SEQ ID NO: 22, wherein the antibody
interacts with IFNI. The invention also provides antibodies that can
inhibit or modulate the biological activity  5 of and/or bind
specifically to IFNI:, wherein the heavy chain comprises an amino
acid sequence as set forth in SEQ ID NO: 32, or an antipmbinding or



25In certain aspects, the invention provides antibodies, which can
inhibit or modulate the biological activity of and/or bind
specifically to 1FN-y, comprising a heavy chain and a light chain,
wherein the heavy chain comprises a heavy chain variable region, and
wherein the heavy chain variable region comprises a sequence that has
at least 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
about 99% identity to the amino acid sequence as set forth in SEQ 30
ID NO: 21, and wherein the light chain comprises a light chain
variable region, and wherein the light chain variable region
comprises an amino acid sequence that has at least 80%, 85%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97A, 98%, or about 99% identity to the
amino acid sequence as set forth in SEQ ID NO: 33, wherein the
antibody interacts with IFN-y.           The invention also provides
single chain antibodies, single chain Fy antibodies, F(ab)
35antibodies, P(ab)' antibodies and (Fabl2 antibodies.  7       In
particular aspects, the invention provides a light chain comprising
an amino acid sequence as set forthin any of SEQ ID NO 8. SEQ3D NO:
12, SEQ NO: 16, SEQ ID NO: 1S, SEQ NO: 20, SEQ ID NO: 22, SEQ ID NO:
31, or SEQ ID NO; 33 Or an antigen-binding or an immunologically
functional imniunoglobulin fragment thereof.       In addition, the
invention provides a heavy chain comprising an amino acid sequence as
set forth in any of SEQ ID NO: 6, SEQ ID NO: 10, SEQ 133 NO: 14, SEQ
ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 30, or SEQ ID NO:
32, or an antigen-binding or an immunologically functional
immunoglobulin fragment thereof.             The invention also
relates to isolated human antibodies that specifically bind IFN-^6 10
wherein the antibody comprises: (a) human heavy chain framework
regions, a human heavy chain CDR1 region, a human heavy chain CDR2
region, and a human heavy chain CDR3 region; and (b) human light
chain framework regions, a human Tight chain CORI region, a human
light chain CDR2 region, and a human light chain CDR3 region. In
certain aspects, the human heavy chain CDR1 region can be the heavy
chain CDRI region of monoclonal antibodies (mAbs) 1119, 1118,
1$1118*. or 1121 as shown in Figure 12 and SEQ ID 140:34 and the
human light chain CDR1 ' region can be the light chain CDRI region of
inAbs_11191 1 LIS, 1121*, or-I-121-as-showirin Figure 13 and SEQ ID
NO:38, SEQ ID 140:39, or SEQ NO:40. In other aspects, the human heavy
chain C0R2 region can be the heavy chain CDR2 region of rnAbs 1119,
1118, II te, Or 1121 as shown in Figure 12 and SEQ ID N0:35 and the
human light chain CDR2 region can bc 20 the light chain CDR2 region
of MAbs 1119, 1.116, 1121*, or 1121 as shown in Figure 13 and SEQ ID
NO:41 or SEQ ID NO:42. In still other aspects, the human heavy chain
CDR3 region is the heavy chain CDR3 region of mAbs 1119, 1118, 1118*,
or 1121 as shown in Figure 12 and SEQ ID N0:36 or SEQ ID N0:37, and
the human light chain CDR3 region is the light chain am region of
mAhs 1119, 1118,4121*, or 1121 as shown in Figure 13 and SEQ ID
140:43 or SEQ3D 25 NO:44. Described but not claimed are methods for
treating a disease associated with increased production of or
sensitivity to IFN-yand/or a disease mediated by TN-Icomprising the
step of administering a pharmaceutically effective amount of one or a
plurality of monoclonal antibodies of the invention or an
antigen-binding or an immunologically functional 30 immunoglobulin
fragment thereof to an individual lanced thereof Also described are
methods for detecting the level of IFI4-1 in a biological sample;
comprising the step of contacting the sample with a monoclonal



amino acid sequence that is: (a) an amino acid sequence comprising at
least 5 of the amino   acids of SEQ ID NO:36 in the same order and
spacing Os they occur in SEQ. ID NO:36; or (b) an amino acid sequence
comprising SEQ ID NO:37. The antibody can &Bier comprise a light
chain CDR3 having an amino acid sequence that is: (a) an 0.11/In0
acid sequence comprising at least 6 of' the amino acids of SEQ ID
NO:43 in the same order and spacing as they are in SEQ ID NO:43; or 5
(b) an amino acid sequence comprising at least 6 of the amino acids
of SEQ ID NO:44 in the same order and spacing as thcy lire in SEQ ID
NO:44. The antibody can further comprise one or more CDR selected
from the group consisting ofi SEQ ID 110:34, SEQ 11) NO:35, SEQ DD
NO;38, SEQ ID NO:39, SEQ ID NO:40, SEQ II) N0;41, and SEQ ID 110:42.
The heavy chain       C0R3 may consist of at least the amino acids of
SEQ IID N0:36 and the light chain ORS may 10 consist of at least the
amino acids of SEQ ID N0:43.       In addition, the invention
provides isolated antibodies that can bind specifically to and/or
inhibit or modulate the biological activity of IEN-y comprg a light
chain CDR3 having an amino acid sequence that is: (a) an amino acid
sequence comprising at least 6 of the amino acids of SEQ 133 NO:43 in
the same order an spacing as they occur in SE( D3 N0:43; or (b) an
amino 15 acid sequence comprising at least 6 of the amino acids,of
SEQ 113 N0:44 in the same order and spacing as they occur in SEQ
NO:44, The_antibody-can-further-comprise-a-CDR-haliing the amino acid
sequence of SEQ ID NO:35, SEQ 1.0 N0:38, SEQ ID N0:39, SEQ ID N0:40,
SEQ ID NO:41, or SEQ ID 110:42. An isolated antibody of the
invention, which can specifically bind to and/or inhibit or 20
modulate thc biological activity of TFN-y, can comprise six CDRs
having at least the amino acid sequences oft (a) SEQ113 N0:34; (b)
SEQ ID N0:35; (c) SEQ ID 140:36 or SEQ ID 240:37; (d) SEQ ll) N0:38,
SEQ JD NO:39, or SEQ ID 240:40; (e) SEQ ID NO:41 or SEQ ID N0:42; and
(f) SEQ m 110:43 or SEQ JD NOM. . Isolated antibodies of the
invention, which: can specifically bind to and/or inhibit or 25
modulate the biological activity of IENtry, can comprise an amino
acid sequence at least 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%,
sra, 98%, or about 99% identical to SEQ ID N0:6, SEQ ID N0:10, SEQ ID
240:14, or SEQ ID 240:30, wherein the alignment between the amino
acid sequence and SEQ ID 240:6, SEQ ID SEQ ID N0:14, or SEQ ID NO:30
spans at least 50 amino acids, and/or an amino acid sequence at least
80%, 85%, 90%, 91%, 92%, 30 93%, 94%. 95%, 96%, 97%, 98%, or about
99% identical to SEQ ID N0:8, SEQ /0 240:12, SEQ ID 240:16, or SEQ ID
240:31., wherein the alignment between the amino acid sequence and
SEQ D3 N0:8, SEQ ID 240:12, SEQ NO:16, or SEQ ID 240:31 spans at
least 50 amino acids.       In another aspect, antibodies of the
invention, which can specifically bind to and/or inhibit or modulate
the biological activitycf IFN- 7, can comprise an amino acid sequence
at least 35 80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or
about 99% identical to SEQ 240:17, SEQ ID 110:19, SEQ ID N0:21, or
SEQ 11)110:32, wherein the alignment between the  9  amino acid
sequence and SEQ ID NO:17, SEQ NO:19, SEQ ID NO:21, or SEQ ID NO:32
spans at least 50 amino acids, and/or an amino acid sequence at least
80%, 85%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or about 99%
identical to SEQ ID NO:18, SEQ ID NO:20, SEQ m NO:??, or SEQ ID
NO:33, wherein the alignment between the amino acid sequence and 5
SEQ ID NO:18. SEQ ID NO:20, SEQD3 NO:22, or SEQ ID NO:33 spans at
least 50 amino acids. One amino acid sequence within these antibodies



15 yet another aspect, a hilly human antibody of the invention can
inhibit or modulate the biological otivity of human and chimpanzee
Wbidy, but cannot inhibit or mo_duIatethebiologicatactivity-of
eynomolgus monkey and/or minim IFN--r. In still another aspect,
substitution of residue 19 of hunan IFN-7 with aspartie acid and/or
residue 20 with praline prevents or adtagenizes the inhibition of the
biological activity of human IEN-ry by the antibody. Further, the
antibody cart 20 inhibit the biological activity of a mutated version
of cynolmolgus monkey iFN-/ substituted at residues 19, 20, and 65
with histidine, seaine, and string, respectively,.       In yet
further aspects, isolated antibodies of the invention, which can bind
specifically to and/or inhibit or modulate the biological activity of
IFN-y, can comprise an amino acid sequence at least 80%, 85%, 90%,
91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or about 99% identical to 25
SEQ ID 110:17, SEQ ID NO:19, SBQ ID NO:21, or SBQ fl 110:32, wherein
the alignment between the amino acid sequence and SEQ 113 NO: 17, SEQ
110:19, SEQ ID NO:2 l, or SEQ ID 110:32 spans at least 50 amino
acids, and/or can comprise an amino acid sequence at least 80%, 85%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, or about 99% identical
to SEQ ID NO; L2, SEQ ID NO:20, SEQ ID NO:22, or SBQ ID NO:33,
wherein the alignment between the 30 amino acid sequence and SEQ 03
110:18, SEQ ID N0:20, SEQ ID NO:??, or SEQ ID 110:33 spans at least
50 amino acids. in a further embodiment, the invention encompasses an
isolated antibody that can bind specifically to IFN-sy comprising (a)
an amino acid sequence comprising SEQ ID 110:6, SEQ ID SEQ th 110:14.
or SEQ ID 110:30, or a fragment of one of these sequences and (b) art
35 amino acid sequence comprising SEQ ID NO:8, SEQ ID 110:12, SEQ ED
140:16, or SEQ ID N0:31, or a fragment of one of these sequences. The
antibody may comprise a heavy chain and a  10 light chain. The
antibody may comprise (a) SEQ ID NO:6, SEQ ID NO:10, SEQ ID NO:14, or
SEQ ID NO:30 and (b) SEQ ID NO:8, SEQ ID NO:12, SEQ ID NO: 16 or SEQ
ID NO:31.       Further, any of the antibodies of the invention can
be humanized antibodies or fully human antibodies. $The invention
also provides polynucleotides, including isolated polynucleotides,
that encode any of the antibodies of the invention or portions
thereof as described herein, including CDR regions, heavy chain
variable regions, light chain variable regions, single chain
antibodies, single chain Fv antibodies, F(ab) antibodies, F(ab)'
antibodies and (Fab,2 antibodies. The invention further provides
vectors comprising such polynucleotides and host cells, optionally 10
mammalian host cells, containing such polynucleotides and/or vectors.
Antibodies of the invention can be produced by culturing such host
cells.       Specific preferred embodiments of the invention will
become evident front the following more detailed description of
certain preferred embodiments and the claims. 1$BRIEF DESCRIPTION OF
THE DRAWINGS      Figures 1A-1B depict a nucleotide sequence of a
portion of a cDNA (Fig. IA; SEQ ID NO:!) encoding an amino acid
sequence (Fig. 1B; SEQ ID NO:2) of a heavy chain constant region Of
the 1118, 1118,1l19, 1121, and 1121* anti-]FN-y antibodies.
Figures 2A-2B depict the nucleotide sequence of a portion of a cDNA
(Fig. 2A; SEQ 1D 20 NO:3) encoding an amino acid sequence (Fig. 213;
SEQ ID NO: 4) of a light chain constant region of the 1118, 1118*,
1119, 1121, and 1121* anti-IFNQy antibodies. Figures 3A-3B depict the
nucleotide sequence of a portion of a cDNA (Fig. 3A; SEQ ID NO:5)
encoding an amino acid sequence (Fig. 3B; SEQ ID NO:6) of the heavy



25Figures 4A-4/3 depict the nucleotide sequence of a portion of a
cDNA (Fig. 4A; SEQ ID NO:?) encoding an amino acid sequence (Fig. 4B;
SEQ ID NO: 8) of the light chain variable region of the 1119
anti-IFN-ry. antibody.      Figure 5A-5B depict the nucleotide
sequence of a portion of a cDNA (Fig. 5A:, SEQ ID NO: 9) encoding the
amino acid sequence (Figure 513; SEQ ID NO:10) of the heavy chain 30
variable region of the 1118 anti-IFN-y antibody. Figure 5C depicts
the amino acid sequence of the heavy chain variable region (SEQ ID
NO30) of the 1118* anti-LEN-I antibody. Figure 5D depicts the
nucleotide sequence of the heavy chain variable region (SEQ ID NO:56)
of the 1118* anti-IFN-y antibody.         Figures 6A-6B depict the
nucleotide sequence of a portion of a cDNA (Fig. 6A; SEQ 11) 35
NO:11) encoding the amino acid sequence (Fig. 68; SEQ ID NO:12) of
the light chain variable region of the 1118 or 1118* anti-IFN-y.
antibody.  11       Figures 7A-711 depict the nucleotide sequence of
a portion of a cDNA (Fig. 7A; SEQ 11) NO:13) encoding the amino acid
sequence (Fig. 7B; SEQ ID NO:14) of the heavy chain variable region
of the 1121 or 1121* anti-IFN-ry. antibody. Figure 8A-B depict the
nucleotide sequence of a portion of a cDNA (Fig. 8A; SEQ ID  5
110:15) encoding the amino acid sequence (Fig. 8B; SEQ NO:16) of the
light chain variable region of the 1121 anti-IEN-y antibody. Figure
8C depicts the amino acid sequence (SEQ ID N0;31) of the light chain
variable region of the 1121* anti-IFN-ryantibody. Figure 8D depicts'
the nucleotide sequence (SEQ ID NO:57) of the light chain variable
region of the 1121* anti-IFN-y antibody. 10Figure 9 contains a graph
showing neutralization or inhibition of the biological activity of
IEN-'yin the A549 bioassay with the 1119, 1118, and 1121 monoclonal
antibodies.       Figure 10 contains a graph showing neutralization
or inhibition of the biological activity of IFN-ry in the TAP-I/HLA
DR bioassay by the 1119, 1118, and 1121 monoclonal antibodies. Figure
11 contains a graph showing neutralization or inhibition of the
biological activity 15ofIEN-ry in a whole blood bioassay (two donors)
by the 1119 monoclonal antibody.       Figure 12 shows an alignment
of an amino terminal portion (including the variable region) of the
heavy chains of the anti-IFN-7 monoclonal antibodies designated 1118,
1118*, 1121, and 1119. The sequences include the signal sequence
encoded on the cDNAs isolated in Example 3. The signal sequence
extends front position 1 through 19. CDRs arc underlined. As 20
depicted in the Figure, CDRI spans from amino acid 50- 54, CDR2 spans
from 69 - 85, and CDR3 spans from 118- 125. The numbering system of
Kabat a aL (1991, Sequences of Proteins of Immunological Interest,
Public Health Service NAIL, Bethesda, MD) starts at the first amino
acid of the mature antibody and excludes the signal sequence. Thus,
position 20 in this Figure would correspond to position 1 of Kabat et
aL (supra). 25Figure 13 shows an alignment of an amino terminal
portion (including the variable region) of the light chains of the
anti-TEN-7 monoclonal antibodies designated 1118, 1121, 1121*, and
1119. The sequences include the signal sequence encoded on the cDNAs
isolated in Example 3. The signal sequence extends from position 1
through 20. CDRs are underlined. As depicted in the Figure, CDR1
spans from amino acid 44 - 55, CDR2 spans from 71 - 77, and CDR3
spans 30 from 110 - 118. Since the numbering system of Kabat a al.
(supra) excludes the signal sequence, position 21 in this Figure
corresponds to position 1 of ICabat a al.       Figure 14 shows
production of r?-io in response to IFN-7 by whole blood taken from a



used. . Figure 15 is similar to Figure 14 except that The blood of a
different chimpanzee was DETAILED DESCRIPTION 5The section headings
used herein are for organizational purposes only and are not tobe
construed as limiting the subject matter described. All references
cited in this application are expressly incorporated by reference
herein for any purpose.       In this specification where reference
has been made to patent specifications, other external documents, or
other sources of information, this is generally for the purpose of
providing 10 a context for discussing the features of the invention.
Unless specifically stated otherwise, reference to such external
documents is not to be construed as an admission that such documents,
or such sources of infonnation, in any jurisdiction,. are prior art,
or form part of the common general knowledge in the ark 15
Definitions       Standard techniques may be used for recombinant
DNA, oligcmucleotidc synthesis, and tissue culture and transformation
(e.g., electroporation, lipofeetion). Enz3anatic reactions and
purification techniques may be performed according to manufacturer's
specifications or as commonly accomplished in the art or as described
herein. The foregoing tecludqucs and
_procedures-may-be-genemily-perforrnedmccordinnindfficiftional
methods well known in the art and as described in various general and
more specific references that arc cited and discussed  throughout the
present specification. See e.g., Sambrook et al., 2001, MOLECULAR
CLONING: A LABORATORY MANUAL, 3d ed., Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, N.Y., which is incorporated herein by
reference for any purpose. Unless specific definitions are 25
provided, the nomenclature utilized in connection with, and the
laboratory procedures and techniques g analytical. chemisoy,
synthetic organic chemistry, and medicinal and pharmaceutical
chemistry described herein are those Well blown and commonly used in
the art_ Standard techniques may bc used for chemical syntheses,
chemical analyse; pharmaceutical preparation, formulation, and
delivery, and treatment of patients, 30As utilized in accordance with
the present disclosure, the following terms, unless otherwise
indicated, shall be understood to have the following meanings:
The term "isolated polynucleotide" as used herein shall mean a
polynuckotide of  genornic, eDNA, 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
polynueleotide in which the 35isolated polynucleotide is found in
nature, (2) is linked to a polynucicotide to which it is not linked
in nature, or (3) does not occur in nature as part of a larger
sequence.       The term "isolatid rirotein" referred to herein means
that a subjeetprotein (1) is fl-cc of at least some other proteins
with which it would typically be found in nature, (2) is essentially
free of other proteins from the same source, e.g., from the same
species, (3) is expressed by a cell from a different species, (4) has
been separated from at least about SO percent of polynucleofides,
lipids, carbohydrates, or other materials with which it is associated
in nature, (5) is not associated (by covalent or noncovalent
interaction) with portions of a protein with which the "isolated  13
protein" is associated in nature, (6) is operably associated (by
covalent or noncovalent interaction) with a polypeptide with which it
is not associated in nature, or (7) dots not occur in nature. Such an
isolated protein can be encoded by genomic DNA, cDNA, mRNA or other



20 deletion or substitution of a naturally-occurring or
recombinantly-produced polypeptide. In certain embodiments, a
polypeptide fragment can comprise an amino acid chain at least 5 to
about 500 amino acids long. It will be appreciated that in certain
embodiments, fragments are at least 5, 6, 8, 10, 14, 20, 50, 70, 100,
110, 150, 200, 250, 300, 350, 400, or 450 amino acids long.
Particularly useful polypeptide fragments include functional domains,
including binding domains. 25 In the case of an anti-IEN-7 antibody,
useful fragments include, but are not limited to a CDR region,
especially a CDR3 region of the heavy or light chain; a variable
domain of a heavy or light chain; a portion of an antibody chain or
just its variable region including two CDRs; and the like.        The
term "immunologically functional inminnoglobulin fragment" as used
herein refers to a polypepfide fragment that contains at least the
CDRs of the immunoglobulin heavy and light 30 chains. An
immunologically ftmctional immunoglobulin fragment of the invention
is capable of binding to an antigen. In preferred embodiments, the
antigen is a ligand that specifically binds to a receptor. In these
embodiments, binding of an immunologically functional inummoglobulin
fragment of the invention prevents or inhibits binding of the ligand
to its receptor, intenupting the biological response resulting from
ligand binding to the receptor. Preferably, an immunologically
35functional immunoglobulin fragment of the invention binds
specifically to IEN-7. Most  14 preferably, the fragment binds
specifically to and/or inhibits or modulates the biological activity
of human IFN-7.      The term "naturally-occurring" as used herein
and applied to an object refers to the fact that the object can be
found in nature. For example, a polypeptide or polynucleotide
sequence 5that is present in an organism (including viruses) that can
be isolated from a source in nature and that has not been
intentionally modified by man is naturally-occurring.      The term
"operably linked" means that the components to which the tennis
applied are in a relationship that allows them to cami out their
inherent functions under suitable conditions. For example, a
transcription control sequence "operably linked" to a protein coding
sequence is 10 ligated thereto so that expression of the protein
coding sequence is achieved under conditions compatible with the
transcriptional activity of the control sequences.      The term
"control sequence" as used herein refers to polynucleotide sequences
that can affect expression, processing or intracellular localization
of coding sequences to which they are ligated. The nature of such
control sequences may depend upon the host organism. In particular
-15 embodiments, transcription control sequences for prokaryotes may
include a promoter, ribosomal binding site, and transcription
termination sequence. In other particular embodiments, transcription
control sequences for eukaryotes may include promoters comprising one
or a plurality of recognition sites for transcription factors,
transcription enhancer sequences, transcription termination sequences
and polyadenylation sequences. In certain embodiments, 20 "control
sequences" can include leader sequences and/or fusion partner
sequences.      The term "polynucleotide" as referred to herein means
single-stranded or double-stranded nucleic acid polymers of at least
10 bases in length. In certain embodiments, the nucleotides
comprising the polynucleotide can be ribonucleotides or
deoxyribonucleotides or a modified form of either type of nucleotide.



35 double stranded, e.g. for use in the construction of a gene mutant
Oligonucleotides of the invention may be sense or antisensc
oligonucleotides with reference to a protein-coding sequence.  15
Unless specified otherwise, the left-hand end of single-stranded
polynucleofide sequences is the 5' end; the left-hand direction of
double-stranded polynucleofide sequences is referred to as the 5'
direction. The direction of 5' to 3' addition of nascent RNA
transcripts is referred to as the transcription direction; sequence
regions on the DNA strand having the same sequence as the 5 RNA and
which are 5' to the 5' end of the 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".       The term
"naturally occurring nucleotides" includes deoxyribonucleotides and
ribonucleotides. The term "modified nucleotides" includes nucleotides
with modified or 10 substituted sugar groups and the like. The term
"oligonucleotide linkages" includes oligonucleotide linkages such as
phosphorothioate, phosphorodithioate, phosphoroselenoate,
phosphorodiselenoate, phosphoroanilothioate, phoshoraniladate,
phosphoroamidate, and the like. See, e.g., LaPlanche eta?., 1986,
Nucl. Acids Res., 14:9081; Stec et at, 1984, J. Am. Chem. Soc.,
1N:6077; Stein et al., 1988, Nucl. Acids Res., 16:3209; Zones al.,
1991, Anti-Cancer Drug 15 Design, :539; Zon et al., 1991,
OLIGONUCLEOTIDES AND ANALOGUES: A PRACTICAL APPROACH, pp. 87-108 (F.
Eckstein, Ed.), Oxford University Press, Oxford England; Stec et at,
U.S. Pat No, 5,151,510; Uhlmsum and Peyman, 1990, Chemical Reviews,
90:543, the disclosures of which are hereby incorporated by reference
for any purpose. An oligonucleotide can include a detectable label to
enable detection of the oligonucleotide or hybridization thereof.
20The tarn "vector" is used to refer to any molecule (e.g., nucleic
acid, plasmid, or virus) used to transfer coding information to a
host cell.       The term "expression vectoe' refers to a vector that
is suitable for transformation of a host cell and contains nucleic
acid sequences that direct and/or control expression of inserted
heterologous nucleic acid sequences. Expression includes, but is not
limited to, processes such as 25transcription, translation, and RNA
splicing, if tritons are present       The term "host cell" is used
to refer to a cell into which has been introduced, or is capable of
being introduced with a nucleic acid sequence and further expresses
or is capable of expressing a selected gene of interest The term
includes the progeny of the parent cell, whether or not the progeny
is identical in morphology or in genetic make-up to the original
parent, so long as the 30 selected gene is present.       The term
"transduction" is used to refer to the transfer of genes from one
bacterium to another, usually by a phage. 'Transduction" also refers
to the acquisition and transfer of eulcaryotic cellular sequences by
retroviruses. The term "transfection" is used to refer to the uptake
of foreign or exogenous DNA by a 35 cell, and a cell has been
"transfected" when the exogenous DNA has been introduced inside the
cell membrane. A number of Mmsfection teclmiques am well known in the
art and are disclosed  16 herein. See, e.g., Graham et at, 1973,
Virology 2:456; Sambrook et at, 2001, MOLECULAR CLONING, A LABORATORY
MANUAL, Cold Spring Harbor laboratories; Davis et at, 1986, BASIC
METHODS IN MOLECULAR BIOLOGY, Elsevier; and Chu et at, 1981, Gene
U:197. Such techniques can be used to introduce one or more exogenous



10 by physically integrating into a chromosome of the cell, or may be
maintained transiently as an episomal element without being
replicated, or may replicate independently as a plasmid. A cell is
considered to have been stably transformed when the DNA is replicated
with the division-of the cell. The term "naturally occuning" or
"native" when used in connection with biological  15 materials such
as nucleic acid molecules, polypeptides, host cells, and the like,
refers to materials which are found in nature and are not manipulated
by man. Similarly, "non-naturally occurring" or "non-native" as used
herein refers to a material that is not found in nature or that has
been structurally modified or synthesized by man. The term "antigen"
refers to a molecule or a portion of a molecule capable of being
bound. 20 by a selective binding agent, such as an antibody, and
additionally capable of being used in an animal to produce antibodies
capable of binding to an epitope of that antigen. An antigen may have
one or more epitopes.      The tam "epitope" includes any
determinant, preferably a polypeptide determinant, capable of
specific binding to an inummoglobulin or T-cell receptor. An epitope
is a region of an 25 antigen that is bound by an antibody. In certain
embodiments, epitOpe determinants include chemically active surface
groupings of molecules such as amino acids, sugar side chains,
phosphayl, or sulfonyl, and, in certain embodiments, may have
specific three-dimensional structural characteristics, and/or
specific charge characteristics. In certain embodiments, an antibody
is said to specifically bind an antigen when it preferentially
recognizes its target antigen 30 in a complex mixture of proteins
and/or macromolecules. An antibody is said to specifically bind an
antigen when the equilibrium dissociation constant IS 5104 or 104 M.
In some embodiments, the equilibrium dissociation constant may be
5104 M or 51040 M.      As used herein, when a first sequence
consists of, for example, 10 amino acids of the sequence RASQSVSSSY
(SEQ ID NO: 56), another sequence has 7 amino acids in the "same
35order and spacing" as they occur in the first sequence if 7 amino
acids are identical to those in the sequence and occur in the same
relative positions as they occur in the sequence. For example, a  17
sequence RAAAAVSSSY (SEQ ID NO: 57) has 7 amino acids in the same
order and spacing as they occur in RASQSVSSSY (SEQ ID NO: 56). In
contrast, this is not true for a sequence RASSVSSSY (SEQ ID NO: 58),
since it contains an internal deletion relative to RASQSVSSSY (SEQ ID
NO: 56), with 3 and 6 amino acids on either side of the deletion.
Therefore, it has at  5 most 6 amino acids in the same order and
spacing as the first sequence. The shortest possible sequence that
could have 7 amino acids in the same order and spacing as in
RASQSVSSSY (SEQ ID NO: 56) would be 7 amino acids long, for example
SQSVSSS (SEQ ID NO: 59).       The term "identity," as known in the
art, refers to a relationship between the sequences of two or more
polypeptide molecules or two or more nucleic acid molecules, as
determined by 10 comparing the sequences thereof. In the art,
"identity" also means the degree of sequence relatedness between
nucleic acid molecules or polypeptides, as the case may be, as
determined by the match between stings of two or more nucleotide or
two or more amino acid sequences. "Identity" measures the percent of
identical matches between the smaller of two or more sequences with
gap alignments (if any) addressed by a particular mathematical model
or computer 15program (i.e., "algorithms").       The term



the sequences tested. Methods to determine identity are described in
publicly available computer  18 programs. Preferred computer program
methods to determine identity between two sequences include, but are
not limited to, the GCG program package, including GAP (Deveteux et
cd., 1984, Mid Acid Res., 12:387; Genetics Computer Group, University
of Wisconsin, Madison, WI), BLAST!', BLAST'N, and PASTA (Altschul et
al., 1990, J. Mot Blot, 215:403-410). The 5 BLA'STX pngram is
publicly available from the National Center for Biotechnology
Information (NCBI) and other sources (BLAST Manual, Altschul et at
NCB/NLM/NEI Bethesda, MD 20894; Altschul et at, 1990, supra). The
well-lmown Smith Waterman algorithm may also be used to determine
identity. Certain alignment schemes for aligning two amino acid or
polynucleotide sequences may 10 result in matching of only a short
region of the two sequences, and this small aligned region may have
very high sequence identity even though there is no significant
relationship between the two full-length sequences. Accordingly, in
certain embodiments, the selected alignment method (GAP program) will
result in an alignment that spans at least 50 contiguous amino acids
of the target polypeptide. In some embodiments, the alignment can
comprise at least 60, 70, 80, 90, 15100, 110, or 120 amino acids of
the target polypeptide. Lf palynueleotides are aligned using GAP, the
alignment can span at least about 100, 150, or 200 nucleotides, which
can be contiguous.       For example, using the computer algorithm
GAP (Genetics Computer Group, University of Wisconsin, Madison, WI),
two polypeptides for which the percent sequence identity is to be
determined are aligned for optimal matching of their respective amino
acids (the "matched span", 20 as determined by the algorithm). hi
certain embodiments, a gap opening penalty (which is calculated as
three-times the average diagonal; where the "average diagonal" is the
average of the diagonal of the comparison matrix being used; the
"diagonal" is the score or number assigned to each perfect amino acid
match by the particular comparison matrix) and a gap extension
penalty (which is usually one-tenth of the gap opening penalty), as
well as a comparison matrix such as 25 PAM250 or BLOSUM 62 are used
in conjunction with the algorithm. In certain embodiments, a standard
comparison =Ma (see Dayhoff et at, 1978, Atlas of Protein Sequence
and Structure, 5:345-352 for the PAM 250 comparison matrix; Henikoff
et at, 1992, Proc. Nati Acad. Sri USA, 89;10915-10919 for the BLOSUM
62 comparison matrix) is also used by the algorithm. In certain
embodiments, the parameters for a polypeptide sequence comparison
include 30 the following; Algorithm; Needleman clot, 1970, J. Mot
Biol., 0:443453; Comparison matrix: BLOSUM 62 from Herulcoff et aL,
1992, supra; Gap Penalty: 12 Gap Length Penalty: 4 35Threshold of
Similarity: 0  19 The GAP program may be useful with the above
parameters. For nucleotide sequences, parameters can include a gap
penalty of 50 and a gap length penalty of 3, that is a penalty.of 3
for each symbol in each gap. In certain embodiments, the
aforementioned parameters are the default parameters for polypeptide
comparisons (along with no penalty for end gaps) using the GAP
5algorithm.       As used herein, the twenty conventional amino acids
and their abbreviations follow  conventional usage. See IMMUNOLOGY-A
SYNTHESIS, 2nd Edition, (E. S. Golub and D. R. Gren, Eds.), Sinauer
Associates: Sunderland, MA, 1991, incorporated herein by reference
for any purpose. Stereoisomers (e.g., fl-amino acids) of the twenty
conventional amino acids; unnatural 



10 amino acids such as ct-, a-diSubstituted amino acids, N-alkyl
amino acids, lactic acid, and other unconventional amino acids may
also be suitable components for polypeptides of the invention.
Examples of unconventional amino acids include: 4-hydroxyproline,
y-carboxyglutamate, N,N,N-trimethyllysine, a-N-acetyllysine,
0-phosphoserine, N-acetylserine, N-formylmethionine,
3-methylhistidine, 5-hydroxylysine, a-N-methylarginine, and other
similar amino acids and imino  15 acids (e.g., 4-hYdratyproline). In
the polypeptide notation used herein, the left-hand direction is the
amino terminal direction and the tight-hand direction is the
carboxyl-terminal direction, in accordance with standard usage and
convention. Naturally occurring residues may be divided into classes
based on coi side chain properties: 201)hydrophobic: norleucine
(Nor), Met, Ala, Val, Lou, 2) neutral hydrophilic: Cys, Set, l'hr,
Asn, Gin; 3) acidic: Asp, Glu; 4) basic: His, Lys, Arg; 5) residues
that influence chain orientation: Gly, Pro; and 250aromatic: Tip,
Tyr, Phe.       Conservative amino acid substitutions may involve
exchange of a member of one of these classes with another member of
the same class. Conservative unto acid substitutions may encompass
non-naturally occinring amino acid residues, which are typically
incorporated by chemical peptide synthesis rather than by synthesis
in biological systems_ These include 30 peptidomimetics and other
reversed or inverted forms of amino acid moieties.
Non-conservative substitutions may involve the exchange of a member
of one of these classes for a member from another class. Such
substituted residues may be introduced into regions of the human
antibody that are homologous with non-human antibodies, or into the
non-homologous regions of the molecule,  20      In making such
changes, according to certain embodiments, the hydropathic index of
amino acids may be considered. Each amino acid has been assigned a
hydropathic index on the basis of its hydrophobicity and charge
characteristics. They are: isoleucine (+4.5); valine (+4.2); leucine
(+3.8); phenylalanine (+2.8); cysteine/cystinc (+2.5); metitionine
(+1.9); alanine (+1.8); 5 glycine (-0.4); threonine (-0.7); serine
(-0.8); tryptophan (-0.9); tyrosine (-1.3); proline (-1.6); histidine
(-3.2); glutamate (-3.5); glutamine (-3.5); aspartate (-3.5);
asparagine (-3.5); lysine (- 3.9); and arginine (-4.5).       The
importance of the hychopathic amino acid index in conferring
interactive biological function on a protein is understood in the art
(see, for example, Kyte et at, 1982, J. Idol. Blot 10 157105-131). It
is known that certain amino acids may be substituted for other amino
acids having a similar hydropathic index or score and still retain a
similar biological activity. In making changes based upon the
hydropathic index, in certain embodiments, the substitution of amino
acids whose hych-opathic indices are within t2 is included. In
certain embodiments, those that are within tl are included, and in
certain embodiments, those within t0.5 are included. 15 It is also
understood in the art that the substitution of like amino acids can
be inade effectively on the basis of hydrophilicity, particularly
where the biologically functional protein or peptide thereby created
is intended for use in itrummological embodiments, as disclosed
herein. In certain embodiments, the greatest local average
hydrophilicity of a protein, as governed by the hydrophilicity of its
adjacent amino acids, correlates with its immunogenicity and
antigenicity, 20 Le., with a biological property of the protein.



Exemplary amino acid substitutions are set forth in Table I. Table 1
Amino Acid Substitutions Original Residues Exemplary Substitutions
Preferred Substitutions Ala Val, Leu, Ile WI Mg Lys, Gin, An Lys  21
Original Residues Exemplary Substitutions Preferred Substitudons Ann
Gin Gin Asp Glu Gin 



CYs Set Ala Ser Gin Ann ASTI Gin Asp Asp Gly Pro, Ala Ala His Ann,
Gin, Lys, Ars Mg lic Lett, Val, Met, Ala, The, Norleucine Len Len
Norleucine, Ile, Val, Met, Ala, Phe Ile Lys Arg, 1,4 Diamino-butyric
Acid, Gin, Mn Arg 



Met Leu, Phe, Ile Len The Leu, Val, Ile, Ala, Tvr Len Pro Ala Gly Ser
Thr, Ala, Cys Thr 11x Set Set Trp Tyr, Phe Tyr Tyr Trp, Phe, Thr, Set
The Val Ile, Met Lets, Pb; Ala, Norleucine 



Leu         A skilled artisan will be able to determine suitable
variants of the polypeptide as set forth herein using well-known
techniques. In certain embodiments, one skilled in the art May
identify suitable areas of the molecule that may be changed without
destroying activity by targeting 5 regions not believed to be
important for activity. In other embodiments, the skilled artisan can
identify residues and portions of the molecules that are conserved
among similar polypeptides. hi Anther embodiments, even areas that
may be important for biological activity or for structure may be
subject to conservative amino acid substitutions without destroying
the biological activity or without adversely affecting the
polypeptide structure. 10Additionally, one skilled in the art can
review structure-function studies identi lying residues in similar
polypeptides that are important for activity or structure. In view of
such a comparison, the skilled artisan can predict the importance of
amino acid residues in a protein that correspond to amino acid
residues important for activity or structure in similar proteins. One
skilled in the art may opt for chemically similar amino acid
substitutions for such predicted 15important amino acid residues. One
skilled in the art can also analyze the three-dimensional structure
and amino acid sequence in relation to that Amebae in similar
polypeptides, in view of such information, one skilled in the an may
predict the aligrunent of amino acid residues of an antibody with
respect to its three dimensional structure. In certain embodiments,
one skilled in the art may choose to not 20 make radical changes to
amino acid residues predicted to be on the surface of the protein,
since  22 such residues may be involved in important interactions
with other molecules. Moreover, one skilled in the art may generate
test variants containing a single amino acid substitution at each
desired amino acid residue. The variants can then be screened using
activity assays known to those skilled in the mt. Such variants could
be used to gather information about suitable variants. 5  For
example, if one discovered that a change to a particular amino acid
residue resulted in destroyed, undesirably reduced, or unsuitable
activity, variants with such a change can be avoided. In other words
based on information gathered from such routine experiments, one
skilled in the art can readily determine the amino acids where
further substitutions should be avoided either alone or in
combination with other mutations. 10A number of scientific
publications have been devoted to the prediction of secondary
structure. See, for example, Moult, 19%, Cunt Op. in Bioteck
7:422-427; Chou et at, 1974, Biochemistry 13:222-245; Chou ei at,
1974, Biochemistry III:211-222; Chou a at, 1978, Adv. Enzymot Re/at.
Areas Mot Biol. 47:45-148; Chou et at, 1979, Ann. Rev. Bloc/tern.
47:251-276; and Chou el at, 1979, Biophys. J.  21:367-384. Moreover,
computer programs are currently 15 available to assist with
predicting secondary structure. One method of predicting secondary
structure is based upon homology modeling. For example, two
polypeptides or proteins that have a sequence identity of greater
than 30%, or similarity greater than 40% Mtn have similar structural
topologies. The recent growth of the protein structural database
(P1)13) has provided enhanced predictability of secondary structure,
including the potential number of folds within a 20  polypeptide's or
protein's structure, See Holm et at, 1999, Nut!. Acid. Beg.
27:244-247. It has been suggested (Brenner et at, 1997, Carr. Op.



30  susceptibility to proteolysis, (2) reduce susceptibility to
oxidation, (3) alter binding affinity for forming protein complexes,
(4) alter binding affinities, and/or (5) confer or modify other
physicochemical or functional properties on such polypeptides.
According to certain embodiments, single or multiple amino acid
substitutions (in certain embodiments, conservative amino acid
substitutions) may be made in the naturally occurring sequence (in
certain 35 embodiments, in the portion of the polypeptide outside the
domain(s) forming intermolecular contacts). In preferred anbodiments,
a conservative amino acid substitution typically does not  23
substantially change the structural characteristics of the parent
sequence (e.g., a replacement amino acid should not tend to break a
helix that occurs in the parent sequence, or disrupt other types of
secondary structure that characterizes the parent sequence). Examples
of art-recognized polypeptide secondary and tertiary structures are
described in PROTEINS, STRUCTURES AND 5 MOLECULAR PRINCIPLES,
(Creighton, Ed.), 1984, W. H. Freeman and Company, New York;
INTRODUCTION TO PROTEIN STRUCTURE (C. Brandt and 1 Tooze, eds.),
1991, Garland Publishing, New York, N.Y.; and Thornton et at, 1991,
Nature 34:105, each of which are incorporated herein by reference.
Peptide analogs are commonly used in the pharmaceutical industry as
non-peptide drugs 10 with properties analogous to those of the
template peptide. These types of non-peptide compound are termed
"peptide inimetics" or "peptidomimetics". See Fauchere, 1986, Adv.
Drug Res. J1:29;. Veber & Freidinger, 1985, TINS p.392; and Evans
eta!,. 1987, J. Merl. Chem. 30:1229, which are incorporated herein by
reference for any purpose. Such compounds are often developed with
the aid of computerized molecular modeling. Peptide mimetics that are
structurally similar to 15 therapeutically useful peptides may be
used to produce a similar therapeutic or prophylactic effect.
Generally, peptidomimeties are structurally similar to a paradigm
polypeptide (i.e., a polypeptide that has a biochemical property or
pharmacological activity), such as human antibody, but have one or
more Peptide linkages optionally replaced by a linkage selected from
- CHrNH-, -CH2-S-, -CH2-CH2-, -CHCH-(cis and trans), -COCHr,
-CH(OH)CHr, and -CH2S0- 20 , by methods well known in the art.
Systematic substitution of one or more amino acids of a consensus
sequence with a D-amino acid of the same type (e.g., D-lysine in
place of L-lysine) may  be used in certain embodiments to generate
more stable peptides. In addition, constrained peptides comprising a
consensus sequence or a substantially identical consensus sequence
variation may be generated by methods known in the rut (Rizo &
Gierasch, 1992, Ann. Rev. 25 Bioehem. Q.:3&7, incorporated herein by
reference for any purpose); for example, by adding internal cysteine
residues capable of forming intranwlecular disulfide bridges which
cyclize the peptide.      As used herein, the tarns "antibody" or
"antibody peptide(s)" refer to a monomeric or multimeric protein
comprising one or more polypeptide chains. An antibody can bind
specifically 30 to an antigen and may be able to inhibit or modulate
the biological activity of the antigen. "Antibodies" include
naturally occurring antibodies, which are described below. In certain
embodiments, antibodies are produced by recombinant DNA techniques.
In additional embodiments, antibodies are produced by enzymatic or
chemical cleavage of naturally occurring antibodies. Antibodies
include, but am not limited to, F(ab), F(a131)2, Fv, and single chain



30 relies on primary amino acid sequence similarity, burial patterns
of residues, local interactions and secondary structure comparisons.
The GENEFOLDe program folds (or threads) the amino acid sequence onto
all of the template structures in a preexisting database of protein
folds, which includes the solved structures for a number of
antibodies. The output of GENEFOLDe is three lists of proteins from
within the database, the tertiary structures of which are the most
likely to be 35assumed by the input amino acid sequence. The three
lists contain three different scores calculated based on (i) sequence
only, (ii) sequence plus local conformation preferences plus  25
burial tenns, and (iii) sequence plus local conformation preferences
plus burial terms plus secondary structure. In each instance, the
program detetmines the optimal alignment, calculates the probability
(P-value) that this degree of alignment occurred by chance, and
reports the inverse of the P-value as the score with 999.9 (9.999 x
1132) being the highest possible score. Thus, the 5 highest score
indicates the lowest probability that the aligrummt occurred by
chance. These scores therefore reflect the degree to which the new
protein matches the various reference structures and are useful for
assigning a new protein to membership in a known family of proteins.
For example, a sequence having the structure of an antibody variable
region would be expected to be aligned with at least one known
antibody variable region with a reasonably high P-value, such as 10at
least about 200, 300, 400, 500, 600, 700, 800, or higher.       The
term "heavy chain" includes any immunoglobulin polypeptide having
sufficient variable region sequence to confer binding specificity for
1FN-y. The term "light chain" includes  any immunoglobulin
polypeptide having sufficient variable region sequence to confer
binding specificity for IFN-y. Such a heavy or light chain may, but
need not, bind to IFN- yin the absence 15 of a light chain, if it is
a heavy chain, or a heavy chain, if it is a light chain. A
full-length heavy chain includes a variable region domain, l rib and
three constant region domains, CHI, CH2, and C113.. The VH domain is
at the amino-terminus of the polypeptide, and thc CH3 domain is at
the carbcocyl-terminus. The term "heavy chain", as used herein,
encompasses a full-length heavy chain and fragments thereof. A
full-length light chain includes a variable region domain, VI, and 20
a constant region domain, CL. Like the heavy chain, the variable
region domain of the light chain is at the amino-terminus of the
polypeptide. The term "light chain", as used herein, encompasses a
full-length light chain and fragments thereof. An F(ab) fragment is
comprised of one light chain and the Cl and variable regions of one
heavy chain. The heavy chain of an F(ab) molecule cannot farina
disulfide boa with another heavy chain molecule. An F(21:0 fragment
contains 25 one light chain and one heavy chain that contains more of
the constant region, between the CHI and CH2 domains, such that an
interchain disulfide bond can be formed between two heavy chains to
form an F(abl2 molecule. The Fv region comprises the variable regions
from both the heavy and light chains, but lacks the constant regions.
Single-chain antibodies are Fv molecules in which the heavy and light
chain variable regions have been connected by a flexible linker to
form 30 a single polypeptide chain, which forms an antigen-binding
region. Single chain antibodies are discussed in detail in
Intonational Pant Application Publication No. WO 88/01649 and U.S.
Patent Nos. 4,946,778 and 5,260,203.      The invention also



25 binding site. A chimeric antibody comprises a human constant
region (which is encoded by a polynucleotide of human origin or is
identical to such an human constant region) and a nonhuman variable
region. The creation of such antibodies is described in, eg., US
Patent No. 5,681,722. A bivalent antibody other Than a
"multispecificfi or "multifunctional" antibody, in certain 30
embodiments, is understood to comprise binding sites having identical
antigenic specificity.       In assessing antibody binding and
specificity according to the invention, an antibody binds
specifically and/or substantially inhibits adhesion oft 1FNdy to its
receptor when an excess of antibody reduces the quantity of receptor
bound to IFN-% or vice versa, by at least about 20%, 40%, 60%, 80%,
85%, or more (as measured in an in vitro competitive binding assay).
A 35specifically-binding antibody can be expected to have an
equilibrium dissociation constant for  27 binding to JFN-ry of less
than or equal to than 104 molar, optionally less than or equal to 104
or 1040 molar.      For therapeutic use, an important characteristic
of an anti-WN-7 antibody is whether it can inhibit or modulate the
biological activity of FFN-7. IFN-7 has many distinct biological 5
effects, which can be measured in many different assays in different
cell types. The ability of an anti-EN-1' antibody to inhibit or
modulate the biological activity of IEN-7 can be measured using the
A549 assay described in Example 6 below or using a similar assay in
which the ability of an antibody to reverse the inhibition of cell
proliferation observed in the presence of EN-7 is measured. For the
assay to produce meaningful results, the proliferation of the cells
used in the 10 assay must be inhibited by the IEN-7 used in the
assay. Human IFN-y can inhibit proliferation of some cell types,
including 549 cells (Examples 6 and 7). Murine WN-y can inhibit the
proliferation of RAW 264.7 cells (Example 7), but not 549 cells.
Especially when testing the ability of an antibody to inhibit or
modulate the biological activity of a non-human IFN-7, cell types
other than 549 cells can be used since non-human IFNey may or may not
be able to inhibit 15  proliferation of 549 cells. Not every antibody
that specifically binds to an antigen can block antigen binding to
its normal receptor and thus inhibit or modulate the biological
effects of the antigen upon binding to its receptor. As is known in
the art, such an effect can depend on what portion of the .antigen
the antibody binds to and on the both the absolute and the relative
concentrations of the antigen and the antibody, in this COM, IEN-1
and the anti-IFN-y antibody. 20 To be considered capable of
inhibiting or modulating the biological activity of 1FN-7 as meant
herein, an antibody must be able to reverse the inhibition of cell
proliferation observed in the presence of IEN-7, as measured by
fluorescence in the 549 assay (Example 6) a a similar assay, by at
least about 20%, 40 %, 60%, 80%, 85%, 1001%, or more when the WN-7
concentration is within a range, for example, at about ECso or EC,
where the effects of an agent that inhibits its 25 biological
activity can be readily apparent An EC, as meant herein, is the
amount of IFNI required for 80% of the maximal effect of 1FN-ry to be
observed. If the 1FN-y concentration is well above EC.90, effects of
an inhibiting agent may be less apparent due to the excess of IFN-1.
The concentration of an antibody required to inhibit or modulate the
biological activity of IFN-y can vary widely and may depend upon how
tightly the antibody binds to IFN-7 For example, one 30 molecule or



20 carbohydrate chain. Alternatively, substitutions that eliminate
this sequence will remove an existing N-linked carbohydrate chain.
Also provided is a rearrangement of N-linked carbohydmte chains
wherein one or more N-linked glycosylation sites (typically those
that are naturally occurring) are eliminated and one or more new
N-linked sites are created. Additional preferred antibody variants
include cysteine variants wherein one or more cysteine residues are
deleted 25 from or substituted for another amino acid (e.g., saint)
compared to the parent amino acid sequence. Cysteine variants may be
useful when antibodies must be refolded into a biologically active
conformation such as after the isolation of insoluble inclusion
bodies. Cysteine variants generally have fewer cysteine residues than
the native protein, and typically have an even number to minimize
interactions resulting from unpaired cysteines. 30The term "agent" is
used herein to denote a chemical compound, a mixture of chemical
compounds, a biological macromolecule, or an extract made from
biological materials.      As used herein, the terms "label" or
"labeled" refers to incorporation of a detectable marker, e.g., by
incorporation of a radiolabeled amino acid, or attachment to a
polypeptide or nucleic acid of a fluorescent marker, a
chemiluminescent marker or an enzyme having a 35 detectable activity,
or attachment to a polypeptide of biotin moieties that can be
detected by labeled avidin (e.g., streptavidin preferably comprising
a detectable marker such as a fluorescent  29 marker, a
chemiluminescent marker or an enzymatic activity that can be
detected, inter alia, by optical or calorimetric methods). In certain
embodiments, the label can also be therapeutic. Various methods of
labeling polypeptides and glycoproteins are known in the art and may
be used advantageously in the methods disclosed herein. Examples of
labels for polypeptides include, but 5 are not limited to, the
following: radioisotopes or radionuclides
(e.g.,3H,"C,15N,35S,3Y,331Tc, mln, 1231, wf), fluorescent labels
(e.g., fluorescein isothiocyanate or F1TC, rhodamine, or lanthanide
phosphors), enzymatic labels (e.g., horseradish peroxidase, (3-ga
lactosidase, luciferase, alkaline phosphatase), chemiluminescent
labels, hapten labels such as hiotinyl groups, and predetermined
polypeptide epitopes recognized by a secondary reporter (e.g.,
leucine zipper pair 10 sequences, binding sites for secondary
antibodies, metal binding domains, or epitope tags). In certain
embodiments, labels are attached by spacer arms (such as (CH2.)",
where n < about 20) of various lengths to reduce potential steric
hindrance.      The term "biological sample", as used berm, includes,
but is not limited to, any quantity of a substance from a living
thing or formerly living thing. Such living things include, but are
not 15 limited to, humans, mice, monkeys, rats, rabbits, and other
animals. Such substances include, but are not limited to, blood,
serum, wine, cells, organs, tissues, hone, bone marrow, lymph nodes,
and skin.         The term "pharmaceutical agent or drug" as used
herein refers to a chemical compound or composition capable of
inducing a desired therapeutic effect when properly administered to a
20patient.      The term IFN-y mediated disease" includes, but is not
limited to, inflammatory, infectious, and autoimmune diseases. An
"autoinmitme disease" as used herein refers to disease states and
conditions wherein a patient's immune response is directed toward the
patient's own constituents. For example, IFN-y mediated diseases



15 a TF11-7 mediated disease an rEN-y antibody of the invention in an
amount and for a time aufficient_to induct a sustained improvement
over baselinz otaii intitembr Mal reflects the severity of a
particular disorder or the severity of symptoms caused by the
disorder or to delay or prevent the onset of a more serious disease
that follows the Treated condition in some or all cases. The
invention does not exclude possible treatment with other therapeutic
agents before, after, 20 and/or during treatment with the /FNey
antibody.        As used herein, "substantially pure" or
"substantially purified" means a compound or species that is the
predominant species present (Le., on a molar basis it is more
abundant than any other individual species in the composition). In
certain embodiments, a substantially purified fraction is a
composition wherein the species comprises at least about SO percent
(on a molar 25 basis) of all macromoletular species present. In
certain embodiments, a substantially pure composition will comprise
more than about 8004, 85%, 90%, 95%, or 99% of all macromolar species
present in the composition. In certain embodiments, the species is
purified to essential homogeneity (con(aminant species cannot be
detected in the composition by conventional detection methods)
wherein the composition consists essentially of a single
macromoleeular 31species. The term "patient" includes human and
animal subjects.       The term "comprising" as used in this
specification means "consisting at least in part of". When
interpreting each siatement in this specification that includes the
term "comprising'', features other than that Or those prefaced by the
term may also be present. Related terms such as 35"comprise". and
"comprises" are to be interpreted in the same marmer. Unless
otherwise required by context, singular terms shall include
pluralities.       Because IFN-7 is a cytakine with multiple
functions, including protecting the body from viral infection and
regulating several aspects of the immune response, increased IFN-fy
activity can contribute to several pathological conditions, According
to certain embodiments of the  31 invention, antibodies directed to
IFN-7 may be used to treat 1FN-y mediated diseases, including but not
limited to, those mentioned above.      In one aspect of the
invention are provided fully human monoclonal antibodies raised
against and having biological and immunological specificity for
specific binding to human IFN-y. 5 Variable regions (SEQ NO:6, SEW
NO:8, SEQ ID NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:16, SEQ ED
NO:30, and SEQ ID NO:31) included in such antibodies, complete heavy
and light chains of such antibodies (SEQ NO:17, SEQ NO:18, SEQ ID
NO:19, SEQ BD NO:20, SEQ 1D NO:21, and SEQ ID NO:22), and antibodies
comprising specific CDRs (heavy and light chain CDR1, CDR2, and/or
CDR3; SEQ ID NO:34 through SEQ ID NO:44) are 10 encompassed by the
invention. Particular embodiments of this aspect of the invention are
sequences corresponding to CDR'S, specifically from CUR! through
CDR3, of the heavy and light chains provided by the invention.
Further, the invention encompasses antibodies comprising a CURS
sequence disclosed herein (SEQ ID NO:36, SEQ ID NO:37, SEQ 11) N0:43,
and/or SEQ ID NO:44) that may also contain sequences at least 80%,
85%, 90%, 91%, 92%, 93%, 94%, 95%, 15 96.4, 97%, 98%, or about 99%
identical to any of the variable region sequences or complete heavy
or light chain sequences disclosed herein, wherein the antibody can
inhibit or modulate the biological activity of IEN-y.      In another



bind specifically to IFN-y and wherein the alignment between the
nucleotide sequences named immediately above and the test sequence
spans at least about 100, 150, or 200 nucleotides.      Table 2
provides a brief description of the sequences as they relate to their
sequence identification numbers. 5Table 2 BRIEF DESCRIPTION OF THE
SEQUENCE LISTINGS Sequence Identification Number Brief Description
SEQ ID NO: 1 Nucleotide sequence encoding the heavy chain constant
region oldie 1118, 1118*, 1119, 1121, or 1121* antibody SEQ ID NO: 2
Amino acid sequence of the heavy chain constant region of the 1118,
1118*, 1119, 1121, or 1121* antibody SEQ ID NO: 3 Nucleotide sequence
encoding the light chain constant region of the 1118, 1118'0119,
1121, or 1121* antibody SEQ ID NO: 4 Amino acid sequence of the light
chain constant region of the 1118, 1118*, 1119, 1121, or 1121*
antibody SEQ ID NO: 5 Nucleotide sequence encoding the heavy chain
variable region of the 1119 antibody SEQ ID NO: 6 Amino acid sequence
of the heavy chain variable region of the 1119 antibody SEQ ID NO: 7
Nucleotide sequence encoding the light chain variable region of the
1119 antibody SEQ ID NO: 8 Amino acid sequence of the light chain
variable region of the 1119 antibody SEQ 113 NO: 9 



Nucleotide sequence encoding the heavy chain variable region of the
1118 antibody SEQ ID NO: 10 Amino acid sequence of the heavy chain
variable region of the 1118 antibody SEQ ID NO: 11 Nucleotide
sequence encoding the light chain variable region of the 1118 or
1118' antibody SEQ ID NO: 12 Amino acid sequence of the light chain
variable region of the 1118 or 1118* antibody SEQ 1D NO: 13
Nucleotide sequence encoding the heavy chain variable region of the
1121 or 1121* antibody SEQ 133 NO: 14 Amino acid sequence of the
heavy chain variable region of the 1121 or 1121* antibody SEQ ID NO:
15 Nucleotide sequence encoding the light chain variable region of
the 1121 antibody SEQ ID NO; 16 Amino acid sequence of the light
chain variable region of the 1121 antibody SEQ ID NO; 17 Amino acid
sequence of the entire heavy chain of the 1119 antibody SEQ ID NO: 18
Amino acid sequence of the entire light chain of the 1119 antibody
SEQ ID NO: 19 Amino acid sequence of the entire heavy chain of the
1118 antibody SEQ ID NO: 20 Amino acid sequence of the entire light
chain of the 1118 or 1118* antibody ' SEQ ID NO: 21 



Amino acid sequence of the entire heavy chain of the 1121 or 1121*
antibody  33  SEQ ID NO: 22 Amino acid sequence of the entire light
chain of the 1121 antibody SEQ ID NO: 23 Nucleotide sequence of a PCR
primer SEQ ID NO: 24 Nucleotide sequence oft PCR printer SEQ ID NO:
25 Nucleotide sentience of a PCR primer SEQ ID NO: 26 Nucleotide
sequence of a PCR primer SEQ ID NO: 27 Nucleotide sequence of a PCR
primer SEQ ID NO: 28 Nucleotide sequence of a PCR primer SEQ ID NO:
29 Nucleotide sequence of a PCR primer SE,Q ID NO: 30 Amino acid
sequence of the heavy chain vatiable region of 11W antibody SEQ ID
NO: 31 Amino acid sequence of the light chain variable region of
1121* antibody 



SEQ ID NO: 32 Amino acid sequence of the entire heavy chain of the
1118* antibody SEQ ID NO: 33 Amino acid sequence of the entire light
chain of the 1121* antibody SEQ ID NO: 34 Amino acid sequence of the
heavy chain CDR1 oftbe 1119, 1118, 1118*, 1121, or 1121* antibody SEQ
1D NO: 35 Amino acid sequence of the heavy chain CDR2 of the 1119,
1118, 1118*, 1121, or 1121* antibody SEQ ID NO: 36 Amino acid
sequence of the heavy chain CDR3 of the 1119 antibody SEQ ID NO: 37
Amino acid sequence of the heavy chain CDR3 of the 1118, 1118*, 1121,
or 1121* antibody SEQ ID NO: 38 Amino acid sequence of the lig,ht
chain CDR1 of the 1119 or 1121 antibody SEQ ID NO: 39 Amino acid
sequence of the light chain CDR1 of the 1118 or 1118' antibody SEQ ID
NO: 40 Amino acid sequence of the light chain CDR1 of the 1121*
antibody SEQ ID NO: 41 Amino acid sequence of the light chain CDR2 of
the 1119, 1118, 1118*, or 1121 antibody SF,Q ID NO: 42 Amino acid
sequence of the light chain CDR2 of the 1121* antibody SEQ 1D NO: 43
Amino acid sequence of the light chain CDR3 of the 1119, 1118, 1118*,
or 1121 antibody 



SEQ ID NO: 44 Amino acid sequence of the light chain CDR3 of the
1121* antibody SEQ 11) NO; 45 Nucleotide sequence encoding the heavy
chain CDR3 of the 1119 antibody SEQ ID NO: 46 Nucleotide sequence
encoding the heavy chain CDR3 of the .1118,1118*, 1121, or 1121*
antibody SEQ ID NO: 47 Nucleotide sequence encoding the light chain
CDR3 of the 1118, 1118*, 1119, or 1121 antibody SEQ ID NO: 48 Amino
acid sequence immediately preceding a heavy chain CDR1 SEQ ID NO: 49
Amino acid sequence that may immediately precede a heavy chain CDR2
SEQ ID NO: 50 Amino acid sequence that almost always follows a heavy
chain CDR3 SEQ ID NO: 51 Amino acid sequence that usually follows a
light chain CDR3  34  SEQ ID NO: 52 Amino acid sequence of a silent
sequence SEQ ID NO: 53 Antill0 acid sequence oft signal sequence SEQ
ID NO: 54 



Amino acid sequence of a signal sequence SEQ ID NO: 55 Amino acid
sequence of a signal sequence SEQ II3 NO: 56 Nucleotide sequence of
the heavy chain variable region of 1118 antibody SEQ ID NO: 57
Nucleotide sequence of the light chain variable region of 1121*
antibody       In yet another aspect the invention provides hybridoma
cells and cell lines that express the immunoglobulin molecules and
antibodies of the invention, optionally monoclonal antibodies. In a
further aspect, a hybridorna cell or a cell from a cell line that
expresses and/or secretes an 5 imonmoglobulin molecule or antibody of
the invention can be implanted in a patient, whereby an antibody of
the invention or immunologically functional immunoglobulin fragment
thereof is expressed and/or secreted in the patient, thereby
inhibiting or modulating IFN-y activity.      The invention also
provides biologically and immunologically purified preparations of
antibodies, preferably monoclonal antibodies raised against and
having biological and 10 immunological specificity for binding
specifically to human IFNI.      The ability to clone and reconstruct
megabase-sized human loci in yeast artificial chromosomes (YACs) and
to introduce them into the mouse germline permits development of an
advantageous approach to elucidating the functional components of
very large or crudely mapped loci as well as generating useful models
of human disease. Furthermore, the utilization of such 15 technology
for substitution of mouse loci with their human equivalents produces
unique insights into the expression and regulation of human gene
products during development, their communication with other systems,
and their involvement in disease induction and progression.       An
important practical application of such a strategy is the alteration
of the mouse Immoral immune system by the introduction of human
immunoglobulin (4) loci into mice in 20 which the endogenous Ig genes
have been inactivated. International Application No. WO 93/12227.
This system offers the opportunity to study mechanisms underlying
programmed expression and assembly of antibodies as well as their
role in B-cell development. Furthermore, such a strategy provides a
source for production of fully human monoclonal antibodies (MAbs).
Fully human MAbs are temectal to minimize the immunogenic and
allergic responses intrinsic to 25 mouse or mouse-derived MAbs, and
to thereby increase the efficacy and safety of the administered
antibodies. Fully human antibodies can be used in the treatment of
chronic and recurring human diseases, such as osteoarthritis,
rheumatoid arthritis, and other inflammatory conditions, the
treatmint thereof requiring repeated antibody administration. Thus,
one particular advantage of the anti-TN-7 antibodies of the invention
is that the antibodies are fully human and 30 can be administered to
patients in a non-acute manner while minimizing adverse reactions  35
commonly associated with mouse anti-human antibodies or other
previously described non-fully human antibodies or non-human
antibodies from non-human species.      Using methods set forth
herein, one skilled in the art can engineer mouse strains deficient
in mouse antibody production with large fragments of the human Ig
loci so that such mice 5 produce human antibodies in the absence of
mouse antibodies. Large human Ig fragments may preserve the large
variable gene diversity as well as the proper regulation of antibody
production and expression. By exploiting the mouse cellular machinery
for antibody diversification and selection and the lack of
immunological tolerance to human proteins, the reproduced human



In certain embodiments, the skilled artisan can use constant regions
from species other than human along with the lunnan variable
region(s) in such mice to produce chimeric antibodies. 15 Naturally
Occurring Antibody Structure      Most naturally occurring antibody
structural units typically comprise a tetramer. Each such tinnier
typically is composed of two identical pairs of polypeptide chains,
each pair having one full-length "light" chain (typically having a
molecular weight of about 25 IcDa) and one full-length "heavy" chain
(typically having a molecular weight of about 50-70 IcDa). The amino-
20 terminal portion of each light and heavy chain typically includes
a variable region of about 100 to 110 or more amino acids that
typically is responsible for antigen recognition. The carboxyterminal
portion of each chain typically defines a constant region responsible
for effector function. Human light chains are typically classified as
kappa and lambda light chum. Heavy chains are typically classified as
mu, delta, gamma, alpha, or epsilon, and define the antibody's 25
isotype as IgM, IgD, 10, IgA, and IgE, respectively. IgG has several
subclasses, including, but not limited to, 101, IgG2, IgG3, and 104.
IgM has subclasses including, but not limited to, IgMl and IgM2. IgA
is similarly subdivided into subclasses including, but not limited
to, IgAl and IgA2. Within MI-length light and heavy chains,
typically, the variable and constant regions are joined by a "I"
region of about 12 or !note amino acids, with the heavy chain also
including a 30 "D" region of about 10 more amino acids. See, e.g.,
FUNDAMENTAL IMMUNOLOGY, Ch. 7, rl ed., (Paul, W., ed.), 1989, Raven
Press, N.Y. (incorporated by reference in its entirety for all
purposes). The variable regions of each light/heavy chain pair
typically form the antigen-binding site. Some naturally-occurring
antibodies, which have been fotmd in camels and llamas, are 35 dimers
consisting of two heavy chains and include no light chains.
Muldermans el at, 2001, J. Biotechnot 74:277-302; Desmyter et at,
2001, 1 Biol. aent. 2216285-90. The invention  36 encompasses dimeric
antibodies consisting of two heavy chains that can bind to and/or
inhibit the biological activity of 1FN-y. A crystallographic study of
a camel antibody has revealed that the heavy chain CDR3, which is 19
amino acids long, forms a surface that interacts with the antigen and
covers the two Other hypervariable regions. Desmyter etal., supra.
Thus, CDR3 is important 5 for antigen binding in dimerie camel
antibodies, as well as in the more typical tetrameric antibodies.
The variable regions typically exhibit the same general structure of
relatively conserved frameworlc regions (FR) joined by three
hypervariable regions, also called completnentarity determining
regions or CDRs. The CDRs from the two chains of each pair are
typically 10 embedded within the framework regions, which inay enable
binding to a specific epitope. From N-temtinal to C-terminal, both
light and heavy chain variable regions typically comprise the domains
FRI, CDRI, FR2, CDR2, FR3, CDR3 and FR4. The assignment of amino
acids to each domain is typically in accordance with the definitions
of Kabat eta]., as explained in more detail below. Kabat et al.,
Sequences of Proteins of Immunological Interest (1991, National
Institutes of 15 Health, Bethesda, Md.); see also Chothia & Leak,
1987, ./. Mot BioL 196:901-917; Chothia et at, 1989, Nature
M2:878-883. CDRs constitute the major surface contact points for
antigen binding. See e.g. Chothia and Leak, supra. Further, CDR3 of
the light chain and, especially, CDR3 of the heavy chain may



typically contains 16 to 19 amino acids. CDR2 may be immediately
preceded by Leu-Glu-Trp- Ile-Gly (SEQ ID NO: 49) and may be
immediately followed by LysiArg-
Leu/lIeJVal/Pheahr/Ala-Thr/Ser/be/Ala. Other amino acids may precede
or follow CDR2. 35 Thirty-two amino acids arc almost always between
the last residue in CDR2 and the first in C0113, and CDR3 can be from
about 3 to 25 residues long. A Cys-Xxx-Xiot almost always  37
immediately precedes CDR3, and a Trp-Gly-Xxx-Gly (SEQ ID NO: 50)
almost always follows CDR3.       Light chain CDRs can be located in
a light chafe sequence in the following way. CDR1 starts at
approximately residue 24 of the mature antibody and is usually about
10 to 17 residues 5 long. It is almost always preceded by a Cys.
There are almost always 15 amino acids between the last residue of
CDR1 and the first residue of CDR2, and CDR2 is almost always 7
residues long. CDR2 is typically preceded by Ile-Tyr, Val-Tyr,
Ile-Lys, or Ile-Phe. There arc almost always 32 residues between the
light chain CDR2 and CDR), and CDR3 is usually about 7th 10 amino
acids long. CDR3 is almost always preceded by Cys and usually
followed by Phe-Gly- 10 Xxx-Gly (SEQ ID NO: 51).       One of skill
in the art will realize that the lengths of framework regions
sturounding the CDRs can contain insertions or deletions that make
their length differ from what is typical. As meant herein, the length
of heavy chain framework regions fall within the following ranges:
FR1, 0 to 41 amino acids; FR2, 5 to 24 amino acids; FR3, 13 to 42
817111}0 acids; and FR4, 0 to 21  15amino acids. Further, the
invention contemplates that the lengths of light chain framework
regions fall within the following ranges: FR1, 6 to 35 amino acids;
FR2, 4 to 25 amino acids; FR3, 2 to 42 amino acids; and P1(4,0 to 23
amino acids.       Naturally occurring antibodies typically include a
signal sequence, which directs the antibody into the cellular pathway
for protein secretion and which is not present in the mature 20
antibody. A polynucleotide encoding an antibody of the invention may
encode a naturally occurring signal sequence or a heterologous signal
sequence as described below. In vitro Maturation of Antibodies
Antibodies can be matured in vitro to produce antibodies with altered
properties, such as a 25 higher affinity for an antigen or a lower
dissociation constant Variation of only residues within the CDRs,
particularly the C0R3s, can result in altered antibodies that bind to
the same antigen, but with greater affinity. See e.g. Seiner etal.,
1996,1 Mat Biol. 2E:55147; Yang et aL, 1995, J. Mot Biol.
254:392-403. The invention encompasses antibodies created by a
variety of in vitro  selection schemes, such as affinity maturation
and* chain shuffling (Kang et at, 1991, Proc. 30 Nall. Acart Sci.
88:11120-23), or DNA shuffling (Stemmer, 1994, Nature 7Q:389-39 1),
by which antibodies may be selected to have advantageous properties.
In many schemes, a known  antibody is randomized at certain
positions, often within the CDRs, in vitro and subjected to a
selection process whereby antibodies with desired properties, such as
increased affinity for a certain antigen, can be isolated. See e.g.
van den Beucken et at, 2001,1 Mal Blot L:591- 



35 601; Desiderio et al., 2001, .L Md. Riot 2K1:603-15; Yang et at,
1995, 2 Mot Biol. 22:392- 403; Schier et at, 1996, J. Mot Blot
2:551-67. Typically, such mutated antibodies may  38 comprise several
altered residues in one or more CDRs, depending on the design of the
mutagenesis and selection steps. See e.g. van den Beucicen et aL,
supra. Bispecifte or Bifunctional Antibodies 5A bispecific or
bitimnional antibody typically is an artificial hybrid antibody
having two different heavy chain/light chain pairs and two different
binding sites. Bispecific antibodies may be produced by a variety of
methods including, but not limited to, fusion of hybris:lamas or
linking of F(ab) fragments. See, eg., Songsivilai tIc Lachmann, 1990,
Clin. Ezp. Intmunol. 79: 315-321; Kostelny et al.,1992, J. Immunot
148:1547-1553. 10 Preparation of Antibodies       The invention
provides antibodies that bind specifically to human 17N-y. These
antibodies can be produced by immunization with full-length IFN-7 or
fragments thereof. The antibodies of the invention can be polyclonal
or monoclonal andfor may be recombinant 15 antibodies. In certain
embodiments, fully human antibodies of the invention are prepared,
for example, by immunization of transgenic animals capable of
producing human antibodies (see, for example, International Patent
Application, Publication WO 93/12227).      The CDRs of the light
chain and heavy chain variable regions of anti-IFN-y antibodies of
the invention can be grafted to framework regions (Pits) from the
same, or another, species. In 20 certain embodiments, the CDRs of the
light chain and heavy chain variable regions of anti-IFN-y antibody
may be grafted to consensus human Fits to create a "humanized"
antibody. Such humanized antibodies are encompassed by the instant
invention. To create consensus human Fits, Fits from several human
heavy chain or light chain amino acid sequences are aligned to
identify a consensus amino acid sequence. The FRs of the anti- IFN-y
antibody heavy chain or light chain 25 can be replaced with the FRs
from a different heavy chain or light chain. Rare amino acids in the
Fits of the heavy and light chains of anti- EN-I antibody typically
are not replaced, while the rest of the FR amino acids can be
replaced. Rare amino acids are specific amino acids that are in
positions in which they are not usually found in Fits. The grafted
variable regions from antiIFNI antibodies of the invention can be
used with a constant region that is different from an 30 original
constant region of an anti- 1FN-y. antibody. Alternatively, the
grafted variable regions are part of a single chain Fv antibody. CDR
grafting is described, e.g., int U.S. Patent Nos. 6,180,370,
5,693,762, 5,693,761, 5,585,089, and 5,530,101, which are hereby
incorporated by reference for any purpose. Antibodies of the
invention can be prepared using transgenie mice that have a
substantial 35 portion of the human antibody producing locus inserted
in antibody-producing cells of the mice, and that are further
engineered to be deficient in producing endogenous, murine,
antibodies. Such  39 mice are capable of producing human
immunoglobulin molecules and antibodies and do not produce or produce
substantially reduced amounts of murine immtmoglobulin molecules and
antibodies. Technologies utilized for achieving this result are
disclosed in the patents, applications, and references disclosed in
the specification herein. In certain embodiments, the  5 skilled
worker may employ methods as disclosed in International Patent
Application Publication No. WO 98/24893, which is hereby incorporated



15One possible animal system for preparing hybridomas is the mouse.
Ilybridoma production in the mouse is very well established, and
immunization protocols and techniques for isolation of immunized
splenocytes for fusion are well known in the art. Fusion partners
(e.g., murine myeloma cells) and fusion procedures are also 'mown. In
some embodiments thlly human monoclonal antibodies directed against
IFN-7, 20 optionally human 1FN-7, can be generated using transgenic
mice carrying parts of the human immune system rather than the mouse
system. These transgenic mice, referred to herein as "HuMab" mice,
contain a human immtmoglobulin gene minilocus that encodes
turcarranged human heavy (n and 7) and K light chain imnumoglobulin
sequences, together with targeted mutations that inactivate the
endogenous it and x chain loci (Lemberg et at, 1994, Nanny  25
368:856-859). Accordingly, the mice exhibit reduced expression of
mouse 1gM or at and in response to hrununization, the introduced
human heavy chain and light chain transgenes undergo class switching
and somatic mutation to generate high affinity human IgG it
monoclonal antibodies (Lonberg et al., supra.; Lonberg and Huszar,
1995, Intent Rev. Immune!. 13:65-93; Harding and Lonberg, 1995, Ann.
N.Y. Acad. Sci. 764:536-546). The preparation of IluMab mice 30  is
described in detail in Taylor et at., 1992, Nucleic Acids Res.
20:6287-6295; Chen etal., 1993, International Immunology 5:647-656;
Tuaillon slat, 1994,.I. Itnnumot M:2912-2920; Lonberg et at, 1994,
Nature 368:856-859; Lonberg, 1994, Handbook of Erp. Pharmacology
113:49-101; Taylor et at, 1994, International Immunology 579-591;
Lonberg & Huszaz, 1995, Intent. Rev. Immunot 13:65-93; Harding &
Lonberg, 1995, Ann. N.Y. Acad. Sci 764:536-546; Fishwild et al.,
351996, Nature Biotechnology 14:845-851, the contents of all of which
are hereby incorporated by reference in their entirety. See further
U.S. Patent Nos. 5,545,806; 5,569,825; 5,625,126;  40 5,633,425;
5,789,650; 5,877,397; 5,661,016; 5,814,318; 5,874,299; and 5,770,429;
all to Lonberg and Kay, as well as U.S. Patent No. 5,545,807 to Sunni
et aL; International Patent Application Publication Nos. WO 93/1227,
published Jime 24, 1993; WO 92/22646, published December 23, 1992;
and WO 92/03918, published March 19, 1992, the disclosures of all of
which are hereby 5 incorporated by reference in their entirety.
Alternatively, the HCo7 and HC012 transgenic mice strains described
in the Examples below can be used to generate human anti-
1PN-1antibodies.       In these embodiments, the antibodies of the
invention bind specifically to IFN-7 with an equilibrium dissociation
constant (Ko) alien than l04 IA, 104 M, 104 hi, or 104 M. In certain
embodiments of the invention, the antibodies bind to IFN-y with a Ko
of between approximately 10 104 M and 1012M.       In preferred
embodiments, the antibodies of the invention are of the IgGl, Ig02,
or IgG4 isotype. The antibodies can be of the %GI isotype. In other
embodiments, the antibodies of the invention are of the IgM, IgA,
Ip,E, or IgD isotype. In preferred embodiments of the invention, the
antibodies comprise a human kappa light chain and a human 'gel heavy
chain. Expression of 15 antibodies of the invention comprising an
IgG1 heavy chain constant region is described in the Examples below.
In particular embodiments, the variable regions of the antibodies are
ligated to a constant region other than the constant region for the
IgG1 isotype. In certain embodiments, the antibodies of the invention
have been chimed for texpliztion in mammalian cells. In certain
embodiments, conservative modifications to the heavy chains and light



antibody, or to increase or decrease the affinity of the anti-LEN-7
antibodies described herein.  41       In alternative embodiments,
antibodies of the invention can be expressed in cell lines other than
hybridoma cell ham In these embodiments, sequences encoding
particular antibodies can be used for transformation of a suitable
mammalian host cell. According to these embodiments, transformation
can be achieved using any known method for introducing 5
polynucleotides into a host cell, including, for example pacicaging
the polynucleotide in a virus (or into a viral vector) and tnmsducing
a host cell with the virus (or vector) or by transfection procedures
known in the art, as exemplified by U.S. Pat. Nos. 4,399,216,
4,912,040, 4,740,461, and 4,959,455 (all of which are hereby
incorporated herein by reference for any purpose). Generally, the
transformation procedure used may depend upon the host to be
transformed. 10 Methods for introducing heterologous polynucleotides
into mammalian cells are well known in the art and include, but are
not limited to, dextmn-mediated fransfection, calcium phosphate
precipitation, polybrene mediated transfection, protoplast fusion,
electroporation, encapsulation of the polynucleotide(s) in liposomes,
and direct microinjection of the DNA into nuclei. Nucleic acid
molecules (or polynucleotides) encoding the amino acid sequence of a
15 heavy chain constant region, a heavy chain variable region, a
light chain constant region, Of a light chain variable region of an
anti-1FN-y antibody of the invention are encompassed by the
invention. Such polynucleotides can be inserted into an appropriate
expression vector using standard ligation techniques. In a preferred
embodiment, a polynucleotide encoding the anti-ENy antibody heavy
chain or light chain constant region is appended to the downstream
end of a 20 polynucleotide encoding the appropriate variable region
and is ligated into an expression vector. The vector is typically
selected to be functional in the particular host cell employed (i.e.,
the vector is compatible with the host cell machinery such that
amplification of the gene and/or  expression of the gene can occur).
For a review of expression vectors, see METH. ENZ (Goeddel, ed.),
1990, Academic Press. 25Typically, expression vectors used in any of
the host cells will contain sequences for plasmid maintenance and for
cloning and expression of exogenous nucleotide sequences. Such
sequences, collectively referred to as "flanking sequences" in
certain embodiments will typically include one or more of the
following nucleotide sequences: a promoter, one or more enhancer
sequences, an origin of replication, a transcriptional termination
sequence, a complete intron 30 sequence containing a donor and
acceptor splice site, a sequence encoding a leader sequence for
polypeptide secretion, a ribosome binding site, a polyadenylation
sequence, a polylinlcer region for inserting the nucleic acid
encoding the polypeptide to be expressed, and a selectable marker
element. Each of these sequences is discussed below. Optionally, the
vector may contain a "tag"-encoding sequence, Le., an oligonucleotide
35 molecule located at the 5' or)' end of the anti-IFN-Fr antibody
polypeptide coding sequence; the oligonucleotide sequence encodes
polyHis (such as heitaHis), or another "tag" such as FLAG, HA  42
(hemaglutiain influenza virus), or ewe, for which commercially
available antibodies exist This tag is typically fused to the
polypeptide upon expression of the polypeptide, and can serve as a
means for affinity purification or detection of the IFNI antibody



20cloning.       Whether all or only a portion of the flanking
sequence is known, it may be obtained using polymerase chain reaction
(FCR) and/or by screening a genomic library with a suitable probe
such as an oligonucleotide and/or flanking sequence fragment from the
same or another species. Where the flanking sequence is not known, a
fragment of DNA containing a flanking sequence 25 may be isolated
from a larger piece of DNA that may contain, for example, a coding
sequence or even another gene or genes. Isolation may be accomplished
by restriction endonuclease digestion to produce the proper DNA
fragment followed by isolation using agarose gel purification, Qiagen
column chromatography (Chatsworth, CA), or other methods known to the
skilled artisan. The selection of suitable enzymes to accomplish this
purpose will be readily apparent to 30one of ordinary skill in the
art An origin of replication is typically a part of those prokaryotic
expression vectors purchased commercially, and the origin aids in the
amplification of the vector in a host cell. If the vector of choice
does not contain an origin of replication site, one may be chemically
synthesized based on a known sequence, and ligated into the vector.
For example, the origin of replication 35 from the plasmid pBR322
(New England Biolabs, Beverly, MA) is suitable for most Exam-
negative bacteria, and various viral origins (e.g., SV40, polyoma,
arlenovirus, vesicular stomatitus  43 virus (VSV), or
papillomavintses such as RPV or BP'V) are useful for cloning vectors
in mammalian cells. Generally, the origin of replication component is
not needed for mammalian expression vectors (for example, the SV40
origin is often used only because it also contains the virus early
promoter). 5A transcription termination sequence is typically located
3' to the end of a polypeptide coding region and serves to terminate
transcription. Usually, a transcription termination sequence in
prokaryotic cells is a G-C rich fragment followed by a poly-T
sequence. While the sequence is easily cloned from a library or even
purchased commercially as part of a vector, it can also be readily
synthesized using methods for nucleic acid synthesis such as those
described herein. 10  A selectable marker gene encodes a protein
necessary for the survival and growth of a host cell grown in a
selective culture medium. Typical selection marker genes encode
proteins that (a) confer resistance to antibiotics or other toxins,
e.g., ampicillin, tetracycline, or lamamyein for prokaryotic host
cells; (b) complement auxotrophie deficiencies of the cell; or (c)
supply critical nutrients not available from compkx or defined media.
Preferred selectable markers are 15  the kanamycin resistance gene,
the ampicillin resistance gene, and the tetracycline resistance gene.
Advantageously, a neomycin resistance gene may also be used for
selection in both prokaryotic and eukarjotic host cells.      Other
selectable genes may be used to amplify the gene that will be
expressed. Amplification is the process wherein genes that are
required for production of a protein critical for 20 growth or cell
survival are reiterated in tandem within the chromosomes of
successive generations of recombinant cells. Examples of suitable
selectable markers for mammalian cells include dihydrofolate
reductase (DHFR) and promoterless thymidine kinase genes. Marmnalian
cell transformants are placed under selection pressure wherein only
the transfortimmts are uniquely adapted to survive by virtue of the
selectable gene present in The vector. Selection pressure is 25
imposed by culturing the transformed cells under conditions in which



44 sequences, which also may affect glycosylation. The final protein
product may have, in the -1 position (relative to the first amino
acid of the mature protein) one or more additional amino acids
incident to expression, which may not have been totally removed. For
example, the final protein product may have one or two amino acid
residues found in the peptidase cleavage site, attached to $ the
amino-terminus. Alternatively, use of some enzyme cleavage sites may
result in a slightly truncated form of the desired polypeptide, if
the enzyme cuts at such area within the mature polypeptide.
Expression and cloning vectors of the invention will typically
contain a promoter that is recognized by the host organism and
operably linked to the molecule encoding the anti-1FN-y 10 antibody.
Promoters are untranscribed sequences located upstream (i.e., 5') to
the Mtn codon of a structural gene (generally within about 100 to
1000 bp) that control transcription of the structural gene. Promoters
are conventionally grouped into one of two classes: inducible
promoters and constitutive promoters. Inducible promoters initiate
increased levels of transcription from DNA under their control in
response to some change in culture conditions, such as the presence
or 15 absence of a nutrient or a change in temperature. Constitutive
promoters, on the other hand, uniformly transcribe gene to which they
are operably linked, that is, with little or no control over gene
expression. A large number of promoters, recognized by a variety of
potential host cells, are well Imovm. A suitable promoter is operably
linked to the DNA encoding heavy chain or light chain comprising an
anti-LEN-7 antibody of the invention by removing the promoter from
the 20 source DNA by restriction enzyme digestion and inserting the
desired promoter sequence into the vector.       Suitable promoters
for use with yeast hosts are also well known in the art. Yeast
enhancers are advantageously used with yeast promoters. Suitable
promoters for use with mammalian host cells are well known and
include, but are not limited to, those obtained front the 25 genoines
of viruses such as polyoma virus, fowlpox virus, adenovirus (such as
Adenovirus 2), bovine papilloma virus, avian sarcoma virus,
cytomegalovirus, reroviruses, hepatitis-B virus and most preferably
Simian Virus 40 (SV40). Other suitable mammalian promoters include
heterologous mammalian promoters, for example, heat-shock promoters
and the actin promoter. Additional promoters which may be of interest
include, but are not limited to: SV40 early 30 promoter (Benoist and
Chambon, 1981, Nature 29j304-10); ChiV promoter (Thomsen et al.,
1984, Proc. Natl. Acad. USA 11:659463); the promoter contained in the
3' long terminal repeat of Rous sarcoma virus (Yamamoto, et al, 1980,
Cell 22:787-97); herpes thymidine kinase promoter (Wagner et at,
1981, Proc. Natl. Acad Sot U.S.A. 2a:144445); promoter and regulatory
sequences from the rnetallothionine gene (Brinster et at, 1982,
Nature 2N:39-42); and 35 prokaryotic promoters such as the
beta-lactamase promoter (Villa-lCamaroff et al., 1978, Proc. Natl.
Acad Set U.S.A., 7_5:3727-31); or the tac promoter (DeBoer et at,
1983, Proc. Natl. Acad.  45 Sci. U.S.A., N:21-25). Also of interest
are the following animal transcriptional control regions, which
exhibit tissue specificity and have been utilized in transgenic
animals: the elastsse 1 gene control region that is active in
pancreatic acinar cells (Swift et aL, 1984, Cell 38:639-46; Omitz et
al., 1986, Cold Spring Harbor Symp. Quant Biol. N:399409 (1986);
MacDonald, 1987, 5 Hepatology 7:425-515); the insulin gene control



sequence or signal peptide) can be incorporated into an expression
vector, to promote extracellular secretion of the antibody. The
choice of signal peptide Or leader depends on the type of host cells
in which the antibody is to be produced, and a heterologous signal
sequence can 35 replace the native signal sequence. Examples of
signal peptides that are functional in mammalian host cells include
the following: the signal sequence for interleukin-7 (IL-7) described
in US  46 Patent No. 4,965,195; the signal sequence for interleukin-2
receptor described in Cosman et al. (1984, Nature 312: 768); the
interleukin-4 receptor signal peptide described in EP Patent No. 0
367 566; the type I interieulcin-1 receptor signal peptide described
in U.S. Patent No. 4,969,607; the type 11 interieukin-1 receptor
signal peptide described in EP Patent No. 0 460 846; the signal 5
sequence of human IgK (which is METDTLLLVNLLLWVPGSTG; SEQ ID 140:
52); the signal sequence of human growth hormone (which is
MATGSRTSLLLAFGLLCLPWLQEGSA; SEQ ID NO: 53); and the human signal
sequences MGSTA1LALLLAVLQGVCA (SEQ ID NO: 54) and
METPAQLLFLLLLWLPDTTG (SEQ ID NO: 55), which were encoded by cDNAs
encoding the heavy and light chains isolated in Example 3.
10Expression vectors of the invention may be constructed from a
starting vector such as a commercially available vector. Such vectors
may or may not contain all of the desired flanking sequences. Where
one or more of the flanking sequences described herein are not
already present in the vector, they may be individually obtained and
ligated into the vector. Methods used for obtaining each of the
flanking sequences are well known to one skilled in the art.  15
After the vector has been constructed and a nucleic acid molecule
encoding light chain, a heavy chain, or a light chain and a heavy
chain comprising an anti-IFN-y antibody has been inserted into the
proper site of the vector, the completed vector may be inserted into
a suitable host cell for amplification and/or polypeptide expression.
The transformation of an expression vector for an anti-IFNI antibody
into a selected host cell may be accomplished by well known 20
methods including transfection, infection, calcium phosphate
co-precipitation, electroporation, microinjection, lipofection,
DEAE-dextran mediated transfection, or other known techniques. The
method selected will in part be a function of the type of host cell
to be used. These methods and other suitable methods are well known
to the skilled artisan, and are set forth, for example, in Sambrook
et at, supra. 25A host cell, when cultured under appropriate
conditions, synthesizes an anti-WM.7 antibody that can subsequently
be collected from the culture medium (if the host cell secretes it
into the medium) or directly from the host cell producing it (if it
is not secreted). The selection of an appropriate host cell will
depend upon various factors, such as desired expression levels,
polypeptide modifications that are desirable or necessary for
activity (such as glycosylation or 30 phosphorylation) and ease of
folding into a biologically active molecule Mammalian cell lines
available as hosts for expression are well known in the art and
include, but are not limited to, immortalized cell lines available
from the American Type Culture Collection (ATCC), including but not
limited to Chinese hamster ovary (CEO) cells, Hera cells, baby
hamster kidney (BHK) cells, monkey kidney cells (COS), human
hepatocellular carcinoma 35 cells (e.g., ilep 02), and a number of
other cell line In certain embodiments, cell lines may be selected



produce antibodies with IFN-y binding properties. In another
embodiment, a cell line from the B cell lineage that does not make
its own antibody but has a capacity to make and secrete a
heterologous antibody can be selected. Antibodies of the invention
are useful for detecting IFN-y in biological samples and 5
identification of cells or tissues that produce EN-y protein.
Antibodies of the invention that specifically bind to EN-7 may be
useful in treatment of IFNI mediated diseases. Said antibodies can be
used in binding assays to detect IFN-y and to inhibit IIN-y from
forming a complex with IFN-ty receptors. Said antibodies that bind to
IFNI and block interaction with other binding compounds may have
'therapeutic use in modulating IFN-ry mediated diseases. In preferred
10 embodiments, antibodies to IFNI may block 1:My binding to its
receptor, which may result in disruption of the IFNIinduced signal
transduction cascade.       In some embodiments, the invention
provides pharmaceutical compositions comprising a therapeutically
effective amount of one or a plurality of the antibodies of the
invention together with a pharmaceutically acceptable diluent,
carrier, solubilizer, emulsifier, preservative, and/or 15  adjuvant
Preferably, acceptable formulation materials are nontoxic to
recipients at the dosages and concentrations employed. In preferred
embodiments, pharmaceutical compositions comprising a therapeutically
effective amount of anti- IFN-y antibodies are provided. In certain
embodiments, acceptable formulation materials preferably are nontoxic
to  recipients at the dosages and concentrations employed. 20In
certain embodiments, the pharmaceutical composition may contain
formulation materials for modifying, maintaining or preserving, for
example, the pH, osmolarity, viscosity, clarity, color, isotonicity,
odor, sterility, stability, rate of dissolution or release,
adsorption or penetration of the composition. In such embodiments,
suitable formulation materials include, but  are not limited to,
amino acids (such as glycine, glutamine, asparagine, arginine or
lysine);  25antimicrobials; antioxidants (such as ascorbic acid,
sodium sulfite or sodium hydrogen-sulfite); buffers (such as borate,
bicarbonate, Tris-13C1, citrates, phosphates or other organic acids);
bulking agents (such as mannitol or glycine); chelating agents (such
as ethylenediamine tetraacetic acid (FDTA)); complexing agents (such
as caffeine, polyvinylpyrrolidone, bets.- cyclodartrin or
hydroxypropyl-beta-cyclodextrin); fillers; rnonosaccharides;
disaccharides; and 30 other carbohydrates (such as glucose, maltose
or dextrins); proteins (such as serum albumin,  gelatin or
immunoglobulins); coloring, flavoring and diluting agents;
emulsifying agents; hydrophilic polymers (such as
polyvinylpynolidone); low molecular weight polypeptides; salt-forming
counterions (such as sodium); preservatives (such as benzallconium
chloride, benzoic acid, salicylic acid, thirnerosal, phenethyl
alcohol, methyiparabat, propylparaben, chlorluxidine, 35sorbic acid
or hydrogen peroxide); solvents (such as glycerin, propylene glycol
or polyethylene glycol); sugar alcohols (such as miuutitol or
sorbitol); suspending agents; surfactants or wetting  48 agents (such
as pluronics, PEG, sorbitan esters, polysorbates such as polysorbate
20, polysorbate 80, triton, tromethamine, lecithin, cholesterol,
tylorcapal); stability enhancing agents (such as sucrose or
sorbitol); tonicity enhancing agents (such as alkali metal halides,
preferably sodium or potassium chloride, mannitol smbitol); delivery



10 SCIENCES, supra. In certain embodiments, such compositions may
influence the physical state stability, rate of in vivo release and
rate of in vivo clearance of the antibodies of the invention.
In certain embodiments, the primary vehicle or carrier in a
pharmaceutical composition may be either aqueous or non-aqueous in
nature. For example, a suitable vehicle or carrier may be water for
injection, physiological saline solution or artificial cerebrospinal
fluid, possibly 15 supplemented with other materials connnon in
compositions for parenteral administration. Neutral buffered saline
or saline mixed with serum albumin are further exemplary vehicles. In
preferred embodiments, pharmaceutical compositions comprise Tris
buffer of about pH 7.0-8.5, or acetate buffer of about pH 4.0-5.5,
and may further include sorbitol or a suitable substitute therefor.
In certain embodiments of the invention, anti- IFNI antibody
compositions may be 20 prepared for storage by mixing the selected
composition having the desired degree of purity with optional
formulation agents (REMINGTON'S PHARMACEUTICAL SCIENCES, supra) in
the form of a lyophilized cake or an aqueous solution. Further, in
certain embodiments, the antiIINsy antibody product may be formulated
as a lyophilizate using appropriate excipients such as SUMO= 25The
pharmaceutical compositions of the invention can be selected for
parenteral delivery. Alternatively, the compositions may be selected
for inhalation or for delivery through the digestive tract, such as
orally. Preparation of such pharmaceutically acceptable compositions
is within the skill of the art. The formulation components are
present preferably in concentrations that are acceptable 30 to the
site of administration. fir certain embodiments, buffers are used to
maintain the composition at physiological pH or at a slightly lower
pH, typically within a pH range of from about 5 to about 8. When
parenteral administration is contemplated, the therapeutic
compositions for use in this invention may be provided in the form of
a pyrogen-free, parenterally acceptable aqueous 35 solution
comprising the desired anti-IFNsy antibody in a pharmaceutically
acceptable vehicle. A particularly suitable vehicle for parenteral
injection is sterile distilled water in which the anti-  49 IFN-y
antibody is formulated as a sterile, isotonic solution, properly
preserved. In certain embodiments, the preparation can involve the
formulation of the desired molecule with an agent, such as injectable
miemapheres, bio-erodible particles, polymeric compounds (such as
polylactic acid or polyglycolic acid), beads or liposomes, that may
provide controlled or sustained release of 5 the product which can be
delivered via depot injection In certain embodiments, hyalumnic acid
may also be used, having the effect of promoting sustained duration
in the circulation. In certain embodiments, implantable drug delivery
devices may be used to introduce the desired antibody molecule.
Pharmaceutical compositions of the invention can be formulated for
inhalation. In these 10 embodiments, anti- IFN-y antibodies are
advantageously formulated as a dry, inhalable powder. In preferred
embodiments, anti- IFN-y antibody inhalation solutions may also be
formulated with a propellant for aerosol delivery. In certain
embodiments, solutions may be nebulized. Pulmonary administration and
formulation methods therefore are further described in International
Patent Application No. PCT/US941001875, which is incorporated by
reference and 15describes pulmonary delivery of chemically modified
proteins.       It is also contemplated that formulations can be



25 effective quantity of one or a plurality of anti- IENdy antibodies
in a mixture with non-toxic excipients that are suitable for the
manufacture of tablets. By dissolving the tablets in sterile water,
or another appropriate vehicle, solutions may be prepared in
unit-dose form. Suitable excipients include, but are not limited to,
inert diluents, such as calcium carbonate, sodium carbonate or
bicarbonate, lactose, or calcium phosphate; or binding agents, such
as starch, gelatin, 30 or acacia; or lubricating agents such as
magnesium stearate, stearic acid, or talc.  Additional pharmaceutical
compositions will be evident to those skilled in the art, including
formulations involving anti-IFNI antibodies in sustained- or
controlled-delivery formulations. Techniques for formulating a
variety of other sustained- or controlled-delivery means, such as
liposome carriers, biaerodible microparlicles or porous beads and
depot 35 injections, are also known to those skilled in the an. See,
for example, International Patent Application No. PCT/11893/00829,
which is incorporated by reference and describes controlled  50
release of porous polymeric microparticles for delivery of
pharmaceutical compositions. Sustained-release preparations may
include semipermeable polymer matrices in the form of shaped
articles, e.g. films, or microcapsules. Sustained release matrices
may include polyesters, hydrogels, polylactides (as disclosed in U.S.
Patent No. 3,773,919 and European Patent 5 Application Publication
No. EP 058481, each of which is incorporated by reference),
copolymers of L-glutamic acid and gamma ethyl-L-glutamate (Sidman et
al., 1983, Biopolymess aa;547-556), poly
(2-hydroxyethyl-methacrylate) (Langer et al., 1981, J. Named. Mater.
Res. 15:167-277 and Langer, 1982, Chem. Tech. 1198-105), ethylene
vinyl acetate (Langer et al., supra) or poly-De> 3-hydroxybutyric
acid (European Patent Application Publication No. EP 133,988).
Sustained 10 release compositions may also include liposomes that can
be prepared by any of several methods latovm in the art. See e.g.,
Eppstein et at, 1985, Proc. Natl. Acad. Set USA 513688-3692; European
Patent Application Publication Nos. EP 03.6,676; EP 088,046 and EP
143,949, incorporated by reference. Pharmaceutical compositions used
for in vivo administration are typically provided as 15  sterile
preparations. Sterilization can be accomplished by filtration through
sterile filtration membranes. When the composition is lyophilized,
sterilization using this method may be conducted either prior to or
following lyophilization and reconstitution. Compositions for
parenteral administration can be stored in lyophilized form or in a
solution. Parenteral compositions generally are placed into a
container having a sterile access port, for example, an 20
intravenous solution bag or vial having a stopper pierceable by a
hypodermic injection needle.       Once the pharmaceutical
composition has been formulated, it may be stored in sterile vials as
a solution, suspension, gel, emulsion, solid, crystal, or as a
dehydrated or lyophilized powder. Such formulations may be stored
either in a ready-to-use forrn or in a form (e.g., lyophilized) that
is reconstituted prior to administration. 25The invention also
provides kits for producing a single-dose administration unit. The
kits of the invention may each contain both a first container having
a dried protein and a second container having an aqueous formulation.
In certain embodiments of this invention, kits containing single and
multi-chambered pre filled syringes (e.g., liquid syringes and



10 or catheter. Further refinement of the appropriate dosage is
routinely made by those of ordinary skill in the art and is within
the ambit of tasks routinely performed by them. Appropriate dosages
may be ascertained through use of appropriate dose-response data. In
certain embodiments, the antibodies of the invention can be
administered to patients throughout an extended time period. Chronic
administration of an antibody of the invention minimizes the adverse
immune or allergic 15 response commonly associated with antibodies
that are raised against a human antigen in a nonhuman animal, for
example, a non-fully human antibody or non-human antibody produced in
a non-human species.      The route of administration of the
pharmaceutical composition is in accord with knovm methods, e.g.
orally, through injection by intravenous, intmperitoneal,
intracerebral (ins-  20 parenchymal), intracerebroventricular,
intramuscular, thus-ocular, intraarterial, intraportal, or
intralesional routes; by sustained release systems or by implantation
devices. In certain embodiments, the compositions may be administered
by bolus injection or continuously by infusion, or by implantation
device. The composition also may be administered locally via
implantation of a membrane, 25 sponge or another appropriate material
onto which the desired molecule has been absorbed or encapsulated. In
certain embodiments, where an implantation device is used, the device
may be implanted into any suitable tissue or organ,. and delivery of
the desired molecule may be via diffusion, timed-release bolus, or
continuous administration. It also may be desirable to use anti-IFN-7
antibody pharmaceutical compositions 30 according to the invention ex
vivo. In such Stances, cells, tissues or organs that have been
removed from the patient are exposed to anti-1FN-7 antibody
pharmaceutical compositions after which the cells, tissues and/or
organs are subsequently implanted back into the patient      In
particular, anti-IFN-y antibodies can be delivered by implanting
certain cells that have been genetically engineered, using methods
such as those described herein, to express and secrete 35 the
polypeptide. In certain embodiments, such cells may be animal or
human cells, and may be  52 autologous, heterologous, or xenogeneic.
In certain embodiments, the cells may be immortalized. In other
embodiments, in order to decrease the chance of an immunological
response, the cells may be encapsulated to avoid infiltration of
surrounding tissues. In further embodiments, the encapsulation
materials are typically hiocompatible, semi-permeable polymeric
enclosures or 5membranes that allow the release of the protein
product(s) but prevent the destruction of the cells by the patient's
immune system or by other detrimental factors from the surrounding
tissues. EXAMPLES             The following examples, including the
experiments conducted and results achieved are 10 provided for
illustrative purposes only and are not to be construed as limiting
the invention. Example 1 Generation of human IPN-1 protein from CHO
cells The full-length human IFN-y cDNA was amplified by PCR (under
standard conditions) 15 using human spleen Marathon-Ready cDNA
(Clontech) as a template. The sequence was subcloned into the pDSRo2
plasmid. DH1OB (Escherichla coil) cells were transformed with the
pDSRo2 plasinid. DNA was prepared using standard techniques, and CHO
cells were transfected by the calcium phosphate method (Speciality
Media, Inc.). A high-expressing cell line clone was used to generate
serum-free conditioned media. 20CHO cell conditioned media containing



30 concentration was determined from absorbance (Ana using the
extinction coefficient method, where Ana reading/extinction
coefficient concentration in g/L (extinction coefficient = 0.66).
Example 2 Production of Human Monoclonal Antibodies Against IFN-t 35
Tranageak Hublab Mice       Fully human monoclonal antibodies to
IEN-7 were prepared using HCo7, HCo12, and HCo7+HC,o12 strains of
transgenic mice, each of which expressed human- antibody genes. In
each of these strains, the endogenous mouse kappa light chain gene
had been homozygously disrupted as described in Chen et at (1993,
1480 1. 12:811-820), and the endogenous mouse 5 heavy chain gene had
been homozygously disrupted as described in Example 1 of
International Patent Application Publication No. WO 01/09187
(incorporated by reference). Each strain carried a human kappa light
chain transgene, K0o5, as described in Fishwild el al. (1996, Nature
Biotechnology; 14:845-851). The HCo7 strain carries the HCo7 human
heavy chain tansgene as described in U.S. Patent Nos. 5,545,806,
5,625,825, and 5,545,807 (incorporated by reference). 10 The ITC 12
strain carried the HCol2 human heavy chain transgene as described in
Example 2 of International Patent Application Publication No. WO
01/09187 (incorporated by reference). The HCo7+HCol2 strain carried
both the HCo7 and the HC412 heavy chain tramps= and was hemizygous
for each transgene. All of these stains are referred to herein as
HuMab mice. 15 HuMab brununIzations:       To generate fully human
monoclonal antibodies to IFN-7, HuMab mice were immunized with
purified recombinant human TEN-7 derived from E coil or CHO cells as
antigen. General immunization schemes for HuMab mice are described in
Lonberg et al (1994, Nature 368:856- 859; Fishwild et at, supra., and
International Patent Application Publication No. WO 98/24884, 20 the
teachings of each of which are incorporated by reference). Mice were
6-16 weeks of age upon the first infusion of antigen. A purified
recombinant preparation (25-100 jig) of IFN-7 antigen (e.g., purified
from transfected E eon or CHO cells expressing IFN-7) was used to
immunize the HuMab IlliC4 intraperitoneally (1P) or subcutaneously
(Sc). Immunizations of HuMab transgenic mice were achieved using
antigen in complete 25 FreumPs adjuvant and two injections, followed
by 2-4 weeks IF immunization (up to a total of 9 Minimizations) with
the antigen in incomplete Freimd's adjuvant. Several dozen mice were
immunized for each antigen (human IEN-7 produced in either E. coif or
CHO cells). A total of 91 mice of the HCo7, HC012, and HCo7+HCo 12
strains were immunized with IEN-7 The immune response was monitored
by retoorbital bleeds. 30To select fluMab mice producing antibodies
that bound IFN-7, sera from immunized mice was tested by FT ISA as
described by Fishwild er at supra Briefly, microtiter plates were
coated with purified recombinant 1FN-7 from CHO cells or E. co/i at
1-2 Writ in PBS and 50 AL/well incubated at 4C overnight, then
blocked with 200 AL/well of 5% chicken sennn in PBS/Tween (0.05%).
Dilutions of plasma from 1EN-7-immunized mice were added to each well
35 and incubated for 1-2 hours at ambient temperature. The plates
were washed with PBS/Tween and then incubated with a goat-anti-human
IgG Fe-specific polyclrmal reagent conjugated to  54 horseradish
peroxidase (imp) for 1 hour at mom temperature. Plates were washed
with PBS/Tween and incubated with a goat anti-human IgG Fc-specific
polyclonal reagent conjugated to horseradish peroxidase (IIRP) for 1
hour at room temperature. After washing, the plates were developed
with ABTS substrate (Sigma Chemical Co., St. Louis, MO, Catalog No.



5 mg/mL) and analyzed speetrophotometrically by detamining optical
density (OD) at wavelengths from 415-495nm. Mice with sufficient
titers of anti- IFNI human immunoglobulin were used to produce
monoclonal antibodies as described below. Generation of hybrldonuis
producing human monoclonal antibodies to TEN-7 10 Mice were prepared
for monoclonal antibody production by boosting with antigen
intravenously 2 days before sacrifice, and spleens were removed
thereafter. The mouse splenocytes were isolated from the HuMab mice
and fused with PEG to a mouse myeloma cell line using standard
protocols. Typically, 10-20 fusions for each antigen were performed.
Briefly, single cell suspensions of splenic lymphocytes from
immunized mice were fused 15 to one-fourth the number of
P3X63-Ag8.553 nonsecreting mouse myeloma cells (ATCC, Accession No.
CRL 1580) with 50% PEG (Sigma). Cells were plated at approximately
1x105/well in flat bottom microliter plates, followed by about a two
week incubation in selective medium containing 10% fetal bovine
serum, 10% P388131- (ATCC, Accession No. CRLITI3-63) conditioned
medium, 3-5% ORIGEN Hybridorna Cloning Factor (IGEN), a partially
purified 20 hybridorna growth medium supplement derived from medium
used to culture a murine macrophage-like cell line, in DMEM
(Mediatech, Catalog No. CRL 10013, with high glucose, Lglutamine, and
sodium pyruvate) plus 5 rnM HEPES, 0.055 rnM 2-mercaptoethanol, 50
mg/mL gentamycin, and lx HAT (Sigma, Catalog No. CRL P-7I85). After
1-2 weeks cells were cultured in medium in which the HAT was replaced
with HT. 25The resulting hybridomas were screened for the production
of antigen-specific antibodies. Individual wells were screened by
ELISA (described above) for human anti-EN1 monoclonal IgG antibodies.
Once extensive hybridoma growth occurred, medium was monitored,
usually after 10-14 days. Antibody secreting hybridomas were
replated, screened again and, if still positive for human IgG,
anti-IFN1 monoclonal antibodies were subcloned at least twice by 30
limiting dilution. The stable subclones were then cultured in vitro
to generate small amounts of antibody in tissue culture medium for
purification and characterization. Selection of Human Monoclonal
Antibodies that Bind to IFNI An ELISA assay as described above Was
used to screen for hybridomas that showed 35 positive reactivity with
LEN-ry inmiunogen. Hybridomas secreting a monoclonal antibody that
bound with high avidity to IFN--y were subcloned and further
characterized. One clone from each  55 hybridoma, which retained the
reactivity of parent cells (as determined by Et TSA), was chosen for
ntaldng a 5-10 vial cell bank stored in liquid nitrogen.      An
isotype-spccific ELLSA was performed to determine the isotype of the
monoclonal antibodies produced as disclosed herein. In these
experiments, microtiter plate wells were coated 5 with 50 plfwell of
a solution of 1 figintL of mouse anti-human kappa light chain in PBS
and incubated at 4C overnight After blocking with 5% chicken serum,
the plates were reacted with supernatant from each tested monoclonal
antibody and a purified isotype control. Plates were incubated at
ambient temperature for 1-2 hours. The wells were then reacted with
either human IgG1 or IgG3-specific horseradish peroxidase-conjugated
goat anti-human polyclonal anthem, 10 and plates were developed and
analyzed as described above.      Monoclonal antibodies purified from
the hybridoma supernatants that showed significant binding to IFN-y
as detected by EL1SA were Either tested for biological activity using
a variety of bioassays as described below. The antibodies selected



20 Mole reagent (Invitrogen), a monophasic.solution of phenol and
guanidine isothiocyanate suitable for isolating total RNA, DNA, and
protein. First strand cDNA was synthesized using a random primer with
an extension adapter (5'- GGC COG ATA GGC CTC CAN NNN NNT -3') (SEQ
1) NO:23) and a 5' RACE (rapid amplification of cDNA cads)
preparative assay was performed using the GENERACElel Kit
(Invitrogen), a Idt for rapid amplification of cDNA ends 25 (RACE)
with improved efficiency, according to instructions from the
manufacturer. For preparing complete light chain-encoding cDNA, the
forward primer was the GENERACERTM nested primer, and the reverse
primer was 5'- GGG GTC AGO CTG (MA CTG AGO -3' (SEQ ID NO:24). The
reverse primer was designed to recognize a conserved region of the
cDNA sequence found in the 3' untanslated region of human kappa
chains. For preparing. cDNA 30 encoding the variable region of the
heavy chains, the forward primer was the GENERACERtm nested primer
and the reverse primer was 5'. TGA GGA CGC TGA CCA. CAC 0-3' (SEQ ID
140:25), which was designed to recognize a conserved region in It
coding sequence in the Fe region of human IgG chains. RACE products
were cloned into pCR4-TOPO (Invitrogen), and the sequences were
determined. Consensus sequences were used to design primers for
full-length 35antibody chain PCR amplification.  66       For
preparing cDNA encoding anti-7Ni kappa light chain, the 5' PCR primer
encoded the amino terminus of the signal sequence, an Xbal
restriction enzyme site, and an optimized Kozak sequence (5'- ACA ACA
AAG CTT CFA GAG CAC CAT GGA AAC CCC AGC TCA GCT TCT CTT -3; SEQ 11)
N0:26). The 3' primer encoded the carboxyl terminus and 5 termination
codon, as well as a Sall restriction site (5'- CTT GTC (MC TCA ACA CC
TCC CCT OTT 0/LA GCT -3'; SEQ ID N0:27). The resulting Pelt product
fragment was purified, digested with IChal and Sall, and then gel
isolated and ligated into the mammalian expression vector pDSRa19
(see International Application, Publication No. WO 90/14363, which is
herein incorporated by reference for any purpose). 10For preparing
aDNA encoding anti-IFN-y heavy chain the 5' PCR primer encoded the
amino terminus of the signal sequence, an Xbal restriction enzyme
site, and an optimized Kozak sequence (5'-CAG GAG AM) CIT CA GAG CAC
CAT GGG GTC AAC CGC CAT Ca C0-3'; SEQ ID NO:28). The 3' primer
encoded the carboxyl end of the variable region, including a
naturally occurring sense strand BstsiBI site (5- CI? GOT GOA GGC ACT
AGA 15 (MC GOT GAG CAG GOT GCC ACG GCC -3'; SEQ ID NO:29). The
resulting product was purified, digested with Xbal and Bstal, gel
isolated and Wetted into the pDSRal9 vector containing the human *GI
constant region. Example 4 20 Expression of Anti-TEN-sr Andbotes in
Chinese Hamster Ovary (CHO) Cells        Stable expression of the
1119 anti-TFN-y mAb was achieved by co-transfection of 1119- heavy
chain/PDSRal9 and 1119-kappa chain4pDSRa19 plassnids into
dihydrofolate reductase deficient (DHER"), serum-free adapted Chinese
hamster ovary (CII0) cells using a calcium phosphate method.
Transfected cells were selected in medium containing dialyzed serum
but not 25 containing hypoxanthine-thymidine to ensure the growth of
cells expressing the DHFR enzyme. Transfected clones were screened
using assays such as ELLSA in artier to detect the expression of 1119
anti-IFN-yrnAls in the conditioned medium. The 1119-expressing cell
lines were subjected to methotrexate amplification. The highest
expressing clones upon amplification were selected for single cell
cloning and creation of cell banks. 30Any recombinant anti-IFN-y



15various IFN-7 antibodies. bilge 3 Antibody Heavy Chain Variable
Region + Heavy Chain Constant Region Complete Heavy Chain 1119 SEQ ID
NO: 0 + SEQ ID NO: 2 SEQ 111) NO: 17 1118 SEQ 1D NO: 10 + SEQ1D NO: 2
SEQ ID NO: 19 1121 SEQ 1D NO: 14 + SEQ ID NO: 2 SEQ ID NO: 21 1121*
SEQ JD NO: 14 + SEQ ID NO: 2 



SEQ ID NO: 21 1118* SEQ ID NO: 30 + SEQ ID NO: 2 SEQ ID NO: 32
Antibody Light Chain Variable Region + Light Chain Coastant Region
Complete Light Chain 1119 SEQ ID NO: 8 + SEQ ID NO: 4 SEQ ID NO: 18
1118 SEQ ID NO: 12 + SEQ ID NO: 4 SEQ ID NO: 20 1121 SEQ ID NO: 16 +
SEQ ID NO: 4 SEQ ID NO: 22 1121* 



SEQ 1113 NO: 31 + SEQ ID NO: 4 SEQ ID NO: 33  58  Antibody Heavy
Chain Variable Region + Heavy Chain Constant Region Complete Heavy
Chain 1118* SEQ ID NO: 12 + SEQ ID NO: 4 SEQ ID NO: 20  Exampk 5
Prod' edits of and-IFN-1 Antrbodv 5The 1119 antibody was produced by
expression in a clonal line of CHO cells that expressed it. For the
production urn, cells from a single vial were thawed into serum-fiee
cell culture media. The cells were grown initially in a 250 inL.
shake flask, then in spinner flasks, and finally in stainless steel
reactors of increasing scale up to a 2000L bioreactor. Production was
carried out in a 2000L bioreactor using tied batch culture, in which
a nutrient feed containing 10 concentrated media components is added
to maintain cell growth and culture viability. Production lasted for
approximatelY two weeks, during which time the 1119 antibody was
constitutively produced by the cells and secreted into the cell
culture medium.         The production reactor was controlled at a
predetermined pH, temperature, and dissolved oxygen level. The pH was
controlled by mution dioxide gas and sodium carbonate addition. 15
Dissolved oxygen was controlled by air, nitrogen, and oxygen gas
flows. 



At the end of production, the cell broth was fed into a disk stack
centrifuge, and the culture supernatant was separated from the cells.
The concentrate is further clarified through a depth filter followed
by a 0.2 inn filter. The clarified conditioned media was then
concentrated by tangential flow ultrafiltration. The conditioned
media was concentrated 15- to 30- fold. The 20 resulting concentrated
conditioned medium was then processed to purify the antibody it
contains, but it may be frozen for purification at a later date. Any
of the other antibodies described herein could be produced in a
similar fashion. Example 6 25 Characterbint the Activity of
anti-IFN-y Antibodies       Since IFN-y has a large number of
biological effects, several different bioassays were used to compare
the potency of various IFN-ry antibodies. The A549 assay described
below was used for the primary screen with candidates selected for
further analysis based on their performance in the assay. Selected
candidates included the 1119, 1118, and 1121 antibodies. 30 4549
Bioassay  59 .      One of the established properties of IFN-y is its
anti-proliferative effect on a variety of cell populations. Kee e.g.
Aunt and Pope, 1989, ./. Clin. Invest 84863-75. The human lung cell
line 549 has been used frequently in publications describing the
bioactivity of IFN-y. See 'e.g. Mine and Pogue, supra; Hill et al,
1993, Immunology 79:236-40. In general, the activity of 5  an
inhibitor is tested at a concentration of a stimulating substance
that falls within a part of the dose-response curve where a small
change in dose will result in a change in response. One of skill in
the art will realize that if an excessive dose of the stimulating
substance is used, a very large dose of an inhibitor may be required
to 'observe a change in response. Commonly used concentrations for a
stimulating substance are ECK, and EC90 (the concentrations at which
80% or 10 90%, respectively, of the maximum response is achieved).
An ITN-7 dose-response curve was generated to determine the ECsio for
the lung epithelial carcinoma cell line A549 (-30 pM). In subsequent
experiments, different concentrations of purified antibodies were
mixed with a fixed dose of IFNdy (30 pM), and the ability of the
antibodies to inhibit the biological activity of the
anti-proliferative effect of IFN-y was 15 determined. The assay was
performed for 5 days, and proliferation was measured by determining
fluorescence generated by the reduction of ALAMARBLUEn" (AccuMed
International, Inc., Chicago, thinois), a dye used to indicate cell
growth, by metabolically active, le, proliferating, cells. See e.g.,
de Fries and Mitsuhashi, 1995, J. Ctn. Lab. 4n449is 9(2):89-95;
Aluned et al., 1994, J. Itrununol. Methods 170(2):211-24. 20As shown
in Figure 9, the 1119 antibody was the most potent antibody with an
ICse (concentration at which 50% inhibition of the effect of IFNI was
achieved) of 14 pM, followed by 1121 (46 pM), and 1118 (97 pM). HIJI
DR Bioassay  25Another established property of EN-y is its ability to
upregulate the expression of MHC Class land Class II genes to a
variety of cell types. This activity may be particularly relevant to
lupus neplailis (Yokoyama et al, 1992, Kidney Int. 4Z:75$-63). The
THP-1 human monocytic cell line has been used frequently in
publications describing this bioactivity of 1FN-y. An IFN-y
dose-response cunt was generated to determine the EC H for the
particular T1Th-1 cell line used 30 in this experiment (-21 pM). hr
subsequent experiments, different concentrations of purified
antibodies were mixed with a fixed dose of IFN-y (21 pM) and the



Whole blood Bioassay 5A human whole blood assay was developed based
on published observations that IFN-y iipregulates the production of
the IF-10 chemokine in several different cell lines. This activity
may be particularly relevant to lupus nephritis (Narumi et at, 2000,
Cyroirine 12:1561-1565). Whole blood from a number of normal human
donors was tested for the ability of 1FN-y to increase 1P-10
production. An IFN-y dose-response curve was generated to determine
the EC0 10 for individual donors, As expected, sonic variation was
observed between donors. In general, donors were used that appeared
to ii-pioducibly display an EC.so of 50 - 100 pM. Whole blood Was
mixed with a fixed concentration of IFN-y and different
concentrations of antibodies, incubated for 183 hours and then W-10
levels determined by ELISA. Representative results from a whole blood
essay for two different donors are shown in Figure 11. The ICs from
these two 15 donors were 17 and 14 pM. To date, one donor has been
identified with spontaneously elevated P-10 levels in the whole blood
assay without need for the addition of exogenous 1FN-y. The
anti-IFN-y antibodies were capable of blocking this spontaneous
production of IP-10 presumably by blocking the endogenously produced
IFNI. 20 Biochemical assays       Binding kinetics for several of the
antibodies to IFNI were measured by BIAcore analysis. Initial results
suggested that the antibodies had off-rates that approached the
limitations for reliable measurements on the BIACORRN (Pharniacia
Biosensor AB Corporation, Uppsala, Sweden), an apparatus that uses
Peace plamnon resonance to measure binding between 25 molecules.
Accordingly, an equilibrium-binding assay WM developed and used. A
fixed amount of antibody was incubated with various concentrations of
IFN-y for greater than 5 hours in order to reach equilibrium and then
contacted with IF/slay coupled beads for a very brief time, and the
amount of free antibody that bound to the beads was measured in a
KINEXATm machine (Sapidyne Instruments Inc., Boise, ID), a
fluorescence based immunoassay instrument The 30 lowest equilibrium
dissociation constant obtained, -24 pM, was with the 1119 antibody.
Example 7 Spades Cross-Reactivity  The antibodies described above
were tested for their ability to neutralize or inhibit 35 recombinant
IFNI proteins from several different species. The mouse IFNI protein
was purchased commercially, while the human, cynomolgas monkey and
chimpanzee IFNI proteins  61 were cloned and expressed in
conventional mammalian expression systems such as human 293 cells.
The human, cynomolgus, and chimpanzee EN-7 proteins were all active
in the previously described A549 assay while the mouse protein was
not active in this assay. The mouse protein WILS active in a RAW 2641
cell-line based assay, which was essentially identical to the A549 5
assay described previously except for the substitution of the mouse
cell line. RAW 264.7 is a mouse monocytic macrophage cell line and
can be obtained from, for example, the American Type Culture
Collection. As shown in Table 4, all three antibodies were able to
neutralize human and chimpanzee IFN-7, while none of the three were
able to neutralize or inhibit the biological activity of IFN-y from
either cynomolgus or mouse. 10 Table 4 Antibody Human Chimp. Cyno. 



Mouse 1118 Yes Yes No No 1119 Yes Yes No No 1121 Yes Yes No No
Example 8 Identification of an Hokin* for anti-IFN-v Antibodies 15A
comparison of the amino acid sequences of Mature human and cynomolgus
indicated that there were nine amino acid differences between them at
positions 19, 20, 31, 34, 65, 77, 103, 110, and 126 in the human
IFN-7 sequence. Human and chimpanzee 1FN-y sequences are disclosed in
Thalcur and Landolfi (1999), Molecular Immunology 36: 1107-15, The
cynomolgus monkey 1FNay sequence is disclosed in Tatsumi and Satz
(1997), Int Arch. Allergy 



20 Imnamot 114(3): 229-36; and the marine IENdy sequence is disclosed
in, e.g., National Center for Biotechnology Information (NCB")
Accession No. NP_032363. Site-directed mutagenesis using a
commercially available kit was used to substitute individually each
of the divergent human amino acids within the human IFN-7 with the
corresponding amino acid from the cynomolgus protein. Each
substituted IFN-y was named "buTENY' followed by the symbol for 25
the amino acid used to replace the amino acid present in the human
IFTI-7 sequence and the position in the mature human IFNI, sequence
at which the substitution occurred. For example, "hulFN7D19"
represents a version of TEN-7 identical to human 1FN-y except at
position 19, where an aspartic acid replaces the histidine normally
occupying this position. Similar experiments were done starting with
the cynomolgus monkey IFN-7 and substituting each divergent amino
acid with 30 the amino acid present in human IFN-7. For example,
"cynoTEN71-103" represents a version of IFN-7 identical to cynomolgus
monkey TEN-lucent at position 103, where a kucine replaces the serine
normally occupying this position. See Tables 5 and 6. These mutant
proteins were expressed in a conventional mammalian expression system
such as the human 293 cells. All the  62 mutant 1FN-y proteins
retained activity as determined in the A549 assay. The 1119 antibody
was tested for its ability to neutralize or inhibit the biological
activity of the various mutant 1FN-y proteins, as determined using an
A549 bioassay. The ability of the 1119 antibody to neutralize or
inhibit human IFN-y anti-proliferative activity was determined by
measuring fluorescence as 5 described above, and this was used as a
baseline for comparing the ability of the 1119 antibody to neutralize
the activity of each of the variant forms of IFN-y. For the
constructs that started with human IN-7, inhibition of IFN-7 activity
was measured as a percentage, where maximal level of fluorescence
observed in the presence of the human IFN-i'y and the 1119 antibody
(due to reduction of ALAMARBLUElm by proliferating cells) was set to
100%, and the maximal levels 10 measured in the presence of each of
the altered forms of IFN1 plus the 1119 antibody were compared to
this. Alternatively, for the constructs that started with cynomolgus
monkey 3FN-y, inhibition was scored qualitatively based on the
observed fluorescence.       As summarized in Table 5, the 1119
antibody was able to neutralize or inhibit the biological activity of
human IEN-7 and all the substitution mutants of human IFNI except for
15 hulThyD19 and hulFhlyP20. As in the previous example, the
cynomolgus IFNI protein was also not inhibited by the 1119 antibody.
This analysis indicates that residues 19 and 20 are particularly
importaid for the interaction between the 1119 antibody and IFN-y and
may serve as points of contact between the 1119 antibody and human
1FN-y. 20Table 5  1FN-y 



% Neutralization by 1119 Human WN-y 100 Cynornolgus IFN-y 0
hulFN-7019 0 hulFN11320 0 huIFN-,031 103 hu1FNaiit34 109 hurFN-IR65
109 hulFN-1177 108 huIFNitS103 102 huIFN-W110 103 hulFN-71126 109  



Table 6 shows that an altered version of the cynomolgus monkey IF147
comprising substitutions making the cynornolgus IFNy sequence match
the human sequence at positions 19 and 20 was not neutralized by the
1119 antibody. However, versions of the cynomolgus monkey 25 IFNI
having human sequence substitutions at positions 19, 20, and 65, or
19, 20, and 103 were neutralized by the 1119 antibody, as were
versions containing substitutions in addition to either of these.  63
Table 6  Construct Neutralization by 1119 human liNy yes cyno IFfry
no cyno IFNIH19/820 no cyno Inly S65 no cyno Inly L103 no cyno lEbly
865/L103 no cyno LF/419H19/820/865 Yes cyno LENyH19/820/L103 yes 



cyno IFN71119/8201L103/1110 yes cyno IFNy H1 9/S20/S65/L103/1110 Yes
Example 9 5 BloloSc44etIvlty ofd      The 1119 antibody was
administered to two chimpanzees at a dose of 20 mg/kg every week for
three weeks. Blood was drawn from the chimpanzees either two (-2) or
one week (-1) before administration of antibody, and further blood
was drawn at 2, 8, 15, 29, and 36 days after administration of the
first dose of antibody. A chimpanzee whole blood assay was performed
on 10 the drawn blood using essentially the same method used in the
human whole blood assay described in Example 6, the key distinction
being that the antibody was not added to the whole blood exogenously
but was administered previously in vivo to the chimpanzees. IFNI was
added to the blood at various concentrations (0.01 ng/ml, 3.9 ng/ml,
or 1 ug/ml), the blood was incubated at 37C for 20 - 24 horn, and
then I1>-10 production was measured by bead-based 15 EL1SA.       As
can be seen in Figures 14 and 15, blood drawn from animals prior to
antibody dosing responded to IFN-y with a concentration dependent
increase in IP-10 production. In contrast, blood drawn after antibody
administration did not respond to any of the concentrations of IFNI
tested with an increase in IP-10 production. These data indicate that
the antibody retained the 20 ability to neutralize IFN-y, even after
administration in vivo. Further, the amount of IFN-y added to these
cultures greatly exceeded the endogenous levels of IFN-y in the
chimpanzees, suggesting that the administered antibody would be
capable of neutralizing endogenous IFN-y in vivo. It should be
understood that the foregoing disclosure emphasizes certain specific
25 embodiments of the invention and that all modifications or
alternatives equivalent thereto are within the spirit and Mope of the
invention as set forth in the appended claims. All references cited
herein are incorporated by reference in their entirety.  What is
claimed is: 1.An isolated antibody that specifically binds to IFN-y,
comprising a light chain CDR3 having an amino acid sequence that is:
(a).SEQ. ED NO:43 or a, variant of SEQ NO:43 having 4 single amino
acid substitution; or (b)SEQ ID NO:44 or a variant of SEQ NO:44
having a single amino acid substitution. 2,The antibody of claim I
further comprising a CDR having the amino acid sequence of SEQ ID
NO:34, SEQ D NO:35, SEQ NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID
NO:39, SEQ ID NO:40, SEQ ID NO:41, or SEQ ID NO:42. 



3. The antibody of any one of claims 1 to 2 comprising a fast amino
acid sequence at least 80% identical to SEQ ID NO:6, SEQ ID NO:10,
SEQ ID NO:14, and/or SEQ ID NO:30,      wherein the alignment between
the first amino acid sequence and SEQ ID NO :6, SEQ ID NO;] 0, SEQ ID
NO:14, or SEQ ID NO:30 spans at least 50 amino acids.       4. The
antibody of claim 3, wherein the first amino acid sequence is 90%
identical to SEQ ID NO:6, SEQ ID NO:10, SEQ ID NO:14, and/or SEQ ID
NO:30.       5. The antibody of claim 4, wherein the first amino acid
sequence is identical to SEQ ID NO:6, SEQ ID NO:10, SEQ ID NO:14, or
SEQ ID NO:30.       6. The antibody of any one of claims 1 to 5,
comprising a second amino acid equence at least 80% identical to SEQ
ID NO:8, SEQ ID NO:12, SEQ ID NO:16, and/or iSEQ ID NO:31,
wherein the alignment between the second amino acid sequence and SEQ
ID NO:8, SEQ ID NO:12, SEQ ID NO:16, and/or SEQ ID NO:31 spans at
]east 50 amino acids.  '7.The antibody of claim 6, wherein the second
amino acid sequence is at least 90% identical to SEQ ID NO;8, SEQ
NO:12, SEQ ID NO:16, and/or SEQ ID NO:31.       8. The antibody of
claim 1 or 2 comprising a fast amino acid sequence at least 80%
identical to SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, and/or SEQ ID
NO:32,      wherein the alignment between the first amino acid
sequence and SEQ ID NO:17, SEQ ID NO:19, SEQ 11) NO:21, and/or SEQ ID
NO:32 spans at least 50 amino acids.       9. The antibody of claim
8, wherein the first amino acid sequence is at least 90% identical to
SEQ ID NO:17, SEQ ID NO:19, SEQ ID NO:21, and/or SEQ ID NO:32.
10, The antibody of claim 9, wherein the first amino acid sequence is
identical to SEQ ID NO:17, SEQ ED NO:19, SEQ ID NO:21, or SEQ 1D
NO:32.       11, The antibody of any one of claims 3 to 5 and 8 to
10, comprising a second amino acid sequence at least 80% identical to
SEQ ID NO:18, SEQ ID NO:20, SEQ ID NO:22, and/or SEQ ID NO:33,
wherein the alignment between the second amino acid sequence and SEQ
ID NO:18, SEQ ID NO:20, SEQ ID NO:22, and/or SEQ ID NO:33 spans at
least 50 amino acids. 12.The antibody of claim 11, wherein the second
amino acid sequence is at least 90% identical to SEQ ID NO:18, SEQ ID
NO:20, SEQ ID NO:22, and/or SEQ ID NO:33. 13.The antibody of claim
12, wherein the second amino acid sequence is identical to SEQ ID NO:
18, SEQ ID NO:20, SEQ ID NO:22, or SEQ ID NO:33.         14. The
antibody of claim 1, wherein the antibody comprises SEQ ID NO:10 and
SEQ ID NO:12. 



15. The antibody of claim 1, wherein the antibody comprises SEQ ED
NO:14 and SEQ ID NO:16.        16. The antibody of claim I, wherein
the antibody comprises SEQ ID 140:14 and SEQ ID NO:31.        17. The
antibody of claim 1, wherein the antibody comprises SEQ ID NO:30 and
SEQ ID NO: 12.        18. The antibody of any one of claims 1 to 7
and 14 to 17, wherein the antibody is a single chain antibody.
19. The antibody of any one of claims 1 to 18, wherein the antibody
is a fully human antibody.        20. The antibody of any one of
claims 1 to 18, wherein the antibody is a humanized antibody.
21. Ail isolated polynucleotide encoding the antibody of any one of
claims 1 to 20.        22. A vector comprising the polynucleotide of
claim 21.        23. A host cell containing the vector of claim 22,
wherein the host cell is not pi resent in a live human being.
24. A method of producing an antibody comprising culturing the host
cell of claim 23 in vitro.         25. The antibody of any one of
claims 1 to 20, for use as a medicament.       26. The antibody of
any one of claims 1 to 20, for use in treating an IEN-y Inediated
disease in a subject suffering therefrom,       27. Use of the
antibody of any one of claims Ito 20 in the preparation of a
medicament for treating a subject suffering from an IFN-y mediated
disease.       28. The use of claim 27, wherein the IFNI mediated
disease is AIDS, rheumatoid arthritis including juvenile rheumatoid
arthritis, inflammatory bowel diseases including ulcerative colitis
and Crohn's disease, multiple sclerosis, Addison's disease, diabetes
(type I), epididymitis, glomerulonephritis, Graves' disease,
Guillain-Barre syndrome, Hashimoto's disease, hemolytic anemia,
systemic lupus erythematosus (SLE), lupus nephritis, myasthenia
g,ravis, pemphig-us, psoriasis, psoriatic arthritis, atherosclerosis,
erythropoietin resistance, graft versus host disease, transplant
rejection, autoimmune hepatitis-induced hepatic injury, &Maly
cirrhosis, alcohol-induced liver injury including alcoholic
cirrhosis, rheumatic fever, sarcoidosis, scleroderma, Sjogren's
syndrome, spondyloarthropathies including ankylosing spondylitis,
thyroiditis, or yasculitis. 29,The use of claim. 28 wherein the
IFINT-y mediated disease is rheumatoid arthritis including juvenile
rheumatoid arthritis, inflammatory bowel diseases including Icerative
colitis and Crohn's disease, multiple sclerosis, diabetes (type I),
systemic lupus icrythematosus (SLE), lupus nephritis, psoriasis,
psoriatic arthritis, atherosclerosis, graft versus host disease,
transplant rejection, or thyroiditis. 30.The use of claim 29, wherein
the IPN-y mediated disease is SLE. 31,A composition comprising a
pharmaceutically acceptable carrier and a therapeutically effective
amount of the antibody of any one of claims 1 to 20.  



01-1635-8 .s125 SEQUENCE LISTING <1_10> Amgen, Inc. Welcher, Andrew
Chute, Hilary Li, Luke Huang, Haichun <120> Human anti-IFN-ganmm
Neutralizing Antibodies as selective IFN-garma Pathway inhibitors
430> 01-1635-6 <150> US 60/419,057 <151> 2002-10-16 <150> Us
60/479,241 <151> 2003-06-17 <160> 57 , <170> Fatentin version 3.0
<210> 1 <211> 990 <212> DNA <213> Homy Sapiens <400> 1 gcctccacca
agggcccatc ggcacagcgg ccctgggctg tggaactcag gcgccctgac ggactctact
ccctcagcag ggtcttcccc ctggcaccct cctccaagag cctggtcaag gactacttcc
ccgaaccggt cagcggcgtg cacaccttcc cggctgtect cgtggtgacc gtgccctcca
gcagcttggg cacctctggg60 gacggtgtcg120 acagtcctca180 cacccagacc240 



tacatctgca acgtgaatca aaatcttgtg acaaaactca ccgtcagtct tc ctcttccc
caagcccagc cacatgccca cccaaaaccc  01-1635-8 .ST25 aacaccaagg
tggacaagaa agttgagccc ccgtgcccag cacctgaact cctgggggga aaggacaccc
tcatgatctc ccggacccct    gaggtcacat tacgtggacg agcacgtacc gagtacaagt
aaagccaaag ctgaccaaga gccgtggagt ctggactccg cagcagggga cagaagagcc
gcgtggtggt ggacgtgagc cacgaagacc ctgaggtcaa gttcaactgg gcgtggaggt
gcataatgcc aagacaaagc cgcgggagga gcagtacaac gtgtggtcag cgtcctcacc
gtcctgcacc aggactggct gaatggcaag gcaaggtctc caacaaagee ctcccagccc
ccatcgagaa aaccatctcc ggcagccccg agaaccacag gtgtacaccc tgcccccatc
ccgggatgag accaggtcag cctgacctgc ctggtcaaag gettctatcc cagcgacatc
gggagagcaa tgggcagccg gagaacaact acaagaccac gcctcccgtg acggctcctt
cttcctctat agcaagetca ccgtggacaa gagcaggtgg acgtettetc atgctccgtg
atgcatgagg ctctgcacaa ccactacacg tctccctgtc tccgggtaaa  210> 2 <211>
330 <212> PRT <213> Homo sapiens <400> Z Ala Ser Thr Lys Gly Pro Ser
val Phe Pro Leu Ala pro ser ser Lys 



151015 Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu val Lys Asp
Tyr . 202530 Phe Pro Glu Pro Val Thr val ser Trp Asn Ser Gly Ala Lem
Thr Ser 354045 Gly val His Thr Phe pro Ala Val Leu Gln Ser Ser Gly
Lets Tyr Ser 505560 Lets Ser Set Val Val Thr val Pro Ser ser Ser.Leu
Gly Thr Gln Thr 65707580 Tyr Ile cys Mn Val Mn His Lys Pro Ser Mn Thr
Lys val Asp Lys 859095 Lys val Glu Pro Lys Ser cys Asp Lys Thr His
Thr Cys Pro Pro Cys 100105110 Pro Ala pro Glu Leu Leu Gly (fly Pro
Ser Val Phe Leu Phe Pro Pro 115120125  3/29 01-1635-8.ST25 Thr Leu
met Ile ser Arg Thr Pro Glu val Thr Cys 135140 Val Ser His Glu Asp
Pro Glu val Lys Phe Mn Tro 150155160 Glu Val His Ash Ala Lys.Thr Lys
Pro Ara Glu 170173 



Arg Val Val Ser Val Lau Thr Val Leu 185190 Lys Cys Lys Val Set' Mn
205 Ile set' Lys Ala Lys Gly 220 Gin 225 Leu 'Mr Lys Mn Gln val set'
Leu Thr Cys Leu val Lys 245250 Pro Ser Asp tie Ala val Glu Trp Glu
Set' Mn Gly Gin 260265 Mn Tyr Lys Thr ,hr Pro Pro val Leu Asp Set'
Asp Gly Set' Phe Phe 275285 Lei, Tyr Set' Lys Leu Thr val Asp Lys
Set' Arg Trp Gin Gin Gly Asn 290295300 Val Phe Set' cys ser val met
His Glu Ala Leu His Mn His Tyr Thr 305310315320 Gin Lys Ser Leu set'
Leta Ser Pro Gly Lys 325330 4210> 3 4211> 321 4212> DNA <233> Homo
Sapiens <400> 3 cgaactgtgg ctgcaccatc tgtcttcatc ttcccgccat
ctgatgagca gttgaaatct60 Ogaactgcct ctgttgtgtg cctgctgaat aacuctatc
ccagagaggc caaagtacag120 tggaaggtgg ataacgccct ccaatcgggt aactcccagg
agagtgtcac agagcaggac180 



agcaaggaca gcacctacag cctcagcagc accctgacgc tgagcaaagc agactacgag240
aaacacaaag tctacgcctg cgaagtcacc catcagggcc tgagctcgcc cgtcacaaag300
agatcaaca paggagagtg t321  4129 01-1635-e.sT25 <210> 4 <211> 107
<212> PRT <213> Homo sapiens .4400> 4 Arg Thr val Ala Ala Pro ger Val
Phe Ile Phe Pro Pro Ser Asp Glu 151015 Gin Leo Lys Ser Gly Thr Ala
Ser Val val Cys Leu Leu nn Mn he 202530 7Yr Pro Arg
Ou_Aaa_Lys_yal_GlaIrp.Lys Val Asp Asn Ala Leu Gin 35ao45 Ser Gly Mn
Ser Gln Glu Ser val Thr Glu Gin Asp Ser Lys Asp ser SOSS60 Thr Tyr Sr
Leu ser ser Thr 6570 Lys His Lys Val.Tyr Ala Cys 85 Pro val Thr Lys
Ser phe Asn 100 Leu Thr Leu Ser Lys Ala Asp Tyr Glu 7580 



Glu Val Thr His Gin Gly Leu Ser Se 9095 Arg Gly GiU Cys 105  <210> 5
<211> 351 <212> DMA <213> HOmo Sapiens  <400> 5 gaggtgcagc tcctgtaagg
cccgggaaag agcccgtcct ctgcagtgga tacttttact <210> 6 <211> 117 <212>
PRT  tggtacagtc tggagcagag gtgaaaaagc ccgaggagtc tctgiagatc
gttctggata caactttacc agctactgga tcggctgggt gcgccagatg gcctgagtt
gatggggitc atctatcctg gtgactctga taccagatac tccaaggcca ggtcaccatc
tcagccgaca agtccatcag caccgcctac gcagcctgaa ggcctcggac accgccatgt
attactgtgg ttcggggagc tcgatctctg gggccgtggc accctggtca ccgtctctag t
5/29 01 -1635 -8.ST25 <213> Homo sapiens <400> 6 Glu Val Gin Leu val
Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Glu 151015 Ser Let' Lys Ile
Ser Cys Lys Gly Ser Gly Tyr Asn be Thr Ser Tyr 202530 



Trp Ile Gly Trp Val Arg Gin Met Pro Gly Lys Gly Leu Glu Let' Met
354045 Gly Ile Ile Tyr Pro Gly Asp ser Asp Thr Arg Tyr Ser Pro ser
Phe 505560 Gin Gly. Gin Val Thr Ile ser Ala Asp Lys Ser Ile Ser Thr
Ala Tyr 65707580 Leu Gin Trp Ser ser Leu Lys Ala Ser Asp Thr Ala Met
Tyr Tyr Cys 859095 Gly ser Gly Ser Tyr Phe Tyr Phe Asp Let' Trp Gly
Arg Gly Thr Let' 100105110 val Thr Val Ser Ser 115 <210> 7 <211> 324
<212> DNA <213> Homo Sapiens <400> 7 gaaattgtgt tgacgcagtc tccaggcacc
ctgtctttgt ctccagggga aagagccacc60 ctctcctgca gggccagtca gagtgttagc
agcagctact tagcctggta ccagcagaaa120 cctggccagg ctccca.ggct cctcatatat
ggtgcatcca gcagggccac tggcatccca180 gacaggttca gtggcagtgg gtctgggaca
gacttcactc tcaccatcag cagactggag240 cctgaagatt ttgcagtgta ttactgtcag
cggtctggtg gctcatcatt cactttcggc300 cctgggacca aagtggatat caaa324
<210> 8 <211> 108 <212> PaT <213> Homo sapiens  



6/29 01-1635-8.5125 <400> 8 Glu Ile Val Leu Thr Gin sr Pro Gly Thr
Leu Ser Leu Ser Pro Gly 151015 Glu Arg Ala Thr Leu ser Cys Arg Ala
Ser Gin ser val Ser Ser Ser 30 Tyr Leu Ala Trp Tyr Gin Gin Lys Pro
Gly Gin Ala Pro Arg Leu Leu 354045 tie Tyr Gly Ala ser.ser Arg Ala
Thr Gly Ile Pro Asp Arg Phe Ser 50.5560 Gly Ser Gly 5er Gly Thr.Asp
Phe Thr Lets Thr Ile Ser Arg Leu Glii 65707560 Pro Glu Asp Phe Ala
Val Tyr_Tyr Cys.Gin_Arg.Ser-Gly Gly Ser set' 85. 9095 Phe Thr Phe.Gly
Pro Gly Thr Lys val Asp Ile Lys 100105 <210> 9 <211> 351 <212> DNA
<213> Homo Sapiens    



<400> 10 Giu val Gin Lets val Gin ser Gly Ala Giu Val Lys Lys Pro
dl)' Glu 151015  7/29 01-1635-8.5125 Ser Leu Lys0 Ile ser Cys Lys Gly
Ser Gly Tyr Ser Phe Thr Ser Tyr 22530 Trp Ile Gly Trp val Arg Gln Het
Pro Gly Lys Gly Leu Glu Trp Met 354045 Gly Ile Ile Tyr Pro Gly Asp
Ser Asp Thr Arg Tyr se PrO Ser Phe 505560 Gin Gly Gin Val Thr Ile ser
Ala Asp Lys Ser Ile Ser Thr Ala Tyr 65 70 75 80 Leu Gin Trp Set' Ser
Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys 859095 Gly ser Gly Ser
Tyr Trp Tyr Phe Asp05 Leu Trp Gly Arg Gly Thr Leu
1001110 .Val Thr val Set' Ser 115 <210> 11 <211> 324 <212> DNA <213>
Homo Sapiens <400> 11 



gaaattgtgt tgacgcagtc tccaggcacc ctgtctttgt ctccagggga aagagccacc60
ctctcctgca gggccagtca gagtgttagc agcagacct tagcctggta ccagcagaaa120
cctggccagg ctcccaggct cctcatatat ggtgcatcca gcagggccac tggcatccca180
gacaggttca gtggcagtgg gtetaggaca gacttcactc tcaccatcag cagactggag240
cctgaagatt ttgcagtgta ttactgicag cggtctggtg gctcatcatt cactttcggc300
cctgggacca aagtggatat can324 -<210> 12 <211> 108 <212> PRT <213> Homo
sapiens <400> 12 Glu tie Val Leu Thr Gin ser Pro Gly Thr Leu Ser Leu
Ser Pro Gly 151015 Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Gin ser
val ser Ser Ser 202530  01-163578.5725 Ser Lets Ala Trp. Tyr Gln Gin
Lys Pro Gly Gin Ala Pro Arg Leu Leu 354045 Ile Tyr Gly Ala ser ser
Arg Ala Thr Gly Ile Pro Asp Arg Phe set' 505560 Gly Ser Gly Ser Gly
Thr Asp Phe Thr Liu Thr lie sr Arg Leu Gill 657075BO  Pro Gill Asp PM
Ala val Tyr Tyr Cys Gin Arg Ser Gly Gly Ser ser 



85 9095 ' Phe Thr Phe Gly Pro Gly Thr Lys val Asp Ile Lys 100105
<210> 13 <211> 351 <212> DMA <213> Homo Sapiens    <210> 14 ' <211>
117 <212> PRT <213> Homo sapiens <400> 14 Glu val Gin Leo Val Gin ser
Gly Ala Gill Val Lys Lys Pro Gly Gill 1S.1015 Ser Leu Lys Ile Ser Cys
Lys Gly Ser dl)' Tyr Asn Phe Thr Ser Tyr 202530 Trp Ile dl)' Trp Val
Arg Gin Met Pro Gly Lys Gly Leu Glu Lets met 354045 Gly Ile Ile Tyr
Pro Gly Asp Set' Asp Thr Arg Tyr Ser Pro Ser Phe 505560  9129 Gin Gly
Gin Val Thr Ile ser Ala 6570 Leu Gin Trp Ser Ser Leu Lys Ala 85 



Gly Ser Gly Ser Tyr Trp Tyr Phe 100 Val Thr Val ser ser 115 <210> 15
<211> 324 <212> DNA <213> Homo Sapiens 01-1635-8-ST25 Asp Lys ser Ile
ser 75 Ser Asp Thr Ala met 90 As Leu Trp Gly Arg 105 Thr Ala Tyr 80
Tyr Tyr Cys 95 Gly Thr Leu 110  <400> 15  gaaattgtgt tgacgcagtc
tccaggcacc ctgtcttigt ctccagggga aagagccacc60 ctctcctgca gggccagtca
gagtgttagc agcagctact tagcctggta ccagcagaaa120 cctggccagg ctcccaggct
cctcatatat ggtgcatcca gcagggccac tggcatccca180 gacaggttca gtggcagtgg
gtctgggaca gacttcactc tcaccatcag. cagactggag.240 



cctgaagatt ttgcagtgta ttactgtcig cggtctggtg gctcatcatt cuctttcggc300
cctgggacca aagtggatat caaa324 <210> 16 <211> 108 <212> MT <213> Homo
sapiens <400> 16 Glu Ile val Leu Thr Gin ser 15 Glu Arg Ala Thr Leu
Ser Cys 20 Tyr Leu Ala Trp Tyr Gin Gin 35 Ile Tyr Gly Ala ser Ser Arg
5055 Pro Gly Thr Leu Ser Leu ser pro Gly 1015 Arg Ala Ser Gln Ser val
ser Ser Ser 2530 Lys Pro Gly Gin Ala Pro Arg Leu Leu 4045 Ala Thr Gly
fie Pro Asp Arg Phe Ser 60  10/29 01-1635-B.sT25 Pro Gin Asp Phe Ala
Val Tyr Tyr cys Gin Arg ser Gly Giy ser ser 859095 



Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys 100105 <210> 17 411>
447 <212> PRT <213> homo sapiens <400> 17 Glu Val Gin Leu Val Gin set
Gly Ala Gln val Lys Lys pro Gly Gin 151015 Set Len Lys Ile ser cys
Lys Gly ser Gly Tyr Asn Phe Thr Ser Tyr 202530 Trp Ile Gly Trp Val
Arg din Met Pro Giy Lys Gly Lou Gin Len met 354045 Gly Ile Ile Tyr
Pro Gly Asp Set Asp air Arg Tyr ser Pro ser Phe 505560 Gin Gly Gin
Val air Ile Set Ala Asp Lys Ser fie ser air Ala Tyr 657075 80 LOU Gin
Trp Set ser Leu Lys Ala Ser Asp Thr Ala met Tyr Tyr cys 85909S Gly
Ser Gly Ser Tyr Phe Tyr Phe Asp Len Trp Gly Arg Gly air Len 100
.105110 val Thr val Set Ser Ala Set Thr Lys Gly Pro ser Val phe Pro
Len 115120125 Ala Pro Ser Ser Lys Ser air Ser Gly Gly Thr Ala Ala LOU
Gly Cys 130135140 



Loll Val Lys Asp Tyr Phe Pro Gin Pro val Thr Val ser Trip Mn Set
145150155160 G-iy Ala Leu Thr Ser Gly val His air Phe Pro Ala Val Leu
Gin Set 165170175 Ser Gly Lem Tyr ser LOU Set Ser val val air Val Pro
ser Ser Set 180185190 Leu Gly Thr Gin Thr Tyr Ile Cys Asn val Mn His
Lys pro Ser Asn 195200205 air Lys val Asp Lys Lys val Gin Pro Lys ser
cys Asp Lys air His 210215220 air cYs Pro Pro cys Pro Ala Pro Gin LOU
Len Gly Gly Pro ser val 225230235240  12/29 01-1635-B.ST25 Gly Ser
Gly Ser Gly Thr Asp Phe Thr Lei Thr Ile Ser Arg Lou Glu 65707580 Pro
Glu Asp Phe Ala val Tyr Tyr Cys Gin Arg Ser Gly Gly ser Ser 859095
Phe Thr Phe Gly Pro (fly Thr Lys Val Asp Ile Lys Arg Thr Val Ala
100105110 Ala pro Ser val Phe Ile Phe Pro Pro set Asp Glu Gln Leu Lys
Ser 3.3.5120125 Gly Thr Ala Ser val val cys Lou Leu Asn Mn Phe Tyr
Pro Arg Glu 



130135140 Ala Lys val Gin Trp Lys val Asp Au Ala Lets Gin Ser Gly Asn
Ser 145150155160 _Gin Glu Ser val Thr Glu Gin Asp Ser.Lys Asp Ser Thr
Tyr Ser Leu 165170175 Ser Ser Thr Leu Thr Leu ser Lys Ala Asp Tyr Glu
Lys His Lys val 180185190 Tyr Ala Cys Giu val Thr His Gin Gly Liu Ser
ser Pro Val Thr Lys 195200205 Ser Phe Asn Arg Gly Glu Cys 210215
<210> 19 <211> 447 <212> PRT <213> Homo sapiens <400> 19 Glu Val Gin
Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Glu 15HiD15 Ser Lou
Lys Ile Ser Cys Lys Gly Ser Gly Tyr Ser Phe Thr Ser Tyr 202530 Trp
Ile Gly Trp Val Arg Gln Met Pro Gly Lys Gly Leu Glu Trp Met 354045
Gly Ile tie Tyr Pro Gly Asp Set Asp Thr Arg 14r ser Pro Ser Phe 5055
Gin Gly Gin Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
65707580 Leu Gin Trp ser ser Lou Lys Ala ser Asp Thr Ala Met Tyr Tyr
Cys 859095 Gly ser Gly ser Tyr Trp Tyr Phe Asp Lets Trp Gly Arg Gly
Thr Lets 



100105110  13/29 01-1635-8.s125 Val Thr Val sr Ser Ala ser Thr Lys
(fly Pro Ser val Pile Pro Leu 115120125 Ala Pro Ser Ser Lys Ser Thr
Ser Giy Gly Tbr Ala Ala Leu Gly Cys 130135140 Leis Val Lys Asp Tyr
Rite Pro Giu Pro Val Thr val ser Trp Asn Ser 145150155160 Gly Ala Leu
Thr Ser Gly Val His Thr Phe Pro Ala Val Lets Gln Ser 165170175 Ser
Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser 180185190
Leu Gly Thr Gin Thr Tyr Ile cys Mn Val Asn His Lys Pro Ser Mn
195200205 Tim Lys Val Asp Lys Lys Val Gilt Pro Lys Ser cys Asp Lys
Thr His 210215220 Thr cys Pro Pro cys Pro Ala Pro Glu Leu Leu Gly Gly
Pro ser val 225230235240 Pile Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
Met Ile Ser Arg Thr 245250255 pro Glu Val Thr Cys Val val val Asp Val
Ser His Glu Asp Pro (flu 260265270 



Val Lys Phe Mn Trp Tyr Val Asp lily val Glu val His Asn Ala Lys
275280285 Thr Lys Pro Arg Giu Glu Gin Tyr Mn Ser Thr Tyr Arg val val
Ser 290295300 val Leu Thr val Leu His Gin Asp Trp Leu Asn Giy Lys Giu
Tyr Lys 305310315320 Cys Lys val Ser Asn Lys Ala Leu Pro Ala Pro Ile
Glu Lys Thr Ile 325330335 set Lys Ala Lys Gly Gin Pro Arg 61u Pro Gin
val Tyr Thr Leu Pro 340345350 Pro Ser Arg Asp GluLeu Thr Lys Asn Gln
val ser Leu Thr cys Leu 355360365 Val Lys Gly Pile Tyr Pro Ser Asp
Ile Ala val (flu Trp Glu Ser Mn 370375380 Gly Gin Pro Glu Asn Asn Tyr
Lys Thr Thr Pro Pro Val Leu Asp ser 385390395400 Asp Gly Ser Phe Phe
Leu Tyr Ser Lys Lets Thr Val Asp Lys Ser Arg 405410415 Trp Gin Gin
Gly Asn val phe Ser Cys Ser Val Met His Giu Ala Leu 420425430 His Asn
His Tyr Thr Gin Lys Ser Lets Ser Leu Ser Pro Gly Lys 435440445  14/29



01-1635-n.5125 <210> 20 <211> 215 <212> PRI <213> Homo sapiens Thy
Gin Ser Pro Gly Thr Len Ser Leu Ser Pro Gly 51015 Lou ser Cys Arg Ala
Ser Gin Ser Val Ser 5er ser .2530 Tyr Gin Gln Lys Pro Gly Gin Ala Pro
Arg Lou ten 4045 Ser ser Arg Ala Thr Gly Ile pro Asp Avg Phe ser 5560
Gly Thr Asp Phe Thy Len Thr Ile Ser Arg Lou Glu 7075SO Gin Asp Phe
Ala Val Tyr Tyr Cys Gin Arg ser Gly Gly ser ser 859095 Pro Gly Thr
Lys Val Asp Ile Lys Avg Thr val Ala 105110 Trp Lys val Asp Asn Ala
Len Gin Ser Gly Asn ser     150 155 160 Thr Glu Gln Asp Ser Lys Asp
ser Thr Tyr Ser Len 165 170 175 ser Ser Thr Lou T hr Lou ser Lys Ala
Asp Tyr G14 Lys His Lys Val 185190 180 Tyr Ala cys Gln Val 'Mr His
Gln Gly Lou Ser Ser Pro val Thr LyS 195200205 Ser Phe Mn Avg Gly Glu
Cys 210215 



<210> 21 <211> 447 <212> PRT <213> Home sapiens .  15/29
01-1635-a.sT25 <400p 21 Glu val Gin Leu val Gin Ser Gly Ala Glu val
Lys Lys Pro Gly Gill 151015 ser Leu Lys Ile ser Cys Lys Gly Ser Gly
Tyr Mn Phe Thr ser Tyr 202530 Trp Ile Gly Trp val Arg Gln met Pro Gly
Lys Gly Leu Glu Trp met 354045 Gly Ile tie Tyr Pro Gly Asp Ser Asp
Thr Arg Tyr Ser pro ser Phe 505560  Gin Gly Gln val Thr lie ser Ala
Asp Lys ser Ile Ser Thr Ala Tyr 65707580 Leu Gin Tip Ser ser Leu Lys
Ala ser Asp Thr Ala Met Tyr 1r.Cys 859D Gly Ser Gly ser Tyr Trp Tyr
Phe Asp Leu Trp Gly Arg Gly Thr Lets 100105110 val Thr val Ser ser
Ala Ser Thr Lys Gly Pro Ser Val phe Pro Leu 115120125 Ala Pro ser Ser
Lys Ser Thr ser Gly Gly Tiir Ala Ala Leu Gly Cys 



130135140 Lest Val Lys Asp Tyr Phe Pro Glu Pro val Thr val ser Trp Mn
Ser 145150155160 Gly Ala Leis 'Mr Ser Gly Val His Thr.Phe Pro Ala val
Leu Gln Ser 165170175 Ser Gly Lets Tyr ser Leu Ser Ser val Val Thr
Val Pro ser Ser Ser 180185190 Leu Gly Thr Gin Thr Tyr tie cys Mn val
Mn His Lys Pro Ser Mn 195200205 Thr Lys Val Asp Lys Lys Val Glu Pro
Lys Ser cys Asp Lys Thr His 210215220 Thr Cys Pro Pro Cys Pro Ala Pro
Glu Lets Leu Gly Gly pro ser Val 225' .230235240 Phe Lets Phe Pro Pro
Lys Pro Lys Asp Thr Leu met Ile.ser Arg Thr 245250255 Pro Glu val Thr
cys val val val Asp Val ser His Glu 'Asp PTO GlU 260265270 Val Lys
Phe Mn Trp Tyr val Asp Gly val Glu val His Mn Ala Lys 275 280285  Thr
Lys Pro Arg Glu Giu Gin Tyr Mn Ser Thr Tyr Arg Val Val ser 290295300
val Leu Thr Val Leu His Gill AS Trp Lets Mn Gly Lys Glu Tyr Lys
305310315320 



01-1635-8.5125 Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu
Lys Thr Ile 325330335 Ser Lys Ala Lys Gly Gin pro Arg Glu Pro Gin val
Tyr Thr Leu Pro 340345350 Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val
Ser Leu 'Mr Cys Leu 355360365 val lif) Gly Phe Tyr Pro Ser Asp Ile
Ala Val Glu Trp Glu ser Atn 375380 Gly Gln PrO Glu Mn Asn Tyr Lys Thr
Thr Pro Pro val .eti Asp Ser 385390395. 400 Asp Gly ser Phe Phe Leu
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg 405410415 Trp Gin Gin Gly
Asn.val Phe.Ser cys.ser Val Met HIS Glu Ala Leu 420425430 ' His Mn
HIS Tyr Thr Gin Lys ser Leu ser Leu Ser Pro Gly Lys 435440445 <210>
22 <211> 215 <212> Per <213> 110M0 sapiens <400> 22 Glu Ile Val Leu
Thr Gln ser Pro Gly Thr Leu Ser Leu Ser Pro Gly 151015 (flu Arg Ala
l'gr Let' Ser Cys Arg Ala ser Gin ser val Ser ser Ser 



2530 Tyr Leu Ala Trp Tyr Gin Gin ,Ii6s Pro Gly Gln Ala PrO Arg Leu
Leu 35.45 Ile Tyr Gly Ala sr Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe
Ser SO5560 Gly ser Gly Ser Gly Thr Asp Phe Thr Leu.Thr Ile ser Arg
Lath Glu 65707580 Pro Glu Asp Pitt Ala Val Tyr Tyr cys Gln Arg Ser
Gly Gly Ser ser 859095 Phe Thr phe Gly Pro Gly'Thr Lys Val Asp Ile
Lys Arg Thr val Ala 100105110 Ala Pro Ser Val Phe Ile Phe Pro Pro Ser
Asp Glu Gin Let' Lys Ser 115120125 Gly Thr Ala Ser vi) val cys Let'
LeU Asn Mn Phe Tyr Pro Arg Glu 130135140  17/29 01-1635-8.5125 Ala
Lys val Gin Trp Lys Val Asp Asn Ala Lets Gin ser Gly Asn Ser
145150155160 Gln Glu Ser val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr
ser Lets 165170175 Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
Lys His Lys Val 180185190 Tyr Ala Cys Glu Val Thr His Gin Gly Leu ser
ser Pro Val Thr Lys 



195200205 Ser Phe Mn Arg Gly Glu Cys 210215 <210> 23 <211> 24 -<212>
DNA <213> artificial <220> <223> oligmnucleotide primer for KR <220>
<221> misc_feature <222> (18)-(23) <223> n is a, C. t, or g <400> 23
ggccggatag gcctccannn nnnt <210> 24 <211> 21 <212> DNA <213>
artificial <220>. <223> olignueleotide primer for pa <400> 24
ggggtcaggc tggaactgag g <210> 25 



18/29 01-1635-8.5725 <211> 19 <212> DNA . <213> artificial <220>
<223> oligonucleotide primer for PCR <400> 25 tgaggacgct gaccacacg19
<210> 26 ' A211?.. 48 <212> DNA <213> artificial <220> <223>
oligonucleotide primer for PCR <400> 26 acaacaaagc ttctagacca
ccatggaaac.cccagctcag cttctctt48 <210> 27 <211> 33 <212> DNA <213>
artificial <220> <223> oligonucleotide primer for PCR <400> 27
cttgtcgact caacactctc ccctgttgaa get33 <210> 28 <211> 44 <212> DNA
<213> artificial 



19129 01-1635 -K.ST25 <220> <223> oligonucleotide primer for PCR
<400> 28 cagcagaagc ttctagacca ccatggggtc aaccgccatc ctcg <210> 29
<211> 42 <212> DNA <213> artificial <220> <223> oligonuCleotideprimer
foi PCK <400> 29 . cttggtggag gcactagaga cggtgaccag ggtgccacgg cc
<210> 30 <211> 117 <212> PKT <213> homo sapiens <400> 30 Glu Val Gin
Leu Val Gln.ser Gly Ala Glu Val Lys Lys Pro Gly Glu 151015 ser Lee
Lys tie ser Cys Lys (fly ser Gly Tyr Ser Phe Thr ser Tyr 202530 Trp
Ile Gly Tip Val Arg Gin met Pro Gly.Lys Gly Leu Glu Trp Met 354045
Gly Ile Ile Tyr Pro Gly Asp Se Asp Thr Arg Tyr Ser Pro ser Phe 505560
Gin Gly Gin Val jihr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
65707580 



Leu Gin Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
859095 Gly Ser Gly Ser 7yr Trp Tyr Phe Asp Leu Arg Gly Arg Gly Thr
Leu 100105110 val Thr val ser ser 115  20129 01 -1635 -0.ST25 <211>
109 <212> PRT <213> howl sapiens <400> 31 Glu Ile Val Leu Thr Gin Ser
Pro Gly Thr Leu ser Leu ser Pro Gly 151015 Glu Arg Ala Thr Leu Ser
Cys Arg Ala ser Gin Ser Ile Ile Ser ser 202530 Tyr Leu Ala Trp Tyr
Gin Gin Ly0s Pro Gly Gin Thr Pro Arg Leu Leu 35445 Ile Tstr Gly val
Ser ser Arg Ala Thr Gly lle Pro Asp Arg Phe ser 556D Gly Ser Gly ser
Gly Thr Asp Phe Thr Leu Thr Ile Thr Arg Leu Glu 65707580 Pro Glu Asp
Phe Ala vat Tyr Tyr cys Gln Gin Tyr cly Mn ser Phe 859095 Met Tyr Thr
Phe Gly Gin Cly Thr Lys Lea Glu Ile Lys 100105 



<210> 32 <211> 447 <212> PRT <213> Homo sapiens <400> 32 Glu val Gin
Leu val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Glu 151015 Ser Let'
Lys Ile Ser cys Lys Gly ser Gly Tyr Sc Phe Thr ser.Tyr 202530 TM Ile
Gly Trp Val Arg Gin Met Pro Gly Lys Gly Leu Glu Trp Met 354045 Gly
Ile Ile Tyr Pro Gly Asp Ser Asp Thr Avg Tyr Ser Pro Ser Phe 505560
Girt Gly Gin val Thr Ile ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr
657075BO Leu Gin Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr
cys 859095 Gly Ser Gly ser Tyr Trp Tyr phe Asp Let' Arg Gly Arg Gly
Thr Leu  21/79 100 val Thr val Ser Ser Ala ser Thr 115120
01-1635-8,5125 105110 Lys Gly Pro ser val Phe Pro Leu 125 130140 



135  145150 Gly Ala Leu Thr ser Gly val 165 ser Gly Leu Tyr ser
Letsser 180 Leu Gly Thr Gin Thr Tyr Ile 195 Thr Lys Val Asp Lys Lys
val 210215 Gly Pro ser Val 240 the Mn Trp Tyr val Asp Gly val Glu Val
HiS Mn Ala Lys. 275280285 Thr Lys Pro Arg Gill Glu Gln Tyr Asn ser
Thr Tyr Arg Val val Ser 290295300 Val Lets Thr val Lets HIS Gin AS
Trp Lets Mn Gly Lys Glu Tyr Lys 305310315320 Cys Lys val ser Asn Lys
Ala Leu Pro Ala Pro tie Glu Lys 'Mr Ile 325330335 Ser Lys Ala Lys Gly
Gin Pro Arg Glu Pro Gin val Tyr Thr Lets Pro 340345350 Pro ser Arg
Asp Glu Lets Thr a; Mn Gin Val Ser Lets Thr cys Lets 355365 val Lys
Gly Phe Tyr pro ser Asp Ile Ala val Glu Trp Glu ser Mn 



370375380 Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr pro pro Val Leu Asp
Ser 385390395400 Asp Gly ser phe phe Lets Tyr ser Lys Leu Thr Val Asp
Lys ser Arg 405410415 Trp Gin Gin Gly Asn Val Ph. Ser Cys Ser Val met
His Glu- Ala Leu 420425430 His Asn His Tyr Thr Gin Lys ser Leu Ser
Leu Ser Pro Gly Lys  72129 01-1635-8.5725 435440445 <210> 33 <211>
216 <212> pr <213> Hom0 Sapiens <400> 33 Glu /le Val Leu Thr Gin Ser
Pro Gly Thr Leu Ser Leu Ser pro Gly 151015 Glu Arg Ala Thr Lem Ser
Cys Arg Ala ser Gin Ser Ile Ile Ser Ser 202530 Tyr Leu Ala Trp Tyr
Gin Gin Lys Pro Gly Gin Thr Pro Arg Leu Leu 354045 Ile Tr Gly Val Ser
Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser 5560 Gly set Gly ser Gly
Thr Asp the Thr Leu Thr tie Thr Arg Leu Glu 65707580 



Pro Glu Asp Phe Ala Val Tyr Tyr Cys Gin Gin Tyr Gly Mn Ser Phe 859095
Met Tyr Thr the Gly Gin Gly Thr Lys Leu Glu tie Lys Arg Thr val
100105110 Ala Ala Pro Ser val the Ile Phe Pro Pro Ser Asp Glu Gin Leu
Lys 115120125 Ser Gly Thr Ala ser val Val cys Lem Lets Mn Mn PM Tyr
pro Arg 130135140 Glu Ala Lys Val Gin Trp Lys val Asp Asn Ala Leu Gin
Ser Gly Mn 145150155160 Ser Gin Glu Ser Val Thr Glu Gln Asp Ser Lys
Asp Ser Thr Tyr Ser 16517017S Leu Ser ser Thr Lets Thr (Mu Ser Lys
Ala Asp Tyr'Glu Lys His Lys 180.185190 val Tyr Ala Cys Gill val Thr
His Gin Gly Lets Ser ser Pro val Thr 195200205 Lys ser phe Asn Arg
Gly Glu Cys. 210215 <210> 34 <211>5 <212> PRT <213> Homo sapiens
23/29 01-1635-H.5725 



.<400> 34 Ser Tyr Trp fie Gly 1 <210> 35 <211> 17 <212> PHI <213>
Homo sapiens <400> 35 Ile Ile Tyr pro Gly Asp ser Asp Thr Arg Tyr Ser
Pro Ser Phe Gin 1.5.1015 Gly <210> 36 <211> 8 <212> PRI <213> Homo
sapiens <400> 36 Gly Ser Tyr Phe Tyr Phe Asp Leu 1 <210> 37 <211> 8
<212> PaT <213> Homo sapiens <400> 37 Gly Ser Tyr Trp Tyr Mhe Asp
Lets 15 <210> 36 <211> 12 <212> MT <213> Homo sapiens  01-1835-8.ST25
<400> 38 Arg Ala Ser Gin Set val Ser Ser Ser Tyr Leu Ala 1510 



<210> 39 <211> 12 <212> PRT 413> Homo sapiens <400> 39 Arg Ala Ser
Gin Ser Val ser Set Ser Ser Leu Ala 1510 <210> 40 <211> 12 <212> NT
<213> Homo sapiens <400> 40 Arg Ala Ser Gln Ser tie lie Set set Tyr
Leu Ala 1510 <210> 41 <211> 7 <212> NT <213> Homo sapiens <400> 41
Gly Ala Ser Set Arg Ala Thr 1 <210> 42 <211> 7 <212> PAT <213> HOMO
sapiens  01 -1635 -B.ST25 <400> 42 Ely val Ser Ser Arg Ala Thr 15
<210> 43 <211> 9 <212> PRT. 



<213> Homo sapiens <400> 43 Gin Arg Ser Gly Gly Ser Ser Phe Thr 15
<210> 44 <211> 10 <212> PRT <213> Homo sapiens <400> 44 Gin Gin Tyr
Ely Asn Ser Phe Met Tyr Thr 1510 <210> 45 <211> 24 <212> DNA <213>
Homo sapiens <400> 45 gggagctaCt tttacttcga tctC <210> 46 <211> 24
<212> DNA <213> Homo sapiens <400> 46 gggagctaCt ggtacttcga tat
4210> 4701-1635-8.5725 4211> 27 <212): DNA <213> Homo sapiens <400>
47 cagcggtctg gtggctcatc attcact27 <210> 48 <211> 9 <212> PRT <213>
Homo sapiens 220> 



.<221> UNSURE 4222> (2)-(9) <223> X is any amino acid <400> 48 Cys
Xaa Xaa Xaa Xaa Xaa Xaa xaa Xaa 15 <210> 49 <211> 5 <212> PRT <213>
Homd sapiens <400> 49 Leu Glu Try Ile Gly 1 <210> 50 .4211> 4 <212>
PM' <213> Homo sapiens  27/29 01-1635-8.5T25 <220> <221> UNSURE <222>
(3)..(3) <223> X is any amino acid <400> 50- Trp Gly Xaa (fly 1
..4210> Si 



<211> 4 <212> MT <213> Homo sapiens <220> <221> UNSURE <222> (3)..(3)
<223> x is any amino acid <400> 51 Phe Gly Xaa Gly 1 <210> 52 <211>
20 <212> PRT <213> Homo sapiens <400> 52 Met Glo Thr Asp Thr Leo Len
Lep Trp Val Leo Len Leo Trp val Pro 151015 Gly ser Thr Gly 20 <210>
'53 <211> 26  WO 2004183574728/29 01-1635-8.5725 <212> PHT <213> Homo
sapiens <400> 53 Met Ala Thr Gly ser Arg Thy Sty Leu Leu Leu Ala the
Gly Leu Leu 



151015 cys Leu Pro Trp Lau Gln olu Gly Ser Ala 2025 <210> 54 <211$ 19
<212> MT <213> Homo sapiens <400> 54  Met Gly set Thr Ala tie Leu Ala
Leu Leu Lou Ala val teu Gin Gly 151015 Val Cys Ala <210> 55 <211> 20
<212> PRT <213> Homo sapiens <400> 55 met Glu Thr Pro Ala Gin Leu Lou
Pitt Leu Leu Lou Lou Trp Leu Pro 151015 Asp Thr Thr Gly 20 <210> 56
<211> 351 <212> DNA <213> Homo sapiens  29/29 01-1635-8.5725
tcctgtaagg gttctggata cagctttacc agctactgga tcggctgggt gcgccagatg120
cccgggaaag gcctggagtg gatggggatc atctatcctg gtgactctga taccagatac180
agcccgtcct iccaaggcca ggtcaccatc tcagccgaca agtccatcag caccgcctac240
ctgcagtgga gcagcctgaa ggcctcggac accgccatgt attactgtgg ttcggggagc300 



tactggtact tcgatctccg gggccgtggc accctggtca ccgtctctag t351 <210> 57
<211> 327 <212> DNA <213> Homo sapiens <400> 57 gaaattgtgt tgacgcagtc
iccaggcacc ctgtctttgt ctccagggga aagagccacc60 ctctcctgca gggccagtca
gagtattatc agcagctact tagcctggta ccagcagaaa120 cctggccaga ctcccaggct
cctcatctat ggtgtatcca gcagggccac tggcatccca180 gacaggttca gtggcagtgg
gtctgggaca gacttcactc tcaccatcac cagactggag240 cctgaagatt ttgcagtgta
ttactgtcag cagtatggta actcatttat gtacactttt300 ggccagggga ccaagctgga
gatcaaa327 




