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METHODS OF TREATMENT USING AN ANTIBODY SGAINST INTERFERON GAMMA

PRIDRITY

This appiication claims the berefit of US Provisionat Apolication Nos, 81/563,357, 51/616,846, and
61/651,900 filed November 23, 2011, March 28, 2012, and May 25, 2012, respectivaly, each of which are
incorporated herein in their entirety.

Figlo

Thiz invention is in the field of methods of patient stratification and methods treatment using an

interferon gamma (IFN-y) inhibitar, as wall as uses of IFN-y inhibilors.
BACKGROUND

iy plays an important role in regulating the immune system. [1is 2 cylokine with plefotrople effects
and is thought to play a role In medialing varicus autolmmune diseases, as well a8 immune responses to
infectiols agents and cancer cells. See, e.g., Heremans et al,, Develop. Biol. Standard., 71 113118, I
Symposiim on Monoclonal Antibodies Tor Theragy, Prevention and n vivo diagnosis of hman disease, Uliracht,
The Netherdands, 1983, 3. Karger, Basel, 1990, Comparatively recent analyses of RNA and protein levels have
yislded detallad information conceming the idantities of collections of genas that are over- and under-axpressed
I biological samples from patients suffering from aublmmune diseases. Forexample, in patients suffering from
ANy
510-2615;
Mavragani et al. {2010}, Arthr, & Rheum. 82(2): 392-4071; Plelrzak ot al. (2008}, Clinlca Chimica Acta 394: 7-21;

avariely of aulomimmune diseases, type | (fe., IFNa, IFNE, IFNw, [FNg, and IFNg) andfor type 1 {ie.
2

interferon-induced genes are overaxpressed. Baechler et al (2003), Proc. Nail. Acad. Sct. 150(5):

van Baarsen efal, (2008). Genes and Immunily 70 522-531; Reynier et al. (2010}, Genes and fmmunity 11
2688-278; Florentino {2008), Arch. Dermatol, 144{10y 1379-136%2. In the case of systemic lupus ervthematosus
{5LE), overexpression of these genes comelatas with dlinical and laboratory measures of disease activity, See,
e.g., Bauer et al. (2008}, PLoS Medicine 3(12): 2274-2284; Bauer et al, {(2008), Arthr. & Rheum. 80(10}: 3098~

3107, Baachter elal. (2003), Proc. Nail. Acad. Sci. 106(5): 2810.2615,
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expression of a distinct, but overlapping, set of genes, and such effects may vary depending on the tissue
axamined. See, a.¢., van Baarsen et al. (2008), Genes and Immunily 71 522-537 and Bagchler et al, (2003},
Proc. Natl. Acad. Scl. 100{8) 2610-2615.

Selection of the right patient group and dosage and essessment of patient response fo a particular
dosage on an ongoing basis can be key factors In the successful use of an Fhl-y inhibitor as a therapeutic for the
treztment of autoimmunefinflammatory diseasas. Many auloimmuna/inflammatory diseases are episndic in
nature and have variable clinical manifestations, and possibly also varable sticlogies. Some of these diseases
have long asymplomatic periods hetween symptoms or pricr o the onset of symplems, Thereis a need to
determine whether 2 patient is a candidate for a particular freafiment and/or whether an ongoing treatment is
having the desired effects. Because of the biclogical variaiions belween patients who are dlinically diagnosed as
hawving the same disease, it Is possible that IFN-y inhibitors may be efficacious for some patients having 2

particular disease and not for athers. Such variations have, for example, besn obsarved In rheumatoid arthritis
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patients, some of which respand to TNF inhibitors while others do not. See, e.g., Potter et al. {2010), Ann.
Rheum Dis. §9: 1315-1320. Thus, it is highly desirable to distinguish patients for whom inhibition of IFN-y is
likely o be helpful from those for whom itis not. Further, the optimal dosage and nature of a particular IFN-y
inhibitor are likely to be important factors in the therapeutic suitability of a treatment, given the important role of
IFN-y in resistance to infections, among other vital functions. Thus, there is a need to assess the efficacy and
safety of various doses and/or frequencies of dosing in asymptomatic, as well as symptomatic, periods of a
disease. Methods provided herein ufilize current technologies for assessing gene expression at the RNA and
protein tevels to provide more refined and effective methods of treatment using inhibitors of IFN-y, of identifying
optimal doses, and of identifying individuals who are likely to respond to treatment, and/or who are or are not
responding to treatment.

SUMMARY

In a first aspect, the present invention refers to the use of a monoclonal anti-human interferon gamma
(anti-hulFN-y) antibody in the manufacture of a medicament for treating a patient suffering from an IFN-y-
mediated disease, wherein the IFN-y-mediated disease is selected from the group consisting of systemic lupus
erythematosus (SLE), lupus nephritis, inflammatory bowel disease, Crohn's disease and uicerative colitis, and
wherein the anti-hulFN-y antibody has a heavy chain complementarity determining region 1 (CDR1}) comprising
the amino acid sequence of SEQ ID NO:34, a heavy chain complementarity determining region 2 (CDR2)
comprising the amino acid sequence of SEQ ID NO:35, a heavy chain compiementarity determining region 3
{CDR3) comprising the amino acid sequence of SEQ ID NO:36, a light chain CDR1 comprising the amino acid
sequence of SEQ ID NO:38, a iight chain CDR2 comprising the amino acid sequence of SEQ ID NO41, and a
light chain CDR3 comprising the amino acid sequence of SEQ ID NO:43 wherein the monocional anti-human
interferon gamma (anti-hulFN-y) antibody is to be administered to the patient at a dose of at least about 20
milligrams fo not more than about 200 milligrams. in another aspect the present invention refers to the use of an
anti-hulFN-y antibody in the manufacture of a medicament for treafing an SLE patient, wherein the anti-hulFN-y
antibody comprises the amino acid sequences of SEQ ID NO:6 and SEQ ID NO:8 and wherein the monocional
anti-hulFN-y antibody is to be administered to the patient at a dose of af least about 60 milligrams to not more
than about 180 milligrams.

Also described herein are methods of treatment that include administration of an IFN-y inhibitor to a
patient and determination of ievels of one or more biomarkers in a biological sample from the patient before
and/or after administration of the IFN-y inhibitor so as to assess the suitability as a treatment or the biological
effects of the [FN-y inhibitor. Such methods can inform decisions as to whether to initiate or continue treatment
with an {FN-y inhibitor. Also described are methods for distinguishing patients likely to benefit from treatment
with an iFN-y inhibitor from those uniikely fo benefit by assessing the leveis of one or more biomarkers in a

biological sample from a patient as compared fo the levels of the same biomarkers in biological samples from a
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healthy controf group. Further described herein are methods of treatment that include the use of doses of an
anti-IFN-y antibody within a specified range and/for at a specified frequency of dosing.

Herein is described a method of treating a patient suffering from an IFN-y-mediated disease comprising
administering to the patient a monoclonat anti-human interferon gamma (anti-huiFN-y) antibody at a dose, which
can be from about 15 mg (mg) to about 300 mg or from about 30, 40, 50, or 60 mg to about 80, 120, 180, 200,
250, 300 or 400 mg, wherein expression at the RNA or protein level of one or more gene(s) listed in Table 1, 2,
4,5, and/or & in a biological sample from the patient taken before the antibody is administered deviates from
expression of that gene(s) in a control biclogical sample in a direction consistent with excess IFN-y. In addition,
described herein is a use of 8 monoctonal anti-hutFN-y antibody as a medicament fo treat a patient suffering
from an IFN-y-mediated disease, wherein the dose of the antibody administered is from about 15, 30, 40, 50, or
60 milligrams to about 80, 120, 180, 200, 250, or 300 milligrams and wherein expression at the RNA or protein
leve! of one or more gene(s) listed in Table 1, 2, 4, 5, and/or 6 in a biclogical sample taken from the patient taken

before the antibody is administered deviates from expression of that gene(s} in a control biological sample ina
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direction consistent with excess IFN-y. In some examples, the expression of atleast 2, 3, 4, 5, 6,7, 8,9, 10, 12,
14, 18, 18, 20, 25, 30, 35, or 40 genes listed in Table 1, 2, 4, 5, and/or 6 in the biclogical sample from the patient
deviates from the expression of those genes in the control biological sample in a direction consistent with excess
IFN-y. The biological sample from the patient can exhibit expression of one or more of the following human
genes at the RNA or protein level that deviates from expression in the control biological sample in a direction
consistent with excess IFN-y: indoleamine 2,3-dioxygenase 1 (1DO1), ankyrin repeat domain 22 (ANKRD22),
chemokine {C-X-C motif) ligand 9 (CXCL9), family with sequence similarity 26, member F (FAM26F), purinergic
receptor P2Y, G-protein coupled, 14 (P2RY14), guanylate binding binding protein 5 (GBPS), serpin peptidase
inhibitor, clade G, member 1 (SERPING1), F¢ fragment of tgG, high affinity Ib, receptor (CD64), guanylate
binding protein 1, interferon-inducible, 87 kDa (GBP1}, chemokine (C-X-C motif) tigand 10 (CXCL10), efs variant
7 (ETVT), lymphatic vessei endothelial hyaluronan receptor 1 (LYVET), serpin peptidase inhibitor clade B
{ovalbumin), member 2 (SERPINB2}, matrix metaliopeptidase 19 (MMP19), radical S-adenosyl methionine
domain containing 2 (RSAD2), heparin sulfate {giucosamine) 3-O-sulfotransferase 1 (HS3ST1), indoleaming 2,3
dioxygenase 2 (IDO2), programmed death ligand-1 (PD-L1), basic leucine zipper transcription factor, ATF-like 2
(BATF2), Fc fragment of I9G, high affinity Ib, receptor (FCGR1B or CD64), activating transcription factor 3
(ATF3), pyruvate dehydrogenase kinase, isozyme 4 (nuciear gene encoding mitochondrial protein; PDK4),
andior CD274. In some examples, the biologicat sample from the patient can exhibit elevated expression at the
RNA or protein tevel of GBP1 as compared to expression in the control biological sample. The IFN-y-mediated
disease can be systemic lupus erythematosus (SLE), discoid lupus, lupus nephritis, psoriasis, or an inflammatory
bowel disease, including Crohn's disease and uicerative colitis. The dose of the anti-hulFN-y antibody can be
from about 40 mg or 60 mg to about 300 mg, from about 20 mg or 80 mg to about 200 or 250 mg, from about 60
or 100 mg to about 180 mg, or about 40, 50, 60, 70, 80, 80, 100, 120, 150, or 180 mg. The anti-hulFN-y
antibody can be administered subcutaneously or intravenously. A gluococorticoid and/or mycophenolate mofeti,
azathioprine, leflunomide, methotrexate, or an anti-malarial can be administered concurrently with the antibody.
in another example, described herein is a method for freating a patient having an IFN-y-mediated
disease, for example SLE or an inflammatory bowel disease, with an IFN-y inhibitor comprising: {a) determining
the level(s) of expression in a biological sampie from the patient of one or more genes listed in Tables 1,2, 4, 5,
and/or 6 at the RNA or protein level, wherein level of expression of the same gene(s) in a control biological
sampie is known or determined; (b) comparing the level(s) of expression of the gene(s) in the biological sample
from the patient and in the control biological sample; and (c} if the level(s) of expression of the gene(s) in the
biological sample from the patient deviate from the levels of expression of the gene(s) in the control biological
sample in a direction consistent with excess IFN-y, administering fo the patient a therapeutically effective dose of
an IFN-y inhibitor.  In addition, described herein is a use of an IFN-y inhibifor as a medicament to treat a patient
having an IFN-y-mediated disease, for example SLE or an inflammatory bowel disease, (a) wherein the level(s)

of expression in a biological sample from the patient of one or more gene!s) listed in Tables 1, 2, 4, 5, and/for 6 at



the RNA or protein level is determined, (b) wherein the level(s) of expression of the same gene(s) in a control
biclogical sample is known or determined, (¢) wherein the level(s) of expression of the same gene(s) in the
biclogical sample from the patient and the control biclogical sample are compared, and {d} wherein if the level(s)
of expression of the gene(s) in the biological sample from the patient deviate from the levels of expression of the

gene(s) in the control biological sample in a direction consistent with excess IFN-y, a therapeutically effective
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dose of the IFN-y inhibitor is administered. The one or more genes listed in Tables 1, 2, 4, 5, and/or 6 of (a) can
include at least about 2, 3, 4,5, 6,7, 8,9, 10,12, 14, 16, 18, 20, 25, 30, 35, or 40 genes. The IFN-y inhibitor can
be a human or humanized anti-hulFN-y antibody. The dose of the anti-hulFN-y antibody administered can be
from about 15, 30, or 60 mg to about 300 mg, from about 20, 40, or 80 mg to about 250 mg, or from about 40,
50, or 60 mg to about 120, 150, 180 or 200 mg. The patient can have discoid lupus, lupus nephrifis, psoriasis,
ulcerative colitis, or Crohn's disease. The biclogical sample from the patient can exhibit expression of one or
more of the following genes at the RNA or protein level that deviates from expression in the control biological
sample in a direction consistent with excess IFN-y: indoleamine 2,3-dioxygenase 1 (IDOT), ankyrin repeat
domain 22 (ANKRD22), chemokine (C-X-C motif) ligand 9 (CXCL), family with sequence similarity 26, member
F {(FAM26F), purinergic receptor P2Y, G-protein coupled, 14 (P2RY14), guanylate binding binding protein 5
(GBPS), serpin peptidase inhibitor, clade G, member 1 (SERPING1), Fc fragment of IgG, high affinity Ib, receptor
(CD64), guanylate binding protein 1, interferon-inducible, 67 kDa (GBP1), chemokine (C-X-C motif) ligand 10
(CXCL10), ets variant 7 (ETV7), lymphatic vesse! endothelial hyaluronan receptor 1 (LYVE?), serpin peptidase
inhibitor clade B (ovalbumin), member 2 (SERPINB2), matrix metallopeptidase 19 (MMP18), radical S-adenosyl
methionine domain containing 2 (RSAD2), heparin sulfate (glucosamine) 3-O-sulfotransferase 1 (HS35T1),
indoleamine 2,3-dioxygenase 2 (IDO2), programmed death ligand-1 (PD-L1) , basic leucine zipper transcription
factor, ATF-like 2 (BATF2), Fc fragment of IgG, high affinity Ib, receptor (FCGR1B or CD64), activating
transcription factor 3 (ATF3), pyruvate dehydrogenase kinase, isozyme 4 (nuclear gene encoding mitochondrial
protein; PDK4), and/or CD274. The IFN-y inhibitor can be an anti-hulFN-y antibody that has a heavy chain
complementarity determining region 1 (CDR1) comprising the amino acid sequence of SEQ ID NO:34, a heavy
chain complementarity determining region 2 (CDR2) comprising the amino acid sequence of SEQ ID NO:35, a
heavy chain complementarity determining region 3 (CDR3) comprising the amino acid sequence of SEQ 1D
NO:36 or SEQ 1D NO:37, a light chain CDR1 comprising the amino acid sequence of SEQ ID NO:38, SEQ ID
NO:39, or SEQ ID NO:40, a light chain CDR2 comprising the amino acid sequence of SEQ ID NOG:41 or SEQ ID
NO:42, and a light chain CDR3 comprising the amino acid sequence of SEQ ID NO:43 or SEQ ID NC:44. A
gluococorticoid and/or mycophenolate mofeti,, azathioprine, leflunomide, methotrexate, or an anti-malarial can be
administered concurrently with the antibody.

in another example, described herein is method for identifying a patient having an IFN-y-mediated
disease who can benefit from treatment with an IFN-y inhibitor comprising: (a) determining the level(s) of
expression in a biclogical sample from the patient of one or more of one of the genes listed in Table 1,2, 4, 5,
andfor 6 at the RNA or protein level, wherein level(s) of expression of the same gene(s) in a controi biological
sample is known or determined; (b) comparing the levels of expression of the gene(s) in the biological sample
from the patient and in the control biologicat sample; and (c) if the level(s) of expression of the gene(s) in the
hiological sample from the patient deviate from the level(s) in the control biological sample in a direction
consistent with excess IFN-y, determining that the patient can benefit from treatment with an [FN-y inhibitor

andfor administering a therapautically effective dose of an IFN-y inhibitor. The one or more genes listed in
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Tables 4,2, 4, 5, andfor 6 of (a} can inciude atleastabout €, 3,4, 5,6, 7, 8,9, 10, 12, 14, 16, 18, 20, 25, 30, 35,
or4d genes. The ong or more genes can be from Table 1, 2,4, 8, ar 6. In addition, descrined herein is a Use of
an IFN-y inhibtor as @ medicament for treating a patient having an iIFN-y-mediated disgase, wherein the level(s)
of expression in a kiclegical sample from the patient of one or more of one of the ganes listad in Table 1,2, 4, 5,
andfor € is determined althe RNA or protein level, wherein the level(s) of expression of the same genelsin a
control biological sample is known or determined, wherein the level(s) of expression of the gene(s) in the
biologicat sample from the patient and in the control biological sample are compared; and wherein if the levells)
of expression of the genels;) in the biclogical sample from the palient deviate Trom the level(s) in the control
hiotogical sample in a direction consistant with excess IFN-y, determining that the patient can benefit from
traatment with an IFN-y inhibitor andlor administering a therapeuticatly effective dose of an IFN-y inhibitor. The

[ N-y inhibitor can be an ant-human IFM-y anfibody, for example an entibody comprising the amino acid
sequences of SEQID NOs: 6 and 8, 10 and 12, 14, and 16, 14 and 31, or 30 and 12. The therapeutically
effective doss can be from 60 mg to 500 ma, from 80 mg 1o 400 mg, from 100 mg to 350 mg, From 60 mg 1o 180
my, or from 120 mg to 300 ma. The IFN-y-mediated disease can be SLE including Jiscoid lupus and lupus
nephritis, an inflammatory bowet disease including Crohn’s disease and ulcerative colitis, or psoriasis, among
other IFMN-y-mediated diseases disclosed herein. The gene(s) can include one or mora of the foliowing genas:
indoleamine 2,3-dioxygenase 1 {1IDO1), ankyrin repeat dormain 22 (ANKRD22), chemokine (C-X-C mofif) ligand 9
(CXCLY), family with sequence similarity 28, member F (FAMZBF), purinergic receptor P2Y, G-pratein coupled,
14 (P2RY14), guanylate binding binding protein 5 {GBPE), serpin peptidase inhibitor, dlade G, member 1
(SERPING;, Fo fragment of lgG, high affinily b, recentor (CD84), guanylate binding protein 1, interfaron-
inducible, 87 kDa (GBP1), chemoking (C-X-0 motif ligand 10 {CXCL10), efs variant 7 (ETVT), lymphatic vessal
endothelial hyaluronan receptor T{LYVEY), serpin peptidase inhibitor clade B (ovalbumin), member 2
{SERPINBZ), matrix metallopentidase 19 (MMP19), radical S-adenosyl methionine domain containing 2
{RSADZ), heparin sulfate {glucosaming) 3-C-stlivtransferase 1 {H335T1), indoleamine 2,3-dioxygenase 2
(INDC2), programmed death tigand-1 (PD-L1), basic leucine zipper ranscription factor, ATF-like 2 (BATFZ), Fo
fragment of lgG, high affinity i, recentor (FCOR1B or CDE4), activating transcription factor 3 (ATF3), pyruvate
dehydiogenase kinase, isozyme 4 (nuclear gene encoding mitochondriat protein; PDKA4Y, andlor CD274. A
gluococarticoid andfor myoophenalate mofetil, azathioprine, leflunomide, metholrexate, or an anti-malarial can ha
administered conourrently with the antibody,

Further described herein is a method for freeting a patient suffering from an [FN-y-medialed disease
comprising: ()  determining the level{s) of expression at the RNA or protein level in a biclogical sampls from
the patient of one or more of the genes in Table 1,2, 4, B, andfor 8; (b} then administering o the patient a
pharmacodynamically effective dose of an IFN-w inhibitor, for example an anti-hulFN-y antibody; (¢) then
defermining fhe level of expression of the gene(s) of step (a) in 2 biological sampie from the palient; and (d) if the
level(s] of expression of the gene(s) determinad in slep (¢}, as compared to the level{s) of expression determined

in step (g, I moculated in a direstion consistent with inhibition of IFN-y, then continuing treatment of the patient
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with another pharmacodynamically effective dose of the IFN-y inhibitor, The one or more genes listed in Tables
1, 2, 4, 5, and/or 6 of (a) can include at least about 2, 3,4, 5, 6,7, 8,9, 10, 12, 14, 16, 18, 20, 25, 3G, 35, or 40
genes. In addition, described herein is the use of an {FN-y inhibitor antibody, for example an anti-hulFN-y
antibody, as a medicament for treating a patient suffering from an IFN-y-mediated disease, wherein (a) the level
of expression at the RNA or protein level in a biological sample from the patient of one or more of the genes in
Table 1, 2, 4, 5, and/or 6 is determined, (b) then a pharmacodynamically effective dose of the tFN-y inhibitor is
administered to the patient, (¢) then the level(s) of expression of the gene(s) of step (a) in a biological sample
from the patient is determined, and (d) if the level(s} of expression of the gene{s) determined in step (c), as
compared to the level(s) of expression determined in step (a), is modulated in a direction consistent with
inhibition of IFN-y, then continuing treatment of the patient with another pharmacodynamically effective dose of
the [FN-y inhibitor. For an IFN-y inhibitor that is an anti-hulFN-y antibody, the pharmacodynamically effective
dose can be from about 15, 30, or 60 mg to about 300 mg, from about 20, 40, or 80 mg to about 250 mg, or from
about 60 mg to about 180 or 220 mg. The IFN-y-mediated disease can be selected from the group consisting of
SLE, lupus nephritis, discoid lupus, psoriasis, and inflammatory bowel diseases including ulcerative colitis and
Crohn's disease, The human genes whose level(s) of expression are determined in (a) and (c) can be selected
from the group consisting of: indoleamine 2, 3-dioxygenase 1 (IDO1), ankyrin repeat domain 22 (ANKRDZ2),
chemokine {C-X-C motif) ligand 9 (CXCLY), family with sequence similarity 26, member F {(FAM26F), purinergic
receptor P2Y, G-protein coupled, 14 (P2RY14), guanylate binding binding protein 5 (GBP5), serpin peptidase
inhibitor, clade G, member 1 (SERPING1), Fc fragment of igG, high affinity Ib, receptor (CD64}, guanylate
binding protein 1, interferon-inducibie, 67 kDa {GBP1), chemokine (C-X-C motf} figand 10 (CXCL10), ets variant
7 (ETVT), iymphatic vessel endothelial hyaluronan receptor 1 (LYVE1}, serpin peptidase inhibitor clade B
{ovalburmin), member 2 (SERPINB2), matrix metallopeptidase 19 (MMP19), radical S-adenosy! methionine
domain containing 2 (RSAD2), heparin sulfate (giucosamine) 3-O-sulfotransferase 1 (HS35T1), indoleamine 2,3-
dioxygenase 2 (ID0O2), programmed death ligand-1 (PD-1.1) , basic leucine zipper transcription factor, ATF-like 2
{BATF2), Fc fragment of IgG, high affinity Ib, receptor (FCGR1B or CD64), activating transcription factor 3
(ATF3), pyruvate dehydrogenase kinase, isozyme 4 (nuclear gene encoding mitcchondrial protein; PDK4),
and/or CDZ74.

In another example, a method is desctibed for treating & patient suffering from an IFN-y-mediated
disease, for exampie SLE, lupus nephritis, discoid lupus, psoriasis, or an inflammatory bowel disease, with an
IFN-y inhibitor, for example an anti-hulFN-y antibody, comprising the following steps: (a) determining the
ievel(s) of expression at the RNA or protein level of one or more genes listed in Tables 1, 2, 4,5, and/or6ina
biotogical sample from the patient; (b} thereafter administering a pharmacodynamicaily effective dose of the IFN-
v inhibitor to the patient; (c) thereafter determining the level(s} of expression of the gene(s) of (a} in a second
biclogical sampie from the patient; and (d) if the level(s) of expression of the gene(s) in second biological sample
of (¢) is substantially the same as that in the biological sample of (a) or if the level of expression of the gens(s) in

second biological sample of {c) deviates from the ievel of expression in the biclogical sample of (a) in a direction
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that is consistent with an excess of IFN-y, then treatment with the IFN-y inhibitor can be discontinued. In another
example, described herein is a use of an IFN-y inhibitor, for example an anti-hulFN-y antibody, as a medicament
for treating a patient suffering from an IFN-y-mediated disease, wherein (a) the level(s) of expression at the RNA
or protein level of one or more genes listed in Tables 1, 2, 4, §, and/or 6 in a biological sample from the patient
can be determined; (b) thereafter a pharmacodynamically effective dose of the [FN-y inhibitor can be
administered fo the patient; {c) thereafter the level(s) of expression of the gene{s) of () in a second biological
sample from the patient can be determined; and (d) if the level(s} of expression of the gene(s} in second
biological sample of (c) is substantially the same as that in the biological sample of (a) or if the level of
expression of the gene(s) in second biological sample of {c) deviates from the level of expression in the biological
sample of (a) in a direction that is consistent with an excess of IFN-y, then the treatment with the |FN-y inhibitor
can be discontinued. The one or more genes listed in Tables 1, 2, 4, 5, and/or 6 of (a) can include at least about
2,3,4,56,7,89 10,12, 14, 16, 18, 20, 25, 30, 35, or 40 genes. Where the IFN-y inhibitor is an anti-hulFN-y
antibody, the pharmacodynamically effective dose can be from about 15, 30, or 60 mg to about 80, 100, 120,
150, 200, 250, or 300 mg, from about 20, 40, or 80 mg to about 90, 100, 120, 150, 18C, or 250 mg, or from about
60 mg fo about 180 or 220 mg. The patient can be suffering from systemic iupus erythematosus, lupus nephritis
and/or discoid lupus. The patient can be suffering from psoriasis or an inflammatory bowel! disease, including
Crohn's disease or ulcerative colitis. The genes whose level(s} of expression are determined in (a) and (c} can
be selected from the group consisting of: indoleamine 2,3-dioxygenase 1 {IDO1), ankyrin repeat domain 22
ANKRD22), chemokine {C-X-C motif) ligand 9 (CXCL9), family with sequence similarity 26, member F
FAMZ6F), purinergic receptor P2Y, G-protein coupled, 14 (P2RY14), guanylate binding binding protein 5

(
(
{GBPS), serpin peptidase inhibitor, clade G, member 1 (SERPING1), Fo fragment of igG, high affinity Ib, receptor
{CD84), guanylate binding protein 1, interferon-inducible, 67 kDa (GBP1), chemokine (C-X-C motif) igand 10
(CXCL10), ets variant 7 (ETV7), lymphatic vessel endothelial hyaluronan receptor 1 (LYVE1), serpin peptidase
inhibitor clade B (ovalbumin), member 2 (SERPINB2), matrix metaliopeptidase 19 (MMP19), radical S-adenosyl
methionine domain containing 2 (RSADZ), heparin sulfate (glucosamine) 3-O-sulfotransferase 1 (HS3ST1),
indoleamine 2,3-dioxygenase 2 (IDO2), programmed death ligand-1 (PD-L1) , basic leucine zipper transcription
factor, ATF-like 2 (BATF2), F¢ fragment of igG, high affinity b, receptor (FCGR1B or CD64), activating
transcription factor 3 (ATF3), pyruvate dehydrogenase kinase, isozyme 4 {nuclear gene encoding mitochondrial
protein; PDK4), andfor CD274. A gluococorticoid and/or mycophenolate mofetil, azathioprine, leflunomide,
methotrexate, or an anfi-malarial can be administered concurrently with the antibody.

Any of the methods or uses described above or below that utilize an anti-hulFN-y antibody can utilize an
anti-hulFN-y antibody which can have a heavy chain CDR1 comprising the amino acid sequence of SEQ ID
NO:34, a heavy chain CDR2 comprising the amine acid sequence of SEQ 1D NO:35, a heavy chain CDR3
comprising the amino acid sequence of SEQ ID NO:36 or SEQ ID NO:37, alight chain CDR1 comprising the
amino acid sequence of SEQ ID NO:38, SEQ ID NO:38, or SEQ 1D NO:40, a light chain CDR2 comprising the
amino acid sequence of SEQ 1D NG:41 or SEQ 1D NG:42, and a light chain COR3 comprising the amino acid
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sequence of SEQ ID NO:43 or SEQ ID NC:44. In specific examples, the heavy chain CDR3 can comprise the
amino acid sequence of SEQ 1D NO:36, the light chain CDR1 can comprise the amino acid sequence of SEQ 1D
NO:38, the light chain CDR2 can comprise the amino acid sequence of SEQ 1D NC:41, and the light chain CDR3
¢an comprise the amino acid sequence of SEQ 1D NO:43, The heavy chain variable region of the antibody can
comprise the amino acid sequence of SEQ ID NO:6, SEQ ID NO:10, SEQ ID NO:14, or SEQ 1D NC:30, and the
light chain variable region of the antibody can comprise the amino acid sequence of SEQ 1D NO:8, SEQ ID
NO:12, SEQ 1D NO:186, or SEQ ID NO:31. The heavy chain variable region can comprise the amino acid
sequence of SEQ 1D NO:6, and the light chain variable region comprises the amino acid sequence of SEQ ID
NO:8. The heavy chain variable region can comprise the amine acid sequence of SEQ iD NO:10, and the light
chain variable region can comprise the amino acid sequence of SEQ ID NO:12. The heavy chain variable region
can comprise the amino acid sequence of SEQ ID NO:14, and the light chain variable region can comprise the
amino acid sequence of SEQ ID NO:16. The heavy chain variable region can comprise the amino acid sequence
of SEQ 1D NO:30, and the light chain variable region can comprise the amino acid sequence of SEQ 1D NO:12.
The heavy chain variable region can comprise the amino acid sequence of SEQ 1D NO:14, and the light chain
variable region can comprise the amino acid sequence of SEQ 1D NO:31. The anti-hulFN-y antibody can be a
human, humanized, or chimeric antibody of the IgG, IgM, Igi, lgD, ar IgA isotype. The anti-hulFN-y antibody can
be an IgG1, 1gG2, 1gG3, or IgG4 antibody.

in another example, herein is described a method for treating a patient suffering from an [FN-y-
mediated disease comprising administering to the patient 2 dose of an anti-[FN-y antibody such that the
concentration of total IFN-y profein in the patient's serum is maintained at a plateau concentration for at least
about two weeks following administration of the antibody, wherein the antibody comprises the amino acid
sequences of SEQ ID NO:6 and SEQ D NO:8. The dose can comprise at least about 20, 40, 60, or 80
mitligrams and not more than 100, 200, 300, 400, or 500 miliigrams of an anti-iFN-y antibody. The plateau
concentration can be maintained for at least about 3, 4, 5, 6, or 8 weeks after the antibody is administered. The
plateau concentration of IFN-y protein in the patient's blood can be from about 100 pg/mL to about 2000 pg/mL
and/or at least about 200 or 300 pg/mL. The anti-IFN-y antibody can comprise a heavy chain CDR1 comprising
the amino acid sequence of SEQ ID NO:34, a heavy chain CDR2 comprising the amino acid sequence of SEQ
ID NO:35, a heavy chain CDR3 comprising the amino acid sequence of SEQ iD NO:36 or SEQ 1D NO:37, a light
chain CDR1 comprising the amino acid sequence of SEQ 1D NO:38, SEQ [D NO:39, or SEQ 1D NO:40, a iight
chain CDR2 comprising the amino acid sequence of SEQ 1D NO:41 or SEQ iD NO:42, and a light chain CDR3
comprising the amino acid sequence of SEQ 1D NO:43 or SEG ID NO:44. The anti-IFN-y antibody can comprise
the amino acid sequences of SEQ ID NOs: 6 and 8, SEQ ID NOs: 10 and 12, SEQ ID NOs: 14 and 16, SEQ D
NOs: 30 and 12, or SEQ ID NOs: 14 and 31. The dose of the anti-IFN-y antibody can be at least about 20, 40,
B0, 80, 100, 150, 180, 200, 220, or 250 mg and/or not more than 180, 20C, 220, 240, 260, 280, 300, 350, 400, 450, or 500

mg and can ba administered subcutanecusly or intravenously. The levef of [FN-y in the patient's serum can remain above
about 100, 200, 250, 300, or 350 picograms per milliliter for at least about 14, 18, 18, 20, 25, 30, 35, 4C, 45, or 50 days
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subsequent fo a single dose. The IFN-y-mediated disease can be psoriasis, SLE, lupus nephritis, discoid lupus,
or ar inflammatory bowel disease such as Crohn’s disease or ulcerative colitis. A gluococorticoid andfor
mycophenolate mofetil, azathioprine, leflunomide, methotrexate, or an anti-malarial can be administered
concurrently with the antibody.

Also herein is described a method for identifying a patient that can benefit from treatment with an [FN-
v inhibitor comprising the foliowing steps: obtaining a biological sample from the patient; determining the levels
of IFN-y protein in the biological sample; and comparing the levels of IFN-y protein in the biological sample from
the patient with the levels determined in a control biological sample; wherein if the levels of total IFN-y protein in
the biological sample from the patient are higher than those in the control biological sample, then the patient is
identified as a patient that may benefit from treatment with an IFN-y inhibitor, and wherein if the levels of IFN-
v protein in the biological sample from the patient are lower than or the same as those in the control biclogical
sample, then the patient is identified as a patient that may not benefit from freatment with an [FN-y inhibitor. The
levels of IFN-y protein determined can be the leveis of total IFN-y protein, meaning the total of free and bound
IFN-y protein . The IFN-v inhibitor can be an anti-IFN-y antibody. The anti-IFN-y antibody can comprise a heavy
chain CDR1 comprising the amino acid sequence of SEQ ID NO:34, a heavy chain CDR2 comprising the amino
acid sequence of SEQ ID NQO:35, a heavy chain CDR3 comprising the amino acid sequence of SEQ ID NO:36 or
SEQ ID NO:37, alight chain CDR1 comprising the amino acid sequence of SEQ ID NO:38, SEQ iD NO:39, or
SEQ ID NO:40, a light chain CDR2 comprising the amino acid sequence of SEQ ID NC:41 or SEQ [D NO:42,
and a light chain CDR3 comprising the amino acid sequence of SEQ 1D NO:43 or SEQ 1D NO:44, The anti-IFN-
y antibody can comprise the amino acid sequences of SEQ ID NO:§, SEQ ID NO:10, SEQ ID NO:#4, or SEQID
NO:30 and SEQ 1D NC:8, SEQ ID NO:12, SEQ iD NO:16, or SEQ 1D NO:31. A gluococorticoid and/or
mycophenolate mofetil, azathioprine, lefiunomide, methotrexate, or an anti-malarial can be administered
concurrently with the antibody.

in ancther example, herein is described a method for treating an |FN-y-mediated disease comprising
administering a dose of an {IFN-y inhibifor such that the concentration of total IFN-y protein in serum is
maintained at a plateau concentration for af least about two, three, four, five, six, seven, eight, nine, or ten weeks
after administration. The plateau concentration of total IFN-y protein in serum can be from about 200 to about
2000 picograms per milliliter (pg/mL). The plateau concentration of total IFN-y protein in serum can be at least
about 250, 300, or 350 pg/ml. and/or not more than 600, 800, 1000, or 1500 pg/mL. The IFN-y inhibitor can be a
protein that binds to IFN-y, for example, an anti-IFN-y antibody. The anti-IFN-y anfibody can comprise a heavy
chain CDR1 comprising the amino acid sequence of SEQ 1D NO:34, a heavy chain CDR2 comprising the amino
acid sequence of SEQ ID NO:35, a heavy chain CDR3 comprising the amino acid sequence of SEQ 1D NO:36 or
SEQ D NO:37, a light chain CDR1 comprising the amino acid sequence of SEQ 1D NO:38, SEQ ID NO:39, or
SEQ ID NO:40, a fight chain CDR2 comprising the amino acid sequence of SEQ 1D NO:41 or SEQ 1D NO:42,
and a light chain CDR3 comprising the amino acid sequence of SEQ ID NO:43 or SEQ ID NO:44. The anti-IFN-
v antibody can comprise the amino acid sequences of SEQ ID NO:6, SEQ ID NO:10, SEQ ID NO:14, or
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SEQ ID NO:30 and SEQ ID NO:8, SEQ 1D NO:12, SEQ [D NO:16, or SEQ 1D NO:31. Further doses of the IFN-
v inhibitor can be administered at a frequency that maintains a serum concentration of total IFN-y that is at ieast
half of the plateau concentration. A giuococoriicoid and/or mycophenolate mofetil, azathioprine, leflunomide,
methotrexate, or an anti-malarial can be administered concurrently with the antibody.

In still another example, herein is described a method of determining a suitable dose of an IFN-
v inhibitor for a patient comprising: determining the total IFN-y protein concenration in a biological sample from
the patient before dosing; administering the IFN-y inhibitor o the patient at a first dosage amount; and
determining the total IFN-y protein concentration in similar biotogical samples from the patient periodically after
dosing; wherein the first dosage amount is not suitable because it is too low if a plateau coricentration of total
IFN-v protein lasting at least two weeks is not achieved or wherein the first dosage amount is high enough if a
piateau concentration of total IFN-y protein lasting at least two weeks is achieved. [f the first dosage amount is
high enough, the patient can maintain a plateau concentration of IFN-v protein for af least about two, three, four,
five, six, seven, eight, nine, or 10 weeks after dosing. If this is the case, after the concentration of IFN-y protein
has fallen below the plaieau Jevel, a second, lower dosage amount of the IFN-y inhibitor can be administered and
total iFN-y protein concentrations in simifar biological samples from the patient can be determined periodically
after dosing at the second, lower dosage amount. If the first dosage amount is foo low, a second, higher dosage
amount of the |FN-y inhibitor can be subsequently administered and fotal IFN-y protein concentration in similar
biological samples from the patient can be determined periodically after dosing at the second, higher dosage
amount. The biological samples can be serum samples or peripheral blood samples. The IFN-y inhibitor can be
a protein that binds to IFN-y, for example an anti-IFN-y antibody, which can be an anti-huiFN-y antibody. Such
an anti-IFN-y antibody can comprise a heavy chain CDR1 comprising the aminc acid sequence of SEQ ID
NQ:34, a heavy chain CDR2 comprising the amino acid sequence of SEQ 1D NO:35, a heavy chain CDR3
comprising the amino acid sequence of SEQ 1D NC:36 or SEQ 1D NO:37, a light chain CDR1 comprising the
amino acid sequence of SEQ ID NO:38, SEQ ID NO:39, or SEQ ID NC:40, a light chain CDR2 comprising the
amino acid sequence of SEQ ID NO:41 or SEQ ID NO:42, and a light chain CDR3 comprising the amino acid
sequence of SEQ ID NO:43 or SEQ ID NO:44. Such an anti-IFN-y antibody can comprise the amino acid
sequences of SEQ 1D NO:6, SEQ 1D NO:10, SEQ 1D NO:14, or SEQ 1D NO:30 and S&Q [D NO:8, SEQ ID
NO:12, SEQ 1D NO:16, or SEQ ID NO:31. The anti-IFN-y antibody can be a human or humanized antibody. A
gluococorticoid and/or mycophenolate mofefil, azathioprine, leflunomide, methotrexate, or an anti-matariaf can be
administered concurrently with the antibody.

In another example, herein is described a method of freating a patient suffering from an [FN-y-mediated
disease, the method comprising: selecting a patient, wherein expression at the RNA or protein level of one or
more gene(s) listed in Table(s) 1, 2, 4, 5, and/or 6 in a biological sample taken from the patient before treating the

patient deviates from expression of that gene(s) in a control bivlogical sample in a direction consistent with excess IFN-

v pathway activation; and administering to the patient a monocional human anti-human interferon
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gamma (anti-huiFN-y) antibody at a dose of from about 20 milligrams to about 300 milligrams, wherein the
antibody is an IgG1 antibody and comprises the amino acid sequences of SEQ 1D NO:6 and SEQ ID NO:8. The
IFN-y-mediated disease can be selected from the group consisting of systemic lupus erythematosus (SLE),
discoid lupus, lupus nephritis, inflammatory bowel diseases including Crohn's disease and uicerative colifis,
psoriasis, alopecia areata, Sjogren’s syndrome, antiphospholipid syndrome, rheumateid arthritis, multiple
sclerosis, polymyositis, dermatomyositis, type | diabetes, sarcoidosis, macrophage activatior: syndrome (MAS},
and hemophagocytic iymphohistiocytosis (HLH). The expression of at least 2, 3,4, 5,6, 7, 8, 9, 10, or 50 genes
listed in Table(s) 1, 2, 4, 5, and/or 6 in the biological sample from the patient can deviate from the expression of
those genes in the control biological sample in a direction consistent with excess IFN-y pathway activation. The
biclogical sampte from the patient can exhibit elevated expression at the RNA or protein tevel as compared to
expression in the control biological sample of one or more of the following genes: indoleamine 2,3-dioxygenase
1 (IDO1}, ankyrin repeat domain 22 (ANKRD22), chemokine {C-X-C motif) ligand 8 (CXCLS), family with
sequence similarity 26, member F (FAMZ6F), purinergic receptor P2Y, G-protein coupled, 14 (P2RY14),
guanylate binding binding protein 5 (GBP5), serpin peptidase inhibitor, clade G, member 1 (SERPING1), Fc
fragment of IgG, high affinity Ib, receptor (CD84), guanylate binding protein 1, interferon-inducible, 67 kDa
{(GBP1}, chemokine {C-X-C motif) ligand 10 (CXCL10), ets variant 7 (ETV7), and/or programmed death ligand-1
(PD-L1). The dose can be from about 20 miliigrams to about 300 miffigrams, from about 80 milligrams to about
200, 250, or 300 milligrams, or fram about 20 milligrams to about 60, 70, or 80 milligrams. The antibody can
comprise the amino acid sequences of SEQ ID NC:17 and SEQ ID NO:18 and can be administered
subcutaneously or intravenously. A gluecocorticoid andfor mycophenolate mofetil, azathioprine, leflunomide,
methotrexate, or an anti-malarial can be administered concurrently with the antibody.

In another example, herein is described a method for treating a patient having an IFN-y-mediated
disease with a2 human anti-hulFN-y antibody comprising: (a) taking a biclogical sampie from the patient before
treatment, wherein level(s) of expression of cne or more genes listed in Table(s) 1, 2, 4, 5, and/or 6 at the RNA
or protein level in the biological sample is determined and wherein ievel(s) of expression of the same gene(s) in a
controf biological sample is known or determined; (b) comparing the levels of expression of the gene(s) in the
biclogicat sample from the patient and in the control biological sample; and (c) if the level(s) of expression of the
gene(s) in the biological sample from the patient deviate from the level(s) of expression of the gene(s) in the
control biological sample in a direction consistent with excess IFN-y pathway activation, administering to the
patient a therapeuticaily effective dose of the antibody at a dose of from about 30, 40, 50, 60, or 70 mg to about
80, 100, 120, 150, 180, 250, or 300 mg, wherein the antibody comprises the amino acid sequences of SEQ D
NO:6 and SEQ ID NO:8. The IFN-y-mediated disease can be selected from the group consisting of systemic
lupus erythematosus (SLE)}, discoid lupus, lupus nephriis, inflammatory bowel diseases including Crohn's
disease and uicerative colitis, psoriasis, alopecia areata, Sjogren’'s syndrome, antiphospholipid syndrome,

rheumatoid arthritis, multiple sclerosis, polymyositis, dermatomyosiis, type | diabetes, sarcoidosis, macrephage activation
syndrome (MAS), and hemophagocytic lymphohistiocytosis {HLH). The levels of expression of at ieast
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2.3,4,5,6,7,8,9,10, or 50 genes from Table 5 or 6 deviate from the levels of expression of the genes in the
control bioiogical sample in a direction consistent with excess IFN-y pathway activation. The biological sample
from the patient can exhibit elevated expression at the RNA or protein level as compared to expression in the
control biological sampie of one or more of the following genes: indoleamine 2,3-dioxygenase 1 (IDO1), ankyrin
repeat domain 22 (ANKRD22), chemokine (C-X-C motif) ligand 9 {CXCLS), family with sequence similarity 26,
member F (FAM26F), purinergic receptor P2Y, G-protein coupled, 14 (P2RY14)}, guanylate binding binding
protein 5 (GBP5), serpin peptidase inhibitor, clade G, member 1 {SERPING1), Fc fragment of igG, high affinity
Ib, receptor (CD64), guanylate binding protein 1, interferon-inducible, 67 kDa (GBP1), chemokine (C-X-C motif)
ligand 10 (CXCL10), ets variant 7 (ETV7), programmed death ligand-1 {PD-L1), basic leucine zipper transcription
factor, ATF-like 2 (BATF2), F¢ fragment of lgG, high affinity Ib, receptor (FCGR1B or CD64), activating
transcription factor 3 (ATF3), pyruvate dehydrogenase kinase, isozyme 4 (nuclear gene encoding mitochondrial
protein; PDK4), and/or CD274. The dose administered can be from about 5, 10, 20, or 30 mg to about 60, 70, or
80 mg or can be from about 80, 70, 80, 90, 100, or 120 mg to about150, 180, 200, or 250 mg. A gluococorticoid
and/or mycophenoiate mofetit, azathioprine, leflunomide, methotrexate, or an anti-malarial can be administered
concurrently with the antibody.

In a further example, herein is described a method for treating a patient suffering from an [FN-y-
mediated disease comprising: (a) taking a biologicat sample from the patient before administering a human anti-
hulFN-y antibody in step (b), wherein the level(s) of expression at the RNA or protein level in the biological
sample from the patient of one or more of the genes in Table(s} 1, 2, 4, 5, and/or 6 is determined; (b)
administering to the patient a pharmacodynamically effective dose of the human anti-hulFN-y antibody, wherein
the anfibody has a heavy chain CDR1 comprising the amino acid sequence of SEQ 1D NO:34, a heavy chain
CDR2 comprising the amino acid sequence of SEQ 1D NO:35, a heavy chain CDR3 comprising the amino acid
sequence of SEQ ID NO:36 or SEQ ID NO:37, a fight chain CDR1 comprising the amino acid sequence of SEQ
ID NO:38, SEQ ID NO:39, or SEQ ID NO:40, a light chain CDR2 comprising the amino acid sequence of SEQ 1D
NO:41 or SEQ ID NO:42, and a light chain CDR3 comprising the amino acid sequence of SEQ iD NO:43 or SEQ
D NO:44; (c) taking a second biological sample taken from the patient after administration of the antibody,
wherein the level(s) of expression of the gene(s) of step {(a) in the second biological sample are determined; and
(d) if the level(s} of expression of the gene(s) determined in step {c), as compared to the level(s) of expression
determined in step (a), is modulated in a direction consistent with inhibition of iIFN-y, then continuing treatment of
the patient with another pharmacodynamically effective dose of the antibody. The IFN-y-mediated disease can
be selected from the group consisting of systemic lupus erythematosus {SLE), discoid lupus, lupus nephritis,
inflammatory bowel diseases including Crohn's disease and ulcerative colitis, psoriasis, alopecia areata,
Sjogren’s syndrome, antiphospholipid syndrome, rheumatoid arthrifis, muttiple sclerosis, polymyositis, dermatomyesitis, type
 diabetes, sarcoidasis, macrophage activation syndrome (MAS), and hemophagooytic iymphohistiocytesis (HLH}. The

pharmacodynamically effective dose can be from about 5, 10, 20, 30, 40, 50, or 60 mg to about 60, 70, 80. 3, or 100 mg or
from about 60, 70, 80, 90,0r 100 mg tc about 120, 150, 180, 200, or 250 mg. The heavy chain
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CDR3 can comprise the amino acid sequence of SEQ ID NO:36, the light chain CDR1 comprises the amino acid
sequence of SEQ ID NO:38, the light chain CDR2 comprises the amino acid sequence of SEQ ID NO:41, and
the light chain CDR3 comprises the amino acid seguence of SEQ ID NO:43, The heavy chain variable region of
the antibody can comprise the amino acid sequence of SEQ 1D NO:6, SEQ 1D NO:10, SEQ ID NO:14, or SEQ 1D
NC:30, and the light chain variable region of the antibody can comprise the amino acid sequence of SEQ 1D
NOC:8, SEQ ID NO:12, SEQ ID NO:16, or SEQ ID NO:31, The antibody can comprise the amino acid sequences
of SEQID NQOs:6 and 8, 10 and 12, 14 and 16, 30 and 12, or 14 and 31. The level(s) of expression of one or
more of the foliowing genes at the protein or RNA level can be determined in steps (a) and {c): indoleamine 2,3-
dioxygenase 1 (IDO1}, ankyrin repeat domain 22 (ANKRD22), chemokine (C-X-C motif) ligand 9 (CXCL9), family
with sequence similarity 26, member F {FAM26F), purinergic receptor P2Y, G-protein coupled, 14 (P2RY14),
guanylate binding binding protein 5 (GBP5), serpin peptidase inhibitor, clade G, member 1 (SERPING1}, Fc
fragment of IgG, high affinity I, receptor (CD64), guanylate binding protein 1, interferon-inducible, 67 kDa
(GBP1), chemokine (C-X-C motif) ligand 10 {CXCL10), ets variant 7 (ETV7), programmed death ligand-1 (PD-
L1}, basic leucine zipper transcription factor, ATF-like 2 (BATF2), Fc fragment of IgG, high affinity Ib, receptor
(FCGR1E or CD64), activating transcription factor 3 (ATF3), pyruvate dehydrogenase kinase, isozyme 4 {nuclear
gene encoding mitochondrial protein; PDKA4), andfor CD274. A gluococoerticoid and/or mycophenotate mofetil,
azathioprine, leflunomide, methotrexate, or an anti-malarial can be administered concurrentfy with the antibody.

In still & further example, described is method for treating a patient suffering from an {FN-y-mediated
disease with a human anti-hulFN-y antibody comprising the following steps: (a} taking a biological sample from
the patient before administering a human anti-hulFN-y antibody in step (b), wherein the level{s} of expression at
the RNA or protein level of one or more genes listed in Table(s) 1, 2, 3, 5 and/or § in the biological sample are
determined; (b) administering to the patient the human anti-human IFN-y antibody, wherein the antibody has a
heavy chain CDR1 comprising the amino acid sequence of SEQ ID NO:34, a heavy chain CDR2 comprising the
amino acid sequence of SEQ 1D NO:35, a heavy chain CDR3 comprising the amino acid sequence of SEQ ID
NO:36 or SEQ ID NO:37, a light chain CDR1 comprising the amino acid sequence of SEQ 1D NO;38, SEQID
NQO:39, or SEQ ID NO:40, a light chain CDR2 comprising the amino acid sequence of SEQ ID NG:41 or SEQID
NQO:42, and a fight chain CDR3 comprising the amino acid sequence of SEQ 1D NO:43 or SEQ ID NO:44; (¢)
taking a second biological sample taken from the patient taken after administration of the antibody, wherein the
fevel(s) of expression of the gene(s) of (a) are determined in the second biclogical sample; and {d) if the level(s)
of expression of the gene(s} in second biological sample of (¢c): {i) is modutated in a direction consistent with
inhibition of IFN-y as compared to the level(s} of expression in the biological sampie determined in (g}, then
continuing treatment of the patient with another pharmacodynamically effective dose of the antibody; or (i) is
substantially the same as that in the biclogical sample of {a) or deviates from the level of expressian in the biclogical sample
of (a) in a direction that is consistent with an excess of [FN-y, then treatment with the anfi-human IFN-y antibody is

discontinued. The anti-human IFN-y aniibody can be a human or humanized IgG1 antibody. The dose of the antibody
adminisiered in {b} can be from about 20, 30, 40, 6C, 80, or 100 mg to about
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120, 150, 180, 200, 250, or 300 mg or from about 10, 20, or 30 mg to about 80 mg. The dose can be about 30,
40,50, 60,70, 80, 100, 120, 150, or 180 mg. The IFN-y-mediated disease can be selected from the group
consisting of systemic lupus erythematosus (SLE), discoid lupus, lupus nephritis, inflammatory bowe! diseases
inciuding Crohn's disease and ulcerative colitis, psoriasis, alopecia areata, Sjogren's syndrome, antiphospholipid
syndrome, rheumatoid arthritis, multiple sclerosis, polymyositis, dermatomyositis, type 1 diabetes, sarcoidosis,
macrophage activation syndrome (MAS), and hemophagocytic iymphohistiocytosis (HLH}. A gluococorticoid
and/or mycophenolate mofetil, azathioprine, leflunomide, methotrexate, or an anti-malarial can be administered
concurrently with the antibody.

In still a further example, herein is described a method for treating a patient suffering from SLE, lupus
nephritis, discoid lupus, psoriasis, or an inflammatory bowe! disease comprising administering to the patient a
dose of at least about 15, 20, 30, 40, 50, 60, or 100 milligrams and not more than about 80, 90, 100, 120, 150,
180, 200, 250, or 300 milligrams of an anti-human 1FN-y antibody, wherein the anti-human IFN-y antibody
comprises a heavy chain CDR1 comprising the amina acid sequence of SEQ 1D NO:34, a heavy chain CDR2
comprising the amino acid sequence of SEQ ID NO:35, a heavy chain CDR3 comprising the amino acid
sequence of SEQ 1D NO:36 or SEQ ID NO:37, a light chain CDR1 comprising the amino acid sequence of SEQ
iD NO:38, SEQ 1D NO:39, or SEQ D NO:40, a light chain CDR2 comprising the amino acid sequence of SEQ ID
NO:41 or SEQ 1D NO:42, and a light chain CDR3 comprising the amino acid sequence of SEQ ID NO:43 or SEQ
ID NO:44. The anti-IFN-y antibody can comprise the heavy and light chain variable region amino acid
sequences of SEQ ID NOs: 6 and 8, SEQID NOs: 10 and 12, SEQ ID NOs: 14 and 16, SEQ 1D NOs: 30 and 12,
or SEQ ID NOs: 14 and 31. Levels of expression of at least 5 genes listed in Table(s) 1,2, 4, 5, and/or6in a
biological sample taken from the patient after administration of the antibody can deviate from levels of these
genes in a simiiar biclogical sampte taken from the patient taken at baselfine in & direction consistent with
inhibition of IFN-y. The dose of the anti-IFN-y antibody can be from about 5, 10, 20, 30, or 40 milligrams fo about
60, 70, 80, 90, or 100 milligrams or from about 60, 70, 80, 90, 100, or 120 milligrams to about 125, 150, 180,
200, or 250 milligrams. The dose can be administered subcutaneously or intravenously. The level of total IFN-
v protein in the patient's serum can remain above about 200 pg/imL for at least about 2 weeks subsequent to a
single dose. A gluococorticoid, optionally prednisone, and/or mycophenolate mofetil, azathioprine, lefiunomide,
methotrexate, or an anti-maiarial can be administered concurrently with the antibody.

In another example, herein is described a method for identifying SLE, psoriasis, or inflammatory bowel
disease patients that can benefit from treatment with a human anti-human IFN-y antibody and treating such
patients comprising the following steps: (a) obtaining a biological sample from the patient before administration
of the antibody, wherein the level of total IFN-v protein in the biological sample is determined; (b) administering
to the patient a dose of the antibody; (¢} obtaining a second biological sample from the patient after administration
of the antibody, wherein the level of total IFN-y protein in the second biological sampie is determined; and (d} if the level of

total IFN-y protein determined in (c) is higher than the level determined in {a), then continuing treatment with the antibody;

wherein the antibody is an igG1 antibody and comprises the amino
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acid sequences of SEQ ID NO:6, SEQ iD NO:10, SEQ 1D NO:14, or SEQ ID NO:30 and SEQ D NC:8, SEQ D
NO:12, SEQ 1D NO:186, or SEQ ID NO:31. The antibody can comprise the amino acid sequences of SEQ D
NO:6 and SEQ D NO:8.

In another example, described herein is a methed for treating an IFN-y-mediated disease comprising
administering to a patient in need thereof a dose of a human anti-human IFN-y antibody comprising the amino
acid sequences of SEQ 1D NO:6 and SEQ 1D NO:8 such that the concentration of total [FN-y protein in the
patient's serum is maintained at a plateau concentration for at least about two, three, four, five, or six weeks
following administration. The plateau concentration of total IFN-y protein in serum can be from about 100, 200,
or 300 pg/mk to about 2000 pg/mL.

BRIEF DESCRIPTION OF THE FIGURES
Figure 1: Volcano plot of expression of an array of genes post- vs. pre-IFN-y stimulation of whole blood from
healthy volunteers. The average fold change in RNA expression for each gene is plotted with the associated p-
value from an analysis of variance (ANOVA}. The circled points have been designated as the top 20 [FN-y
regulated genes, which are those with the largest absolute fold change and that have a p-value less than 0.001..
Figure 2: Analysis of serum protein levels. Top: Boxplot of interleukin-18 {IL-18), chemokine {C-X-C motif}
ligand 10 {CXCL10; also known as interferon gamma inducible protein 10 (IP10)), and chemokine (C-C motif}
ligand 2 {CCL.2; also known as MCP-1) protein levels in healthy volunteers (HV), SLE, and lupus nephritis {LN)
subjects. The y-axis is log-scaled. The horizontal fines are the group medians and the boxes represent the 25%
and 75" percentiles. The whiskers represent the most extreme data point within 1.5 times the inter-guartile range
away from the boxes. The black crosses are poinis outside the whiskers. The numbers above each boxplot,
e.g., “n=155," refer fo the number of samples from individual subjects that the boxplot represents.
Figure 3: IFN-related gene expression in SLE patients freated with AMG 811 compared to patients treated with
a piacebo. Left: Voicano piot of RNA expression of an array of genes in biological samples from treated
subjects at day 15 {described in Example 3) versus samples from untreated/placebo treated subjects. The
average fold difference in RNA expression for each gene is plotted with the associated p-value. The top 20 IFN-
v signature genes (see Figure 1) are circled. Right: Relationship between AMG 811 serum concentration and
guanylate binding protein 1 (GBP1) transcript expression in SLE patients. Samples were taken on Day -1 (pre-
dosing;) and Day 15 (M) in the clinical trial described in Example 3. The x axis indicates the serum
concentration of AMG 811, and the y axis indicates the fold difference in guanylate binding protein 1 (GBP1)
RNA expression from that seen in a control group of healthy people.
Figure 4: Dose dependent decrease in CXCL10 protein level in response to AMG 811 administration. Symbois
are average change from baseline in CXCL10 levels for each dose group by study day of the study described in
Example 3. The error bars refiect the 95% confidence interval around the mean. Time points are indicated as
follows: ® _day 15 (Dy15) of the study; ® , day 56 {Dy56) of the study; and <, end of study (EOS).
Figure 5: Mean AMG 811 serum concentration-time profites foliowing a single subcutaneous or intravenous
dose of AMG 811 in systemic lupus erythematosus patients. The x axis indicates the time post-injection, and
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the y axis indieates the serum concantration of AMG 811 in nanograms per milliiiter (ng/mi). The doses
represantad by the various symbals and the number of patienis dosed (n) are indicaled in the legend in the
figura,

Figures 64 and 68 Median (6A) and mean (68} serum tolal fFN-y protein concentration-time profiles following
a single subcutaneous or intravenous dose of AMG 811 In systernic fupus erythematosus patients. The x axis
indicates time p@swnjectiam and the v axis indicales the median or mean serum soncentration ol IFN=y. The
doses represented by the varicug symbaols and the number of patients desed (n} are indicated in the legend in
the figure.

Figuve 7! Average post-dose AMG 811 score in lupus nephrills patients. An "AMG 811 score” was determined
as explained in Example 4 for lupus nephrifis patients. Diamonds indicate the average score for each dose whil
vertical lines indicate the 98% confidence interval.

Figure 81 Dose dependent decreass in CXCL0 prolein level In response fo multinle dozes of AMG 811 1n
general SLE patients, Symbols {circles, squares, tlangles, elo.) indicate the averags fold change from baseling

of

valuss in CXCL10 levels, and the vertical iines reprasent the 5% confidence interval, The data are from the
study described In Example 4. Each group of seven vertical lines represants dafa from patient samples taken at,
from lefi fo right, day 8 (138), 16 (D16}, 28 (D29), 57 (DET), 86 ([;86)1 30113, and end of study (FOS), as
indicated. The dose of AMG 811 administered is Indicaled below. A dose of zero Indicales that those patierts
received a placeho,

Figure % Dose dependent decrease in CXCLA0 (1P-10 ) proteln level in response to multiple doses of AMG 811
in lupus nephsdtis patients. Symbols (circles, squares, trangies, ale.) Indicate the average Told change from
baseline values in CXCL10 levels, and the vertical fines .r'epreseni the 95% confidence interval. Each groug of
sevan vertical lings represents data from patient samples taken at, from left to rignt, day & (38), 16 (T16), 29
([129), 57 (D57}, 86 (D86), 113 (D113), and end of study (EOS) of the study described in Example 4, with tha
doss of AMG 811 administered Indicated nelow. A dose of zero indicates that these patients recelvad a placebo.
Figure 10: Relationship between AMG 811 lavels and changes In P10 (CXCL10) expression n SLE and lupus
ﬂephrités patients. This graph shows the AMG 811 concentration (x axis) in paripheral blood of patients plotied
against the fold change in 1P-10 concentration from baseling for lupus and lupus nephrtis patients involved in the
trial dascribed in Examp[e 4 at a variety of time poinis in the irial, as indicated.

Figurs 11 Relationship between AMG 811 serum coneentration and GBP1 transcript exprassion in fupis
nephilis paltients, Blood samples were laken Trom lupus naphriis patients at baseling and on day 15 in the
muifi-dose chnical irial described in Example 4. The x axis indicates the serum concentration of AMG 811, and
the y axis indicatas the fold differende in guanylale binding profein 1 (GBP1) RNA expression from that seen in 2
control group of healthy pecple,

Flgure 12: Blinded data showing the amount of protein detected in 24-hour wiine samples from lupus nephritis
patients treated with multisle doses of AMG 811 or placebo. This graph show the levels of protein in twenty four
hour urine samples from lupus nephritis patients from cohorls 4 (left panel) and 5 (right panel} of the clinical trial
descrined In Example 4, Cohort 4 cortained eight patients, two of which received placebo and six of which
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recelved 3 doses of 20 mg of AMG 811, Cohort & contalned 12 patients, three of which received placebo and
nine of which recelved three doses of B0 mg of AMG 811

Figure 13: Blinded spof urine protain/creatinine ratio (UPCR) in lupus nephritis patients. Biinded datz showirg
the UPCR of patients in cohorts 4 {left panel) and 5 (right panedl) at various time poinis during the dlinical trial
described in Exarnple 4, Cohort 4 contained eight patients, twa of which recelved placeho and six of which
received ihres doses of 20 mg of AMG 811, Cohort & contained 12 patients, three of which received placsbo
and nine of which received three doses of 60 mg of AMG 811,
Figure 14: Blinded data showing PASE scores of psoriasis patlents treated with AMG 811 or placebo. This
granh shows the PASI scores {y axis) of individual psoriasis patients treated with AMG 811 or plagebo at various
time points during the trial described in Example 6, &5 indicated along the x axis. The bassline measurament (B)
was faken one fo three days prior fo the single dose of AMG 811 administered on day 1 of the study.

DETAILED DESCRIPTION
Provided hereln are methods of freatment using FiN-v inhibitors, mathods for identifying patients likely

to benefit from such treatment, and methods for determining suitable dozages. The methods utilize technigues
for determining leveis of profeins andfor RNA franseripis in a biological sample. Using such technigues,
averapping sets of transaripts, the expression of which is modulated by IFN-y ex vive and by AMG 811 in viva,
have been cefined. Similarly, it has been found that a particular set of transcripts and 2t least one serum profein

s downregulated by an 1FN-y inhibitor In human natients i vivo, thus making it possible fo determine dosages at

which these effecis zre observable and to delermine which transcripts in tlood cells are regulated by IFN-y in

vivo, Dosages defermined by such methads can be Usad to treat patiants, Shnilarly, assay of thege sels of
transcripts can be used io predict which patients are likely o respond 0 realment, i.e., those that overexpress
ganas whese exprassion can be downregulaled by the IFN-y inhibitor andfor those that are up- or down-
regulated by activation of the IFN-y pathway. Similarly, these techniques san be used 1o delerming whether a
particular dosage of an IFN-v inhibitor is having a biclogical effect, especially in patients suffering from an
episodic dizesss in which changes in symploms may not be readily apparent.  Further, if an [FN-y inhibitor is not
having a biclogical effect as measured Dy expression of such biomarkers, treatment with the [FiN-y inhibitor can
be discantinued and, optinnally, a new treatment can be initiated. Adternafivaly, if an IFN-y inhibltor s having a
biclogical effact as measured by biomarker expression, treatment with the [FN-y inhibitor can be continued.
Definitions

An "antibody,” as meant herein, can be a full length antibody containing two full langth heavy chains
{oontaining a heavy chain variable ragion (Vi), a fisst constant domain (Ca), a second constant domain {Cx2)
and a third constant domain (Cr3)) and two full length light chains {containing a tight chaln variable ragion (V)
and a light chain constant ragion {C.);. Allernatively, an anthody can contain only a single Vi region or ¥V,
reglon, such as the single variable domain antihodles described in, e.g., U.S. Patent 7,563, 443, The portions of

4

this reference describing such antibodies are incorporated herein by reference. An antibody can alsohe a

fragment of a full length antibody that binds to the target antigen, which may also cantain oiher sequences, For
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axample, an antibody can be an a single chaln antibody that comprises Vy and Vi regions joined by 2 pentide
finker (L., an scFv), a Fab Tragment, which may or may notindlude the hinge region, an scFy-Fe, among many
other possible formats. The term “antibody” comprises any protein that includes at least one Viuor Vi region.

“Baseling,” as meant herein, is a imapoint before dosing begins in a dlinical trial that can typicalty be
1ip to 2bout a month belora dosing with & test drug or placebo begins.

A "biological sample,” as meant herein, 13 a sample of a liguid, such as blood or cerebmspinal fuid, or
a solid piece of tissue, sush as a skin blopsy or an excised tumor, taken from a patient. Two biciogical samples
are sald to be “similar” I they are taken from similar tisaue. For example, two whele bloed samples from
different patients are simitar, as meant herein. Further, two skin biopsias taken from lesions from different
patients are also similar as meant harein,

Adrug or treatment is “concurrently” administered with another drug or treatment, as meant herein, if
it iz administered in the same generat time rame as the ofner drug, oplionally, on an ongoing basis, For
example, ¥ a patient s taking Drug A once s week on an ongoing basis and Drug B once every six months on an
ongoing basis, Urugs A and B are concurrenily administered whether or not they are aver administered on the
same day. Similady, I Drug A ls taksn once per waek on an ongoing basis and Drug B is administered anly once
orafew dmes on a dally hasis, Drugs A and B are concurrently adiministered as meant herain, Simitarly, if both
Drugs A and B are adminisisred for short periods of time either once or muitiple imes within a one monih period,
they are administorad concUrrertly as meant hereln as jong as both drugs are administered within the same
manth.

Afgontrgl groun,” as maant herein, is a group of healthy people to which a patient having a particular
tisease Is compared in some way. For example, expression of cerlaln genes at the protein or RNA level in a

biologicai sample from a patient can be compared to expression of those genes in one or more similar biological
sampias from peopie in & conlrol group. In some situations, normal rangas for levels of expression for particular
genes tan be established by analysis of biclogical samples from members of a control growp, nsuch a
situation, exprassion levels in a given samgle from a patient having a disease can be comparad W thase
established normal ranges o delermine whether expression in the sample Trom the patient is normal or above or
below narmal.

A "sontrol biological sampte,” a3 meant harein, is (a) 2 group of biological samples from a “cantrol
group” that is compared to a similar biclogical sample from a patient or (b} a biological sample from non-diseased
tissue from a patient that is compared fo a biological sample from diseased tissue from the same patient.  For
example, a skin Diopsy from non-lesional Hssue from a discoid lupus patient can be & “control binlogical sample”
for a skin biopsy from lesional tissue from the same discold fupus patient. Alteratively. a group of skin biopsies
from a healthy “control group™ can be a “control biclogical sample” to which a skin biopsy from a discoid fupus
patient can be compared. Alternativaiy, a group of blood samples from healthy psople can be a "control
biclogical sample” to which to compare a blood sampls from an SLE patient,

Netermining the leve! of expression,” as meant herein, refers to determining the amount of

expression of a gene in a biological sample at elther the protein or RNA levsl. Suchlavels can be defermined In
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bioiogical samples from patients suffering from an IFN-y-madiated dissase and in control biological samples from
healthy pecpie or from non-diseased tissus from the patient (for example in a skin sample not having psoriatic
plagues in a psoriasis patient). The compatison between a patient’s biolegical sample from diseased tissue (or
blood in a systemic disease) and a control biolonical sample can provide information as to whether the
Blomarkers in question are expressed al normat, elevated, orlowered levels. To assay for protein levels in liquid
samples, enzymedinked immunosorbant assay (ELISA) can be used. See, ¢.g., Berzofsky et al, Antigen-
Antibody Inferactions and Monodlanal Antibodias, Chapler 12 In FUNDAMENTAL IMMUNCLOGY, THIRD EDITION,
Paul, ed., Raven Press, New York, 1993, pp. 421480, i pp. 438-440. Many such assays ae comimercially
avallable. For sofid bislogical samples, such as, for example, skin samples, imrmunohistochamistry or
immurcftuorescence can be used to determine whether and where a particular protein is expressed. Such
techiiques ars well known in the art. Ses, e.g., Anfigen Retfrieval Techniques: Immunohistochemistiy and
Molecular Morphology, Shi et al., eds. £afon Publishing, Natick, Massachusetts, 2000, The portions of his
reference that describe technlques of imvnunohistochemistry and immunofiuorescence are incorporated herein
by referenca. To assay for RNA levels, real time guantitative PR {for example using a Tagman® kit avallable
from Invitrogen (Cardshad, Calfiomia)) ar microarrays (such as described, for example, in Chen et al. {1988),
Genomics 51: 313-324) are generally usad,

An “IFHy Inkibiter,” as meant harein, 15 a molectle, which can be a proleln or 2 small molacule, that
can inhibit the activity of IFM-y as assavad by the ABAS bicassay, which can be performed as follows.

Ong of the established properties of IFN-v 15 its anti-profiferative effect on a veriety of cell populations.
See e.g. Auna and Pogue (1889), . Clin. nvest, 84: 863-875. The human lung call line AS4S has heen usad
frequently in publications describing the bioactivity of IFN-v, See e.g. Aune and Pogue, supra; Hill af ai, (1303,
immunology 79: 236-240. In general, the activity of an inhibitor is tested at a concentration of a s{'i:‘nuia.iéng
substance, in this case IFN-y, that falls within a part of the dose-response curve whers a small change in dose
will result in a change in response. One of skillin the art will realize that i an excessive dose of the stimuiating
substance s used, a very large dose of an inhibitor may be reguired fo observe a change in response.
Comraonly used concentrations for a stimuiating substance are ECy and FCw (the concentrations at which 80%
or 90%, respectively, of the maximum response is achieved).

An iFN-y dose-response clive can be generated o delermine the ECe for the lung enithelial carcinema
celt ting AB48. in subseqlent experiments, different concentrations of an [FN-y-inhibitor can be mixed with 3
fixad gose of M-y, and the ability of the IFN--inhibitor to inhibit the biclogical activity of the anti-prolferative
eflact of IFN-y can be determined. The assay can he performed for & days, and prafiferation can be measured
by determining fluorescence generated by the reduction of ALAMARBLUE™ {AccubMed Infemational, Ins.,
Chicago, I}, a dve used fo indicale cell growth, by metabolically active, i.e,, profiferating, cells. See e.q., de
Frigs and Misuhashi, 1988, J. Clin. Lab. Analysis 5(2): 85-85; Ahmed et al., 1904, J. Immunol. Methods 170{2):
21124,
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An "iFHepmadiated disease,” a5 meant herein, is a disease in which evidence from an fn vifro or a
non-human modet system or from human patients indicates IFN-y is likely to play a role in driving the course of
the disease. Diseases that are included among "IFN-y—mediatad diseases” include, for example, diseases in
which patlent samples display elevated levels of a tvpe [ or HIFN or a fype lvelated “IFN signature” pattern of
gene expression. See, e.g., Baechler et al. (2003), Proc. Nall. Acad. Scl. 100(5): 2610-2615; Bennett et al.
(2003), J Exp. Med, 197(6) 711-723. The portions of these references thal describe the IFN signature patlem
of gene expression are incorporated hereln by reference. IFN-y—mediated dissases include, for example, SLE,
dlsgoid !upua fupus nephritis, alopecia areata, Graves'disease, Sjogren’s syndroma, antiphospholipld syndrome
rheumalaid arthritis, juvenile idiopathic arthrifis, psoriasis, psoriatic arthrifs, dermatomyositis, polimynsits,
bacterial septicemia, antigen/aniibody complex dissases (Arthus-like syndromes), anaphylactc shock, multiple
sclerosis (MS), type | diabeles, thyrolditis, graft versus host disease, transplant rejection, atharosderosis
imrmline-mediated hepatic lesions, autoimmune hepatitls, infliammatory bowel diseases such as Croh's discase
and ulserative colilis, giant cell afeditis, uvellis, macrophage adlivation syndrome (MAS), hemopheagocyfic
lymphohistiocytosis (HLH), macrophage activation syndrome (MAS), sarcoldasis, and sclercdamma.

The term “interfaron signature” refers fo the characteristic pattern of over- and under-expression of
genes observed in response o type 1 inferferons. Sae, e.g., Bennett etal. (2003), J. Exp. Med. 197(8). 711-
723, Haechier et al. {(2003), Proc. Nall. Acad. 8ai 10051 26102515, the relevant portions of which are
incerporated hereln by reference.

The exprassion of 2 parficular gens in a biolegical sample from a patient is said to “deviate” from the
expression of that gens In a control biological sample or in a hickogica!l sample from the patient tzken ata
different time “in a direction sonsistent with axcess IFRw™ or “in & divection consistent with axcess FN-
y pathweay activation” when 1t is Tound to be up- or down-modulated at the RNA or pratein level in the same
direction as noted in Table 1 below for blood samples stimulated with IFN-y. Table 1 lists the group of genes that
are up- of dovwn-regulated in human whole blood from healthy volunteers in response to stimulation with IR~y sy
vivo. Thus, for a gene lo “deviate” from the expression of that gene in a control biological sample orina
biological sample rom the patient tzken at a different time “in a direction consistent with excess FM-", it must
be listed in Table 1

Simitarly, the exprassion of & gene can be *modulatad n a diraction consistent with inhibition of
N or “modidated in a direclion consistent with [Py pathway inhibition.”  This means that the
expression of the gene 8 decreased if the expression of that gene is up-regudated in response fo ex vivo
stimulation with #N-v as noted In Table 1, and that the exaression ts increased if the expression of that gene iz
down-regulatad In responss to ex vivo stimulation with IFN-v as noted in Table 1,

A fmonocional antibody,” as meant harein, Is an antibody that specifically binds to an antigen at an
gpiope, wheralh a preparation of the anfibody contalng substantially only antibodies having the same amine acid

fibodiss that include one or mere alteration of cerfain

seguence, although there may be ceriain low levels

amino acids or internal, amino-terminal, or carboxylesminal cleavageas of the amino acid chain. Such minor
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alferations may occur during the production of the antibodies or during storage. In contrast, 2 preparation of a
“‘polyclonal” antibody contains antihodies having many different amino acid sequences that bind to different
apifopes on the same anligen. The term "monoclonal antibedy” ncludes, withaut limitation, the following kinds of
molecutes: fetrameric antibodies comprising two heavy and fwo light chains such as an lgG, lgA, gD, igM, or
5 lgE antibody; single chain antibedies (scFv's) containing a Vi and a Ve region joined by a peptide Hnker; variable
domain antihedies as described in, for example, U.S, Patent 7,563,443, the relevant portiens of which are
incomorated herein by reference, that comprise one or mere single variable domains, sach of which can, by
iisell, bind specifically to antigen; Fab, Fab’, or Fablab’), Tragments; humeanized or chimeric antibodies: various
kinds of monovalent antibodies, including those dascribed in U.S. Patent Application Publication 2007/0105189,
16 the relevant portions of which are incorporated by reference hereln;, and bispesific antibodlss, including those
with muiationally altered constant ragions such as those described in, a.g., U.S. Patent Application Publication
Z010/M285374 or 115, Patent Application Publication 2007/0014794; and scFv-Fo molecules.
A “pharmacodynamically effactive dose,” as meant herein, is & dose of an [FN-y Inhibifor that can

modulale the expression of a gene “in a direction consistent with inhibition of IFN-v,” as defined herein. Genes

15 regulated by Ny ex vivo are lisied in Table 1.
Aplateay soncentration,” as meant hersin, is a concantiation of total IFN-v that is chserved in a
biclogical samgle, such as peripheral bioad or serum, faken from a patient after dosing with an #N-v inhibitar,
The piateau concentration is higher than the concentration of total IFN-y protein in a similar biclogical sample
taken from the same pailent al baseline, and once itis attained, itis “substantally maintained” for al least about
200 Z,34,5,6,7, 8,9, or 10 weeks. A concentration s considerad to be substantially maintained it varies by no
morg than £50% of its total value.
A “therapeutically efactive dose,” as meant herein, is a dose that is effective {o decreass one or
more observabie symptoms of a dissase or 10 delay onset or mitigate the symptoms of & more serious condition

that often follows after the condition that 2 patient Is currently experiencing. A therapeutivally effective dose may,

[
82

but need not necessarily, completaly eliminate ali symotoms of the disease. For example, in lupus nephiitis, 2
lowering of the degree of proteinuria and lowering or stabiiizaﬁ%on of serum concentration of creatinine would
indicate an imgrovament in kidney function and, thus, an improvement in a symptom of the disease, Hence, a
dose of an IFN-y inhibitor that could cause z decrease in proteinuria and lower or stabilize serum crealining
concentration would be both a therapeutically effective doss and a phamacadynamically effiective dose,
30 Interferons, Fi-wiediated Diseases, and Blomarkers
Interierons were first recognized for their ahility to impede viral infections and are now known fo also
play impartant reles in madialing host defense againstinfection by bactera and other pathogens, a5 well as in
Integrating eary, innate immune responses and later adaptive immune responses. Decker et al. {2002), J. Ciin,
lavest, 108(70) 1271-1277, There are atleast two types of human and murine inferferons: the type |
35 interferons, including primarily a number of IFNa subtypes and IFNB, plus IFNuw, IFNg, IFNS, IFNT, and IFNk; and

type linterferon, a olass of one member, that s, iFN-v. Sozzani et al. (2010}, Autoimmunity 43(3% 188-203.
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Type | interietons are produced by most cell types under appropriate conditions and are known to play a role in
resisiing viral infection, whereas IFN-y is produced by limited cell types, such as NK cells and activated Thi
cells, and is known o strengthen Immune responses fo unicellular micreorganisms, intracellular pathogens, and
viruges. In humans, type Fand type i Interferons bind to distingt recentors, which are, respactively, the interferon
alpha/beta receptor (IFNAR, contalning [FNART and (FNARZ chains) and the interfaron gamma receptor
(IFNGR, confaining IFNGR1 and IFNGRZ chalns). Both of these receptors ars associsted with Janus kinases
which, alorg with ofther intracellular proteins, mediate the transsriptional activation of genes having interferon-
stimulated response elemeanis ((FNAR only) and genes having [FN-y-activated site elements (hoth IFNAR and
IFNGR). Dacker st al. (2002), J. Clin. Invest, 108(10): 12711277, Trinchisri (2010), J. Exp. Med. 207101
2053-2083. Thus, although the seis of genes activated by type T and H inlerferons differ, there is considerable
averlap In the two sets. Ses, a.g., Baechler etal, (2003), Proc. Nath. Acad. Scl 100(5): 2810-2615; van
Baarsen ef al. (2008}, Geres and tmmunity 7. 522-531. Some differences may be related o different
magiiludes of response of a particular gene o a given dosa of type | or #interferon. Kariuki 2t o, (2009), J
Immunol. 1827 34-38

The relationship between he biclogicat aciivities of type [ and 1l inferferons s complex and interfwingd
and dependant an the expression of other genes. Thus, aifferent cell types can have differing responses to tha
IFNs. IFN-v is a more potent activater of phagoevtic cell and antigen-presenting celf function than type |
inferferans. Trinehier (20103, J. Bxp. Med. 207(10), 2053-2063. Both type { and il interferons can be produced
inthe codrse of an mmune response. In some sitvallons, type Haterferons can inhibit production of IFN-y, and
in other situations, Tor example, in the absence of STATY, type | interferons can increase Ny production.
Mguyen et al. [2000), Mature kmmunol, 101 70-78; Brinkman ef al. (1993}, J. Exp. Med. 178; 1655-1663;
Trinchior £2010), J. £xp. Med. 207(10): 2053-2063. Further, low levels of type | IFN produced during stimutation
of dendritic cells are easential for praduction of IL-12 hetercdimer, which induses production of IFN-v. Howaver,
in the presence of high levels of typs HIFN, production of 1L-12 pd s suppressad, thus limiting the production of
H-12 heterodimer. Thus, the relationship between type | and Il interfarens ig airaady known o be complex and
may be aven more complex i1 vivo than is clrrently understond.

Anumber of diseases have heen associated with changes in gene sxpression patterns that are thought
to reflect elevated activily of IFMs. Some investigaicrs refer fo such a gene expression pattern as an “interferon
signature,” which includes somewhat different groups of genes depending on exactly how the signature is
definad. See, o.g., Baehler et al, (2003), Proc. Mall. Acad, Scl. 100(b) 2610-2615; Bennett et al. (2003), J. Exp.
Mad. 197(8): 711-723. Since IFN-- and type | IFN-aclivated genes are overlapping sate, an elevated interfercn
signailire score could implicate elevated activity of IFN-y andfor a type | FN. In a numbar of autpimmuna andfor
inflammalory diseases, many of which characierized by extremely helerogenecus and spisodic symploms, it has
hieen found that a substantial proportion of patlents or pevsons at increased risk of disease have a gene
axprassion pattern reflecting elevated IFN aclivity and/or have elevated levels of an IFN or 8 protein whose

- 7

expression is known fo be induced by type PN, Thess diseases include, for example, SLE {(Bauer et al. {Z008),
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PLod Med. 2(12) 2274-7284; Armafianzas et al. 2009}, IEEE Transactions on inform. Tech, Ia Blomed. 13(3):
341-350), syslemic sclercsis (Sozzani et al. (2010), Autoimmunity 43(3) 186-203), alopecia areata {Ghoraisi ef
al, (20190), Br. J. Dermatol. 163: 57-62), Graves’ disease (Ruiz-Ricl et al. (2011), J. Autoimmunity 36, 188-200),
Siegren's syndrome {Sozzani et al. {2010}, Autoimmunity 43(3); 156-203; Emamian et al. (2009), Genes
Immun. 10: 285-286), antiphosphelipid syndrome (Armafianzas et al. (2008}, IEEE Transactions on Inform,
Tech, in Blomed, 13(3); 341-350), inflarnmatory bowel diseases including Crohn’s disease and ulcerative colitis
{see, e.g., U.5. Patent 6, 558,661), rheumaloid arthriis (Dawklowicz el al {2041}, Ann. Bheum. Dis. 70; 117-
121, peoriasis (Plefrzak et al. (2008), Clin, Chim. Acta 394 7-21), multiple sclerosis (van Baarsen et al, (2008),
Genes and Immunfty 70 522-531), dermatomyositis (Somanl et al, (2008), Arch. Dermatol, 145{4): 1341-1348),
polymyositis (Sozzani et al. (2010}, Autolmmunity 43(3): 196-203), type | diabetes (Reynier et al, (2010), Ganes
Immun, 11 269-278), sarcoidosis (Lea el al. 2011, Ann. Demmatol, 23(2) 230-241; Kriegova et al. {2011), Eur,
Fespir. J. 38: 1136-1144), and hemophagooytic ymphohistiooyiosis (HLH, Schmid et al, (2008}, EMBO Molec,
Mad 1(2) 112-124).

Etevated expression of genes whose expression is indUced by 1FNs is found in about hali of adult SLE
patients and the majority of pediatric SLE patients. Baachler etal. (2003}, Proc. Nail. Acad. Sei. USA; 100
2610-2815; Bennett el al. (2003}, J. bxp. Med. 197 7117230 Kimu et al, (2004}, Arthr, & Rheum. 50; 3258-
3967, Overexpression of some of these gene products at the protein tavel, such as CXCL10 {IP-10), COL2
{MCP-1), and chemokine (C-C motif) ligard 19 (CCL19; also known as (MIP-3B), correlates with disease severity
and is predictive of disease flares within 2 vear. Baueret al. (2008), Arthr. & Rheum 60(10), 3038-3107; Bauar
atal (2008}, PLoS. Med. 3: e481: Lit etal. (2006), Ann. Rhetrn. Dis, €8: 209-215; Narumi et al. (2000),
Cytokine 12 15611580, Baschler etal (2003), Proc, Natl. Acad. Sci100{5) 2610-2615. Spaciically, CXCL10

pan g

as been shown [© be 2 major conlributor (o the overall association of disease with IFN signature and an
independent predictor of future disease flare. Bauer et al. (2009), Arthritis & Rheum. 801 3008-3107, Bauveret
al. (2009, Adhrlis Rhewn. B6:8208.

Avariety of other dafa suggest a pathogenic role for IFN-y in BLE. Studies involving muring modeis of
SLE consistently support the role of IFN-v in the pathogenssis of disease. Balomenos et al. {1888), [ Ciin,
Invest. 101 364-371; Jacob et sl (1887, J. Exp. Med. 186; 788-803; Pengetal (1897), 4 Cin. Inves! 3%
1936-1846; Hron and Peng (2004), L Immunal, 173 2134-2142, Seery gtal. {1997), J. EBxp. Med, 186 1451
1458, In addition, lupus-like syndromes have been observert in palients treated for a variety of diseases with
Ny and/or tFN-o. Wandt et al. (1892), Clin. Immunol, Immuropathol. 85(1); 70-74; Graningar etal, (1991), J.
Rheumatal. 18: 16211622, A correlation between severily of disease activity and amounts of FN-y secrefed by
a patlent’s paripheral blood mononudiear cells in response to stimulation by lipopolysaccharide and
phyichaemagglutinin has been observed. Viallard &t al. {1998}, Clin, Exp. Immunol. 115 188-195. Similarly,
peripheral blood T cells from SLE patienis expressed significantly more IFN-v in response to CD28 costimulation
than did T celis from normal controls. Hartgal et al. (2008}, J. immunch. 181 22112219, Thus, many different

kinds of evidenoca indicate that IFN-v is iikely to play a role In mediating SLE.
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SLE s an autoimmune disease of unknown etiology marked by autoreactivity io nuclear self antigens.
fis clinical manifestations are so diverse that it is questionable whether it is truly a single disease or a group of
related conditions, Kotzin,B.L. 1996, Systemic lupus erythematosus. Cell 85:303-306; Rahman A, and

Isenberg, DA, 2008, Systemic fupus ervthematosus. M. Engl. J. Med. 388:528-530, Symptoms can include the

following: consfitutionat symptoms such as malaise, fatigue, favers, anorexia, and waight loss;  diversa skin
symploms including acute, franstent facial rashes in adults, buious disease, and chionic and disfiguring rashes
of the head and neck; arthiitis; muscle pain andfor weakness; cardiovascifar symploms such as mital valve
thickening, vegetations, reguraitation, stenosis, aericartits, and lschemic heart disease, some of which can
cllminata in str‘oke; embalic disease, haart failure, Infectious endocarditis, or valve faflure; nephrills, which is a
major cause of morbidity in SLE; neurclogical symptoms including cognitive dystunclion, depression, psychosis,
coma, saizure disordars, mraine, and other headache syndromes, aseplic meninglfis, charea, stroke, and
crania neuropathias | hemotologic symptoms including leucopeniz, thrombocylopenia, serositis, anemiz,
coagUiation abnormalities. splenomegaly, and lymohadenopathy; and various gastrointestinal abnormalities. I,
Vratsanos et al., "Systemic Lupts Erythematosus,” Chapler 38 in Samier's immunological Diseases, ' Edition,
Austen st al., eds., Lippincoll Wittams & Wilking, Philladelphia, PA, 2001,

Severity of symploms varies widely, as doas the course of the disease, SLE can ha deadly. The
disease activity of BLE patients can be rated using an inslrilment such as the Sysiemic Lupus & fymrmatosns
Diseass Activity Index (SLEDAI, which provides a score for disease activity that takes info considaration the
foliowing symptoms, which are weightad according to severity: selzure, psvehosls, organic brain syndrome,
vistal disturbance, cranial nerve disorder, lupus headache, vasculitls, arthritis, myostiis, urinary casts, hematuria,
proteinugia, pylria, new ragh, alopecia, mucosal vicers, pleurisy, nerfcarditis, low complament, increased DNA
binding, Tever, thromboeytopsnia, and levcopenia. Bombardier et al. {1982), Arthr. & Rhaum. 55(6) 630-640,
the ralevant portions of which are incorporated hersin by referance. The treatments described berzin can be
useful in lessening or eliminating symotoms of SLE as measured by SLEDAL

Another method for assessing disease activity in SLE is the British lsles Lupus Assessment Group
{BILAG) Index, which s 2 disease activity assessment system for SLE patients based on the principie of the
physiclan's infention to treat. Stolt et al. (1996), Ann. Rheum Dis. 85 756-750; Hay ef al. (1983), Q. J. Med. 86:
A47-458. The poriions of these references describing the BILAG are incorporated herein by reference. A BILAG
scare [s assigned by giving separate numeric o alphabetic dissase activily scores in each of eight organ-hased
systems, general {such as fever and Tatigue), mucocutaneous (such as rash and alopecia, among many other
sympioms), neurological (such as seizures, migraine headaches, and psychosis, among many other symploims),
musclicskeletat {such as arthrilis), cardiorespiratory (such as cardiac failure and decreased putmonary function),
vasoulltis and thrombosis, renal (such as nephritis), and hematological. Id. Thelreatmants described herein can
be useful in lessening or eliminating symptoms of SLE as measured by the BILAG index,

Discoid lupus is a particular form of chronic cutaneous upus in which the patient has circular lasions
that ocour most commonly in sun-expoesed areas. The lesions can leave digfiguring scars, Up to about 25% of

SLE patlents develop discold lupus lesions af some point in the course of thelr diseasa, Thase tesions may
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aecour in patients that have no other symplome of SLE. The symptoms that refate seesifically o skin in
cutansous forms of lupus can be scored using the Culaneous Lupus Erythematosus Disease Arez and Saverily
Indax (CLASY, which fakes into consideration both disease activity (including erythema, sealing, and hypertrophy

of the skin i various areas, as well as mucus membrana lesions and alope

cla) and disease-related damage
{including dyspigrmentation, scaring., atrophy, and panniculiis of the skin as well as scaming of the scain). Such
syrmptoms san ke affacted by a treatment Tor ciseold tpus such as an tFN=y inhibitor. The CLASH s described in
detail by Albracht et al, (2008), J. Invest. Dermalol. 125: 888-894. The portions of this article that desoribe what
the CLASH s, what symplomss are includad in it, and how to use it are incorporated herain by reference. The
treatmenls described herein can be useful for lessening or eliminating symptoms of discoid upus a5 measurad
by the CLASL
Another cutaneous disease that can be mediated by IFN-y s psorlasis. Symiploms of psoriasis include
itchy, dry skin that can be pinldred in color, thickened and coversd with flakes, tis a comman condifion and Is
apisodic In nature, that s, patients can experience flares and perinds of ramission. There are five type of
psoriasis, erythrodermic, guliale, inverse, plague, and pustular. Plague psoriasis is the most comimon Lype.
Clinical studigs with an anth-human iy antibody indicate that inhibition of IFN-y can lessen symptoms of
nsoiiasis as maastred by & Psodasis Area and Saverity index (PASH) score, thus demonstrating that [FM-y plays
a role in medialing psoriasis, at least in sume patienis. International Application Publication WO 2003/097083.
The severily of disease in psoriasis patients can be measured in a varisty of ways. Une way

disease aclivily is commonly measired in dlinical trials the PAS| scere. A PAS] soore can range from O to
72, with 72 being the most sevare disease. For purposoes of PAST assessment, the body is considered 1o
consist of four sections, legs, iorso (thats, stomach, chest, back, ete.), arms, and hiead, which are
consldered o have 40%, 30%, 20%, and 10% of a person's skin, respeciively. For each section, the percent
ol the area of skin affectad is estimated and transformed into a grade of from G to &, with 0 being no aflected
skin ang 6 being 90-1060% of the skin of the body saction in quastion being afiecied. The severity of disease
is scored by separately considering thrae features of the affected slkin, radness {erythema), scaling, and

thicknezs, and assigning a saverity score of from G 1o 4 Tor each feature for cach body seclion. The sum of
the severity scores for all thrae features for each hody section is caleulated, and this sum is mudtipiiad by the
welght of the respective section as determined by haw much of te total skin that body section containg and

by the percent of the body section affectad. After this number is calculated for each body section, these

numbers are added to yield the PAS! score. Thus, the PASI score czn be expressad as follows:

PASE 0 i{soore for percent of the head atfaciadYsum of 3 severlly scores for the head) +
0.#(score for percent of the arms affected){zum of 3 severity scores for the arms) +
0.3(score for percent of the lorso affested){sum of 3 saverity scores for the lorso) +
0A{score for percent of the legs affected){sum of 3 severity scores for the fegs)

N
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The deseriptions of PAS] scores In the following two references are incomorated by reference
herein: Feldman and Krueger (2005), Ann. Rheum. Dis. 64, 65-88, Langley and Ellis (2004), 1. Am. Acad.
Darmatol. 51(4): 563-69,

Many dlinical frials refer to changes in PAST score over the caurse of the study. For example, 2
FPASETS at a particular time point in a clinical trial means that the PA3] score of a patient has decreasad by
75% as compared to that patient's PASI scare at baseline, Similady a PASES0 or a PASI 90 denotes a 50%

r 9% reduchon in PASE score.

Another commaoniy used measire of psoriasis severily in clinical trials is the static Physicians
Globel Assessmant (sPGA). The sPGA s typically 2 six category scale rating ranging from J=none fo
S=severe. ENBREL® (efanerce )t) Package Insert, 2008, A sPGA score of "alear” or "minimal” (somelimes
alternately referred lo as “almost clear”) reguires no or minimal elevation of plagues, no or only very faint
rednass, and no scaling or mintmal scaling over <B% of the area of the plagues, ENBREL?® (slanercept),
*ackage Insert, 2008, The individual elements of peoriasis plague morphology or degree of body surface
area involvement are not guantified. Nonatheless, sPGA scores correlate fo some exient with PAS! scores.
E..angiey and Ellis (2004}, J. Am. Acad. Dermaiol. 514} 563-59. The methods described hersin lessen or

minate psorlasis sympioms as measured by & PAS! or an sPOA score,

Mifitigle solarosis (MS) Is an autoimmune diseasse characierized by damags o the myeiin sheath that
strrolnds nerves, which leads to inhibilion o foltal blockaga of nerve impulses. The disease is very
heterogeneous in clinical presentation, and thers is a wide variation in responze o freatment as wall, van
Baarsen etal. (2006), Genes and immunily 7, 522.531, Environmantal factors, poasioly viral infaction, as well
as ganetic suscepiibility, are thought to play a role in causing M3, 1d. Symploms can tnclude loss of batance,
muscle spasms, tremors, wealkness, [0ss of 2bllity io walk, loss of coordinalion, various bowe! and biadder
problems, numbness, pain, tingling, slurred speach, difficuity chewing and swaliowing, doubie vision, loss of
vision, unconiroiiable eye movemends, and depression, among many other pessible symoloms. n many patients
apisndes in which symploms ooour are inferspersed with lorg periods of remission. A subset of MS patients
axhibit a patiern of gene exprassion consistent with high type THEN activity, although a correlation betwean (his
paitern of gene exprassion and disease severity has not been demonstrated. /i The methods described herein
can lessan or eliminate one or more symploms of MS

Type | diabates Is an autoinmune disease resuliing in the destruction of insutin-praducing Bcells int
pancreas, which teads fo a fack of insulin. Antibodies against B-cell epitopes are detected in the sara of pra-
dabetic patients, suggesting that there is an aldoimmuneg nrocess In progress during & long asymptomatic peried
that precedes the onset of ciinical symgtoms. Reynier et al, (2010), Genes and Immunity 11: 2569-278. The lack
of insdlin teads o high glucese lave's In the blood and wing causing a varety of symploms Including frequent
urinaton, increased hunger and thirst, fatigue, and welght loss. 1 is generally freated with insulin, a reatment
that must be continued indefinitely. The causes of type | dizbetes are not completely clear, but are tholght to
include & genetic component,  About thirly percant of non-diabetic siblings of diabetle patients are found to

axpress high levels of RMNAs encoded by a group genes activaled by type Lnterferon, altholigh diabetic patients
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do not overexpress these RNAs. Reynler et al. (2010}, Genes and immunity 11; 289-278. Such overexprassion
may be an indication of fulure disease. Since various strategies for inhibiting the progress of the disease ars
known and may be discovered in the fulure, s useiu! o delect the dizease bafore the onset of clinical
symploms. The methods described herein may be uselul lo detect andior freat type | diabetes befors andfor
zher the onset of dinical symptoms.

Inflammatory bowel disezses (1BDs) such as Crohn's disease and uloerative colitis are also IEN-
v--mediated disaases as meant herein. Crohn's disease is chronic and debifitating inflammatory bowel disease
that is thought lo reflect a overly-active Tyi-mediated Immune respense o the flora of the gut. The fesions of
Crohin's disease can appear anywhere in the bowel and ocoasionally elsewhere in the gastrointestinal tract,
Ulceraiive coiilis fesions, on the other hand, usually appear in the colon, The nature of the lesions is also
different, but the diseases are sufficiently similar that is sometimes difficult o distinguish them dinically. See,
e, 115 Patent 8,558,661

A varisty of evidence indicates that IFN-y plays a role In inflammatory bowel diseases. Resulls from a
chinical study using an anii-human FN-y antibody in patients with Crohn's disease indicated that the antibody
produced dose depandent, though semewhat manginal, imarovements in Crohn's Disease Adtivity Index (CDAY
scores. Internationzl Application Publication WO 2003/087082. The CDAL Is describad in Best et at. (1878),
Gastroenterclogy 70 439-444, Tne portions of this reference that describe the CDAF and how to use it ars
incorporated herein by reference. n addition, data from model systems far inflammatory bowel disease indicate
ihiat IFN-y inhibition can be effective in reducing the symptems of Inflammatory bowel diseasas. Sse, 6.g., U.S.
Patent 5,558,661, the relevant partions of which ars incorporated hereln by reference. The methods described
herein may be useful for selecting 1BD patients to treat, for trealing 1B patients, andfor for reducing or
eliminaling symptoms of 130,

Sarcoidosis is a systemic granulomatous disease that can atfact essentially any tissue, DUL it primarily
affecis the lung and lymphatic systems, Itis charanterizad by the oresence of noncasaating epithelioid cell

ranulomas in more than one ergan system. Most commonly the granuiomas are found in lung, vmph nodss,
skin, liver, andfor spleen, ameng other possible sltes. 1t gan be Talal. For example, fibrosis of the lungs canlead
fo fatality. Inoreases in FN-y levals have bean obsarved in sarcoldosis.  Carter and Hunninghake,
“Barcoidusis,” Chapler 47 in Samier's Immunciogical Diseases, 60 Edition, Austen et al., eds., Lippincot
Williams & Willdns, Prilladelpnia, PA, 2001, IFNw plays a crucial role in the pathogenesis of sarcoidosis. See,
a.0., Kriegova stal. (2011, Eur. Respir. J. 38 1136-1143. The methods described herein may he useful for
sefecing sarcoldosis palienis o treal, for realing sarcoidosis patients, and/or for reducihg or eliminating
sympftoms of sarcoicosis

Hernophagocytic lymohohistiocyiosis (HLH) is a rare and often fatal disease having clinical

manifastations inciuding fever, hepatosplanomegaly, lymphadenopathy, jaundice and rash. Laboratory findings
associated with HLH Include lymphooyiosis and histiooylosis and the pathologic finding of hemaophagocytosis.

Pancylopenia, elevated serum ferrltin tevels, and abnormal liver enzymes are also frequently prasent, 1FM-v has
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een cleardy implicated in driving ihe disease process ina murine mode! for hemophagocyiic anemia. Zoller af
al (2011), J. Exp. Med. 208(8): 1203-1214. The methods described herein may be useful for sslecting HLH
patients to treal, for treating HLH patlents, and/or for reducing or eliminating symptoms of HLH.

For any HFN-y—medialed disease, it would be valuable to have a test to dentify patients likely to beneflt
fram a particutar freatment, Due to the eplsodic nattre of symploms In many such diseases, it would also be
desirabie to be abie o evaluate the biclogical effects of a given freatment without having o wal for the
recurrence of symploms, orfack thereof. Thus, in the methods described herein, expression of one or more
biomarkers listed in Table 1,2, 4, 5, ardfor 6 can be measured belore treatment bagins as 2 method far
determining whether gones reguiated by IFN-y are-dysregulated In the pafient. 1f so, an [FN-y inhibitor may be
an effective treatment. Expression of blomarkers (such as those In Table 1, 2, 4, 5, andior 8) can also be
measured aftar ireatment has begun o determine whether the dosage of the IFN-v inhibitor is having a binlogical
affect. Such information can inform freatment decisions and may be correlated with clinical signs and sympioms
of the diszase. For axample, if the [FN-y Inhivitor is not having a biclogical effect trealment can be discontinusd
or a different dosage can be administered. i the IFM-v inhibitor is having a biofogical effect, then the treatment
can be continued. Such information can alsn be used fo determine what doses are having 2 phamacodynamic
affect, .., are modulating the expression of a gene or genes whose expression fs regulated by FN-y.

Inferforon Gamma Inhibifors

Appropriate for use in the methods describad herein are inhibitors of human IFN<y, which can be
proteins, small motecules, or proteins conjugated to non-profeln molefies, such as, for example, a pegylated
proteln. The capacity of a pastisular small molecule or protein o inhibit e activity of human 1FM-y can be
maeasured by the AB4S bioassay described above.

Mumerous proteins that are iFN-y inhibitors are known. For example, anti-tFN- antibodies can inhibit
M-y, These can be human, humanized, or chimeric antibodies thaf bind to human IFN-y andfor other

nammalian homologs such a rhesus, cynomolgus mankey, chimpanzse, mouse, rabbil, rat, haboon, gorda,
andior marmoset IFN-v. They can be of the {g(, Igk, oM, 1gA, o7 lgD isotypes. They can be IgG1, 1gG2, 9GS,
or lgG4 antibedies. In some embodiments, these antibodies that contain the foliowing pairs of heavy and light
chain variable regions: SEQ D NOs:6 and 8, SEQ 1D NOs:10 and 12; SEQID NOs: 14 and 16, SEQID
NOs:1d and 31; and SEQ D NOs:30 and 12, Further, these antibodies can contain the following palrs of heavy
and light chain aminc acid sequences. SEQID NG:18 and SEQ D NG:Z0; SEQID NOT and SEQ 1D MO8,
SEQ D NO:21and SEQID NO22, SEQID NO:32 and SEQID NG20; or SEQ D NO:21 and SEQ 1D NCH33.
These antibodies, which include an antibody called AMG 811 that is used in the clinical trials dascribed in the
Examples below, are described in detall in U.S. Patent 7,335,743, The portions of U8, Patent 7,335,743 that
desoribe these antibodies are incorporatad hereln by reference. These anthodles can conlain & heavy chain
COR1 comorising SEQ D NG:34, a heavy chain CDRZ comprising SEQ 1D NO:35, 2 heavy chain COR3
comprising SEG D NO:38 or SEQHD NO:37, a tight chain CDR1 comprising SEQ D NGB8, SEQID NO:38, or
SEQID NCi40, a light chain CORZ comprising SEQ D NO:4T or SEQ D NOQAZ, and alight chain CDRI
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comorising 5ECG D NO43 or SEQ D NG44, In particular embodiments, the anthody can include the foliowing

haavy chain COR1Y, CDR2, and CDR3 and light chain CDRY, CORZ, and CDR3, respectively: a) SEQ 1D NO:34,
SEG D NG:35, SFQID NO:37, SEQ D NO:39, SEGID NG44, and SEQ D NO43; by SEQ ID NOG:34, SEQID
NO:35, SEQ 1D NO:36, SECG 1D NGi38, SEQID NOAT, and SEQ 1D NG4S, ¢ SEQ D NO34, SEG D NG35,

SEQ D NC:37, SEQID NO3B, SEQID NG41, and SEQID NG4S or d) SEQ D NO:34, SEQ 1D NO:35, SEQ
D NOS7, SEQ D NGA0, SEQID NOMEZ, and SEQ 1D NO:44,

Other iFN-v nhibitars are also contemplated. Any monoclonad anti-IFN-y antibody capable of inhibiting
the activity of human [FN-y can be used. Among these are the humanized anti-lFN-v antibody fontolizumab
(HUZAF® PDL Biopharma, Ing.). The sequences of the heavy and light chain variable regions of this antibody
are reported in .S, Patent Application Publication 2002/0091240 as SEQ 1D NOs:8 and &, respectively. These
sequences and any other description of this antibody included in .S, Patent Application Publication
200270091240 are Incorporated hersin by reference. The FN-y inhibitors described In U8, Palant 5,451 658
{the relevant portions of which, incliding the aming acid sequances of the inhibitors, are incorporated herein by
reference) gre among ihe
iFN- inhibitors that can be used to perform the methods dascribed herein. Similarly, [FN-y inhibitors comprising
a porfion of 2 naturally occurring human iFN-y receptor, the sequence of which Is reported in Agust et al. (1588),
Cell B5: 273-280 (the relevant portions of which are incorporated herein by reference), can be used to practice
the methods described harein. Ona such FN-v inhibitor Is & fusion protain comprising the extracellular region of
the human lFN-v receptar fused to a human lgG1 Fo ragion, which is described in 1.5, Palent 6,558,661, the
relevant porfions of which are incomorated hereln by reference. Gther such {FN-y Inhibitors are the fusion
proteins containing part or all of the exiracellular reglons of IFM-v receptor o and IFN-y recepior §, as descrined
is U.5, Patent Application Publication 2007/0020283, the relevant portions of which are incorporatad herafn by
raferance. Ancther [FN-v inhibitor is the cyloking which is a specific antagonist of IFN-y, which iz described In
U.8. Patent 5,612,195, the relevant portions of which are incorporated herain by weference. SEF other IFN-

v Inhibitors are the genetically modified, inactiveted protein derivatives of human 1FN-y described in U.S. Patent
Application Pubiication 2010/015856%5, the relevant portions of which are incorporated herein by reference.
Further, 2 BCRF1 protein, which inhibits production of IFM-v, is an iF Ny inhibftor that can be used to practice the
methods described harein, 1.8, Patent 5,736,380 describes such BCRF1 profeins, and the portions of U.S,
Patent 5,736,390 that describe these proteins and how to make them are incorporated hereln by referenca.

In addition, various chemicat compounds {which are not protaing) are known o inhibit the synthesis of
I-N-y and are considered to be IFN-y inhibitors, as meant herein. Among these are the bis phenc! or phenoxy
compoinds and derivatives thereof described in U.S. Patent 5,880,146, The portions of U.S. Patent5,88C, 146
that describes such compounds and how to make them are incorporated heraln by reference. Similary, the
compounds described In 1.5, Patent 5,585,863 that Inhibit production of IFR-y by inhibiting production of IFN-

v indusing factor or inhibiting interleuldn-15 converting enzyme are [FN-y inhibitors that can be used to practice

the methods described hersin,
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Mathods of Maling iFN-y Inhibitors

h regard fo protein inhibitors of iFN-y, these can be made by methods well known [n the zrt.
Antibodias, Tor example, can be made by introdusing hybridoma cells that produce the antibody into the
peritoneal cavity of a liva mouse, a so-called asaites preparation. Hybridoma cells producing an antibody can
also be cultured fn vifro. Other in vivo methods of protein preduction include, for example, protein production in
han eggs, tohacoo leaves, and milk.  Protein inhibitors of IFN-y car alse be made in prokaryolic or eukaryotic
host cells, including bacteria such as Escherfehia coll, various yeasts including Saccharomyses cerevisiae and
Pichia pastor’s, and various kinds of mammalian cefls including, without limitation, human cells, baby hamster
kidney (BHK) oells, Chinese hamster avary (CHO) cells, VERO, BRK, Hel.a, CV1 {including Cos), MDCK, 293,
313, myeloma celt lines {a.g., NSO, NS81), PC12, and WI38 cells. Such host cells, into which nucleic acids
encoding the desired protein have been Infroduced, can be culiured in appropriste culture medium, many of
which are known in the art, and the desired protein can be recovered from the cell mass or the cell cuiture
mecium.

CHO cells are widaly used for the production of complex recombinant proteins, e.g. cytokines, clotting
factors, and antibedies (Brasel ef af, (1956), Blood 88:2004-2012; Kaufman el al. {1988}, J. Biol. Chem.
Z263:6352-6362; McKinnon ef al. (1991), 4. Mol. Erdecrinol. £:231-238; Wood ef al. (1890}, 1. Immunol,
145:3011-3018). The dihydrofolate reductase (DHER)-deficlent mutant cell ines {Uraub ef al. (1980), Proc. Nail.
Acad. Scl. LS ATT: 4216-4220, which Is incorporated by reference), DXB11 and DG-44, are desirable CHO
host cell lines bacause the efiiciant DHFR selectable and amptiiable gene expression system allows high level
recombinant profein expression in these e2lls (Kauiman R (19603, Math. Enzymol. 185:537-868, which is
incorporated oy reference). In addition, these cefis are easy fo manipulate as adherent or suspensior cultures
and exhinit relatively good genetic stabliity, CHO calls and recombinant profeins exprassed in them have besn

axtensively characterized and have bean approved Tor use in dlinical commerclal manufacturing by regulatory

agencies, The methods of the invention can also be pracliced using hvbridoma cell lines tha
anlibody. Methods for making hybridoma lines are well knowr inthe arl. See e.q. Berzofsky glal. inPaul, ed,,
Fundamental Iremiunology, Second Edifion, pp.315-386, at 347-350, Raven Press Lid., New York (1988). Cell
lines derived from the above-mentioned lines are alsc suitable for making IFN-y Inhibitor pectaing
Determinian Bosage Using Blomarkers
Bescribed herein are methods for determining a pharmacodynamically effective dosage of an IFN-

+ inhibitor for realing an IFN-y mediated disease, as well a5 methads of treatment using such dosages. The

mathod inclddes agsaying for the expression of one or more genes at alther the protein or RNA level both before
and after administering an IFN-y inhibltor. The gene(s) can be selectad from the ganes fisted in Table 1 (genes
whose axpression is modudatad in human blood by stimulation with FN-y ex vivo), Table 2 (fwenty genes whose
axpression is modulated in human blood fo the greatest extent by IFN-y sfimulation ex vivg), Table 3 ( N genes
whose expression is modutated o the greatest extent by administration of AMG 811 in vivo), Table & (genes

whose expression 15 modulated by a nevtralizing human anti-uman 1FN-y antibody in vivo), andor Table &
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(genes whose expression is modulatad in human blood by stimulation with [FN-y ex vivo and whose expression

s motiulated by a neulraiizing human anti-human EN-y anthody in vive). Those doses that modutaie the
expression of one or more of these genes i a direclion consistent with inkibition of IFN-v can be used o treat an
1Ny mediated disease.

Alternatively or in addition, a pharmacodynamically effective dosage and/or dosing frequency of an IFN-
v inhibitor can be determined by the eifect of an IFN-y inkibitor on the serum concentration of total fFN-

v protein, For example, some dosas of an iFN-y inhiblor, for example an [FN-y binding protain such as AMG
611, can cause elevation of the serum levels of tofal iFN-y. See Figures 5A and BB below. Presurnanly, this
effect resulls from profection of IFN-v thal is bound by the IFN-y inhibitor from degradation or more rapid
clearance. I patlenis receiving a higher dose of an IFN-y Inhibitor (for example, 180 myg SC ol AMG 811 in
Figure 6A) reach about the same lavels of total IFN-y as those attained by patients recelving a somewhat lowar
dose {for examale, 80 mg SC of AMG 811 in Figure 6A), 1t may be that all available IFN-v s protected at the
lower dose. A desirable doge of an IFN-y binding proteln, for example AMG 811, would be one that calses
patienis fo achieve a higher-than-haseling level of total FN-y and to maintain this "plateau” concentration fora
{me period of, for example, at isast about 2, 3, 4, 5, B, 7, or 8 weeks andfor at least about 1, 2, 3, or 4 months,
Based on the data in Figures 6A and 88 for AMUG 811, a desirable dose can be greater than about 20 mg 3C, at
least about 80 myg 3C, atleast about 180 mg S, andior at least about 80 mg IV, Further, using a dose of an
My infuibitor such that the levels of Blal IFN-y reach and meintain a higher-than-basetineg plateau concantration
ior atleast about 2 weeks, dosing frequency can be adjusted such that the levels of tolal IFN-v do not a1l below
about 25%, 56%, 650%, 70%, or 80% of this plateau value. Thus, at a lower dose of an iFN-y inhibitor where a
plateaw valie is maintaingd for a shorter period, dosing can be mose frequent, whereas at a higher dose of an
iFN-y inhibitor whare @ plateau value is maintained ;orraisngupenod dosing can be lsss ‘i'requent For
example, based on the data In Figures BA and 88, af a dose of 60 mg SC of AMG 811, doses
adminisierad approximataly every 2, 3, 4, or 5 weeks. Similarly, at a dose of AMG 811 0f 180 mg SC or 60 mg
1V, doses can be administered aporoximately every 8,7, 8, 9,10, 11, or 12 weeks.

In a particular embodiment, at least the lower end of dosage ranges for treating pafients having SLE
andfor lupus naphritls with a human anti-human IFN-y antibody callad AMG 811 have been clariiied. Sce
Examples 3 and 4 and Figures 4, 6-9, and 12-14. In that data, the lowest dose atwhich a clear biclogical effect
was observed was a dose of 20 miligrams, although dlearar effects were observad In some cases at a dose of
80 mg.

For any IFMN-y inhibitor that contains a protein, for exaingle an anfi-hulFN-y antibody such as AMG 811,
the dose can be atlsast about 10, 15, 26, 25, 30, 35, 40, 50, 60, 70, 80, 90, 100, 114, 120, 130, 140, 1580, 180,
170, 180, 190, 200, 210, 220, 230, 240, or 250 mg andfor may not excead 180, 200, 250, 300, 350, 400, 450,
500, 804G, 706, 800, 90G, 1000, or 2000 mg. For exampls, a per-treatment dose of about 15-500, 20-400, 30-

300, 60-180, 80-200, or t00-200 milligrams of the anfihody can be used o freat an IFN-v-madizted disease.
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Alfernatively, a per-treatment dose of about 10, 15, 20, 30, 40, 50, 60, 70, 80, 80, 100, 110, 120, 130, 140, 150,
180, 170, 180, 180, 200, 220, 240, 260, 270, 294, 300, 350, or 400 milligrams can be used.

Allernatively, a dose can be gauged on the basis of 2 palienl’s hody Weight. For example, 2 dose of af
least ahout 0.1, 016, 0.2, 0.25,0.3,0.35, 04, 0.5, 0.6, 0.7, 0.5, 0.8, 1.0, 1.2, 14, 1.6, 1.8, 2.0,2.2 24,26, 2.8,
3.0,3.2, 34,35 38,4.0,42 44,48, 4.8, or 5.0 miligrams per kilogram (mg/fkg) and/or nat mare than aboid
3.0,3.5,4.0,45,56,55,60,65 7.0,75 80, 85,90, 85 o010 mg/kg can be administered. In some
embodiments, the dose can be from about 0.2 mgfkg to about 10 mgfkg, from about 0,25 maikg to about 8
mylkg. from about 0.5 mgikg to about b mglkg, from about 1 my/kg © about 2 mglkg, from about 1 mglkg o
ahout 3 mglkg, or from about 3 mglkg o about 5 mgfkg.

Alternatively, a dose can be administered on the basis of the calculaiad body surface area of a patient
Forexample, a dose of al least aboul 4, 6, 8, 12, 24, 36, 48, 60, 72, 84, 95, 108, 120, 130, 144, 150, 160, 179,
180, ar 190 miligrams par square millimeter (mg/mm?) and/or not more than 200, 220, 240, 260, 280, 300, 320,
340, 360, or 380 mgfmm? can be administered. In some embodiments the dose can ba from about 8 mg/mm?io
abeut 380 mg/mm?, from about 10 mg/mm? o about 300 mg/mmé, from about 28 mg/mm? to about 180 mgl/mm?,
from about 40 mafmm? fo about 8G mg/mm?, from about 80 my/mm? to about 200 mglmm?.

Since many IFN-v-mediated diseases ars chronic andfor recurrent, repsated doses of the [FN-

v inhibitor, opiienaiiy an anti-huiFMN-y antibody, may be required. Repeated doses can be administsred, for

ar weak, once a weelk, svery two, three, four, five, six, seven, aight, nine, fen, elevan, or twelve

wesks, o7 once every one, two, three, Tour, five, six, sevan, eight, nine, ten, eleven, or twelve months.

Potioni Stratification

- it is always advanitageous for chinicians and patients {o be able {o predict whather a given treatment wil
e efiectiva for a parficular patient. This is particularly true where the disease commoniy includes long
asymptomic pericds, aither allernating with symptomic periods or before the onset of symploms. Provided herein
are methods for determining which patients are likely o be successfully reated with an IFN-y inhihitor, As
dizcussed above, there are a number of IFN-v madiated diseases. These include various autcimmuns and
inflammalory ciseases including SLE, including discoid! lupos and tupus rephriis, rheumateid arthritis, lype |
diahetes, mulliple sclerosis, psoriasis, dermatomyosilis, sarcoldosis, HLH, and 1BDs including Crohn's dizeasa
and ulcerativa colitis, among a number of others. in the txamples below, 1t is showr that some genes whose
expression was found to be upreguiated by IFM-y ex vivo are downregulated by an antl-human 1FN-y antibody In
vivo. These genes are listed in Table 6 below.

Provided ara methods for idenfifying patients suffaring from an iFNwy madiated disease likely to benefit
Tfrom ireatment with an IFN-y inhibitor comprising determining whether the expression of one or more genes

listed in Tables 1,2, 4, 5, andfor 6 in & blclogical sample from the gatien{ deviates rom the expression of that

gena(s) in a confrol biological sample in a direction consistent with excess IFN-y. If the level of exprassion of
cne or more genas mentioned above in the biclogical sample from the patient deviztes from the lavels of

gxoression in the control biological sample in a direction consistent with excass iFN-y, it can indicaie that the

EY)



%3]

10

20

2
v

'

W 20134078378 POT/USZG12/066348

patientis a candidate for treatment with an IFN-y inhibitor. Tha IFN-y inhibitor can be an anti-huiFN-y antibody
of an Ny receplor,

tn another aspest, patients likely to benefit from treatment with an IFN-y inhibitor can be identified by
determining the fevels of tolal iFN-y In a biological sample from the patient as, for example, described in
Example 3. Patlents with undetectable or very low levels of total IFN-v may not benelit from therapy with an [FN-
v inhibiior, for example an iEN-y binding protein such an antibody. On the other hand, patients whose biological
samples have total IFN-y ievels that are subsfantially higher than those detected in a conlrol biological sample
can benefit rom therapy with an FN-y inhibitor, Tor example an [FN-y binding profein such an antibody. Thus,
determination of tolal IFN-y leveis Tn a biologlcal sample from a pallent can be used to identify patients likely to
benefit from therapy with an IFN-v inhibitor, for example an [Fi-y binding profein such as an anti- IFN-y antibody.

Msthods for Delermining Traatment Efficacy

The methods provided harain can be useful for patlents ang clinicians in deciding whethsar fo continue a
treatrment with an [FN-y inhibitor in & particular patient. Ir the clinical studies renoried in the Bxampies beiow, it
is reporied (hat the expression of a number of genes is modulated in & statistically significant manaer in response
{o realment with an anti-hulFN-y antibody. 1n a variabie and episodic disease such as, for sxample, SLE or MS,
it may he impossible to telf from clinical signs and symiptorns whether a freatment is having an effect within a
given time period, such as, forexample, 1, 2, or 3weeks or 1, 2, 3, 4, 5, or 6 menths. f, howsver, the
expression of a blomarker listed in Table 1. 2, 4, 5, and/or 8 s modulated in a direction consistent with inhibition
of IFN-y, then If can be known that the treatment is having & biclogical effect, even though ths patient might not
show immediate changes In signs and symptoms. ¥ such a case, according o the judgment of a dlinician, # can
b reasonable fo continue treatment. However, if the axpression of a blomarker listad in Table 1, 2,4, 5, andlor
£ is nolt modulated by the [FN-y inhibitor or is moduated in a direction consistent with an excess of IFN-y, and
there Is not a change in signs and symptoms, it sould be reascnably concluded that the patient is not responding
to treatment. In such a situation, according 1o a clinician’s judgment, treatrent with an 1FN-y Inhiolior could be
dizcontinued, and a different treatment could be iniliated.

Frovided are methads for determining the efficacy of an [FN-v inhibifor such as an anti-hutFN-
v antibody. Such an antl-hui-N-y antibody can comprise the amine acid sequence of SEQ 1D KNO: B, 10, 14, or
30 and SEQ D NO: 8,12, 16, or 31 andfor can comprise a light chaln CORT comprising SEQ D NG:38, 39, or
40, a light chain CDRY comprising SEQ 1 NC:41 or 42, a light chain COR3 compriging SEGHD NOA3 or 44, a
haavy chain CORT comprising SEQ 1D NO:34, 2 heavy chain CDRZ comprising SEQ D NO35,and a heavy
chain COR3 vomprising SEQ 1D NO:38 or 37, A method for delermining the efficacy of an iFN-y inhibitor as a
treatment for an IFMN-y-mediated disease can comprise the following steps; 1) determining the level of
exprassion of one or mere of the genes listed in Table 1, 2, 4, §, andlor § In @ biclogical sample from a patient af
the protein or RNA level, 2) delermining the level of expression of the same gene(s} In a biological sample from

the patient after administration of the drug: 3) comparing the expression of the gane(s) in biological samples
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from the patient before and after administration of the drug; 4} determining that the drug has shown evidence of
efficacy If the level of exprassior of the gene(s) in the biclogical sample taken after administralion of the drug has
been modulated in a direction consistent with inhibition of IFN-y; and 5) continuing trealment with the drug if itis
determined that the drug has shown evidance of efficacy and discontinuing treatment with the drug if it Is
determinad thal the drug has not shown evidence of efficacy.

LCombination Tharapies

Treatments exist for most IFN-y-mediated diseases, even though many of thess treatments are
relatively ingffective, effective for only a subset of patlents, and/or have substantial toxicities that limit patient
tolerance of treaiment. The M-y inhibficrs described herain can be combined with other existing therapies for
IFN-r-mediated diseases.

In particular, an SLE patient can be treated concurrently with another tharapy for SLE plus an Py
inhibitor such as an anthFN-y antibody comprising SEQ D NGOG and SEQ D NGB andlor comprising a light
chaln CORY comprising SEQ 1D NO:38, a light chain CIR2 comprising SEQHD NG41, a light chain CDR3
comgrising SEG D NOW43, a heavy chain CDR1 comprising SEG 1D NO:34, a heavy chain CORZ comprising
SEQID NOES5.and 2 heavy chain CDR3 comprising SEQ D NO:38. Existing therapies for SLE inclide
glucocorticolds such as pradnisons, predrisclons, and methviprednisolone, antimalarals such as
hydroxychloroguine, quinacring, and chloroquine, retinoic acid, aspirin and other nonsteroidat anti-inflammatory
drugs (NSADS), cyclophosphamide, dehydroepiandrosterone, mycophenolate mefetll, azathioprine,
chlorambuch, methofrexats, tacrolinws, dapsong, thalfidomide, leflunomide, cydesporing, anti-CD20 antibodiss
stch as rtuximab, BLyS Inhibftors such as belimumab, and firslon profeins such as abatacept,  Methods of
palient stratilication and biomarker monitoring concurrently with ireatment, as described hersin, can be used in
patienis receiving such combination drug frealments.

in other embodiments a patient sulfering from an inflammatory bowel disease {IBD}, such as Crohn's
disease or ulcerative colitis, can be concurrently traated with a therany for IBD plus an #FN-v inhibitor, such as an
anti-huiFN-y antibody comprising SEQ 10 NO:E and SEQHD NO8 andfor comprising a light chain CDR1
comprising SECHD NO:38, a light chain ODRZ comprising SEQ 1D NO:4 1, a light chaln CDR3 comprising SEQ
I NO43, 2 heawy chaln CORY comprising SEQ 1D NO:34, 2 heavy chain CDR2 comprising SEQHD NO:35,and
g heavy chain COR3 comprising SEQ D MOS8, Existing therapies for 1B indlude sitfasalazing, &-
aminosaticyiic actd and its derivatives (such ag olsalazine, balsalazide, and masalaming), ani-TNF anthodies
(including infliximab, adalimumab, gollmumal, and certolizurmab pegol), corticosteroids for aral or parenteral
administration {including prednisone, methylprednisone, budesonide, or hydrocoriisone!, adrenocorticotropic
hiormane, antibictics {including metroridazole, cipraloxacin, o raximin), azathioprine, B-mercaptopuring,
methotrexate, cyclosporing, tacrolimus, and thalidomide. Msthods of patient stratification and blomarker
manitoring concurrantly with treatment, as described herein, can be Used in patients receiving such combination

drug treatmants.
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in other embodiments, a patient suffering from rheumatoid arthritis can be concurrently reated with a
drug used {or RA therapy plus an lFN-v inhibitor, slch ag an antk-hulFN-y antibody comprising SEGHD NGHE and
SEQ D NO:8 andfor eomprising a light chain CDR1 comprising SEQ 1D NOx38, a light chain COR2 comprising
SEQID NO:4t, atight chain CORI comprising SEQ D NCi43, 2 heavy chain CORT comprising SEQHD NO:34,
a heavy chain COR2 comprising SEQ 1D NO:38,and 2 heavy chain COR3 comarising SEQ 1D NO:36. Theraples
for rheumatoid arthritis (RA) include non-steroidal anti-inflammatory drizgs {N3AIDs} {such aspirdn and
cyclooxygenase-2 (COX-2) inhibitors), disease modifying anti-inflammatory drugs (DMARDs)(such as
methoirexate, leflunomide, and sufasalazine), anti-mafarials (such as hydroxychlomguine), cyclophosphamide,
D-penicitamine, azathioprine, gold salls, tumor necrosis factor inhibitors (such as etanercept, Infliximab,
adalimumab, golimumab, and ceriolizumab pegol), CH20 inhibitors such as rifuximal, IL-1 antagonists such as
anakinra, iL-6 inhibitors such as focilizumab, inhibitors of Janus kinases (JAK)(such as fofacitinib), abatacept,
and glucocorticoids, among others. Methods of patient stratification and biomarker moniforing soncurrentty with
treatment, as described herein, can be used in patienis recelving such combination drug treatmanis,

in another embodiment, 2 patient suffering from sarcoldosis can be concurrsndly treated with a drug
used for sarcoidosis tharapy plus an IFN-v inhibitor, such as an anti-hul-N-v antibody comprising SEQ ) NGB
and SEQ 1D NOS andfor comprising a light chain CORT comprising SEQ ) NO:38, a light chain CDR2
cemprising SEG D NO:41, a Hight chaln COR3 comprising SEQ D NOW43, a heavy chain CDR1 comprising SEQ
D NCr34, a heavy chaln CDR2 comprising SEQ 1D NO:35,and a heavy chain COR3 comprising SEQ 1D NO36.
Therapies for sarcoldosis include corticosteroids {may be topical or parenteral, depending on symploms),
salicylates {such as aspirin), and colchicine, Metholrexate, cyclophosphamide, azathiopring, and nonstercidal
antkinflarmmatory diugs have aiso baen used in sarcoidosis. Yarious other freatment strategies can be heipiul
Tor some of the many different sympfoms of sarcoidosis, For exampte, heart arrhythmias can be treated with

nfiarrhythmics or a pacemaker. Hypercalcemia can be freated with hydration, reduciion in calcium and vitamin
[ intake, avoldance of sunlight, or ketoconarole. Skin lesions czn be treated with chloroguine,
hydroxyshloroguine, methoirexate, or thalidomide, Methods of patient stratification and blomarker monitoring
concurrently with treatment, as described herein, can be used in patients receiving such a combination treatment
including an iFN-y Inhibitor plus an existing treatment for sarcoidosis.

In anothar embodiment, & patient suflering from HLH can be concurrently treated with a drug used for
HEH therapy plus an IFN-y inhibitor such as an anti-huiFN-y andibody comprising SEQ 1D NOw6 and SEQ 1D
NC:8 and/or comprising a light chaln COR1 comprlsing SEQHD NO:35, a fight chain COR2 comprising SEQ 1D
NG44, alight chain CDR3 comprising SEQ 1D NOi43, a heavy chain CORY comprising SEQ 1D MNCr34, a heavy
chain CORZ comprising SEQ {0 NG:35,and a heavy chain COR3 comprising SEQ D MOG:38. Therapies for HiLH
inchuds coricosterlds, infravenous immunagiobuling -1 inhibiting agents such as anakinra, VP-18, etoposide,
cyclosporine A, dexamethasone, various other chemotherapeutics, bone marrow transplant or stem call
transplant, and antiviral andfor antihactarial agents. Any one or more of these theraples can be combined with

an anti-helFr-v treatment. Further, methods of patient straiification and blomarkar monitoring eoncurrently with
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treatment, as descrbed herein, can be used in patients receiving such a combination treatment including an 1FN-
v inhibitor plus an existing treatment for HLH.
Mathods of Agminisiration

The IFN-y inhibitors and the other diseass ireatments dascribed herein can be administered by any
feasible mathod. Therapeutics that camprise a profein will ordinarity be administerad by injection since oral
administration, in the absence of some special formulation or circurnstance, would lead fo hydrolysis of the
protein in the acid environment of the stomach.  Subcutanecus, intramuscidar, intravenous, infraartedal,
intratesional, or peritoneal injectlon are possible rmutes of administration. Topical administration is also possible,
aspecially for dissases involving the skin. Alternatively, lFN-v inhibitors, and/or other therapeutics comprising a
protein, can be administered through contact with a mucus membrane, for example by infra-nasal, sublingual,
vaginal, or reclel administration or as an inhalant. Therapeutics that are smalt motecules can be administered

orally, aithough the roules of administration mentionad above are also possible,

Having daescribed the invention in general terms above, the following examples are offerad by way of Hlusteation

ard not mitation.

ExampLES

Exampde 1: Delermining the Identity of genas whose exgrassion In Blood s modulalsd by IFN -y ax vive

To define a group of genas regulated by (FN-y, blood from heaithy volunteers was collecied into sodium
heparin tubes, and then incubated at 37°C, 5 % CO» with or without 284 pM recombinant human [FN-y for G, 24,
or 48 howrz, After incubation, the hlood was added 1o PAXGENE® whole blood tubes (Becion Dickenson
Catalog # 762165 and processad for RNA purification,

Total RNA was isolated from the PAXGENE® whole blood tubes using the PAXGENE® RNA Kit (Qiagen
Catalog # 752164} on the GIACUBE® automated sample prep system. Sampies were Jabeled using the
AGILENT® Low RNA fnput Linear Amplification it PLUS, Twe-Color (Agilent Catatog # 5188-5340) par
manufacturer's instrustions. Briefly, double-strandea cDMA was reverse transcribed from about 300 nanograms
of total RNA and acled as tlemplate for T7 RNA polymerase in en in vifro ranscrintion reaction in which the tamgst
material was simulianeously amplified and labeled with cyanine 3- or cyanine 5-CTPs. The resulling fiuorescent
complementary RNA was hybridized o AGILENT® human whole genome 4ddi (Cat # G4112F) oligonucleotide
microarays per manufaciurer’s instructions.

Extracted feature intensities lor each channe! on each array wers processed separataly by subtracting
the lower 010 percentile from all intensities and then taking the log hase 2. The tansformead intensities wers

mappad using a nan-linear function o ensure the distribution of the intensilies were comparable hetween arrays
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and channels. Aurays were hybiridized using a loop-design that allowed estimation and removal of technical bias
when averaging the technical repeats.

Samples were processed in hatches that roughly correspended o samples from individual cohorts but
with 2 small number of samples repeated betwaen batches to allow estimation and removal of baich effects.
Finally, replicates of any identical sequences an the aray were averaged to produce a valus we called gene
intensities.

In additicnal to the above processing, a pre-liltering step was applied. Reporters with low levels of
exprassion were removed if 80% of the values fell below the limit of detection, definad as 1.96 standard
ceviations above mean hackground. Background was delermined by a sef of sequences on the aray that are
speciically designed to not hybridize with human sequences. Reporters with small dispersion are unlikely fo be
meaningfully changed, and 50, (o reduce nolse, these were remaoved. They weie dafined as those where the fold

change between the 5% and 95% percentile was less than 1.5,

Statistical analysis of the data to identify genes regulated ax vivo by IFN-y was performed tsing & fixed-
effects regression model containing factors for donar, time, freatment and all palr wise interactions ferms. The
treatment effect was similar at the two post-treatment times of 24 and 48 hours {data nol shown), so these data
wete sonsiderad & single group to display the freatment effect. The significance threshold was defined at a false
discovery rate of 5% and a fold change of 1.72. See Storey, J.D. 2002, A direct approzch to false discovery
rates. J. P Statish, Soc. B, 54; 479-4098, the relevant portions of which are incafporate{i herein by reference, The
fold change was selected hecause we expaciad about 90% power lo detect this Toid shangs al & significance
teval of 0.001 assuming a standard deviation of .38, The results from this analysis are shown in Figure 1.

In Figure 1 each dot represenis the average Told change In exprassion of an individual gene at the RHA
lavel in biood from a healthy voluntesr stimulated ex vive with IFN-v as compared to the same blood pre-
stimulation. The x-axis reflects the fold change, and the y-axis represents the p-vatue of the difference in gene
expression in post-stimulation blood as compared to pre-stimulztion blocd. Generally, a p-vaite of 0.05 or lass
would be considered to indicate statistical significance. The circled dots in Figure 1 correspond to the twenty
genes that showed the greatest fold change in expression upcn stimulation with FN-v, where the change had g
neminal significance level of 0.001 or less. Thesa daia show that a large numuer of genes are up- and down-
ragulated by IFM-y. Tahle 1 below lists genes that ware found to ba up- or down-regulated by ex vivo stimulafion
with IFh-y, The criteda applied to sslact these genes from amaong the tens of thousands of genes on the aray
wera a false clscovery rale of <0.007, powerad &t 80% to detect an alpha of 0.001,

Table 1. Gonss whose axpression is modulated by By

AGILENT® Probe | Sequence Lisling | Symbol of | NOBI Accession fena Mame Girection of
Mams number of fene Mumbar of Sene medulation
AGILENT® Probe Seguence by Ry
Saquence
A_23 P1120725 SEQ D NO350 MO0 N 0021684 indoleanine-pymole 2.3 dioxygenase un
ﬂ 23 _P161425 SEQIDNCT2 ANKRDZZ | N _ 144590 ankyrin repeat comain 22 up
A 23 P18452 SEQ IDNO:10Y CxCLy NM_D02418 chemokine (C-XC maiif) ligand & up
A,\_ZSM_PT«’BQT SEQ 1D NO:B3  RPi- Nid_ 001010918 feypothetical protein LOCA41168 up
| 83H18.5
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AGHLENT® Probe | Sequsnce Listing | Svmbotof | MNCB! Accession Gene Hame Girsction of
Mama nuraber of Hene Mumber of Gene modulation

AGILENTE Prope Sequaence by iFiby
] Sagupnce o
A2 _PR8T22 SEQ D NG:351 READ2 N 080657 radical S-atenosyl methionine domain up
containing #
A 23 PACASY SEQID NG 252 XLKD MRE 006691 exiraceliular link domain containing 1 o
A2 P1658E4 SEQ D NO:300 PARY 4 b 014879 puiinergic receptor P2Y, G-protein coupled, up
14
A 23 PTAYR SEQ D NO:TY GBPS Nid_ 052842 guanylate binding protein 5 up
A_ZD PA33E0 SEQIDNOTS FCGR1B N Q1017386 Fe fragment of lgG, high affinity i, recaptor | up
I (CDB4)
A2 PRAB3ITO SEG D N353 SERPINBZ | MM_002575 serpin peplidass inhibitor, clade B cown
) {ovafburnin), member 2
A4 _P318565 SEGHD NO3g4 RSALZ Nh_0B0657 raticat S-adenosyl methionine domain up
coniaining 2 .
A2 PEETHES SEQTINO:322 A 24 PR8Y | A4 P5531165 Unkrown up
155
A_23 P121857 SEQIDNO:3E5 | HS3STH N 005114 heparan sulfate (glucosaming) 3-0- ey
sulfolransferase 1
A 23 POSRER SEQ B NO3sH FAMP{9 Niv_ 0024729 matrix melaliopeptidase 19 dowmn
A2 305091 SEQ 1D NOu3TH CACLIO MM _0G1585 chemokme (C-X-C motif} ligand 16 {IP-10) Lty
A_32 P107372 SEQIDKNCTE GEP1 N _002053 guanylate binding profein 1, interferon- up
: I inauzible, 67iDa
A_23_PB2880 SEQ D NO74 | GBP1 Ml 002053 guanylate binding protein 1, interfzron. up
o inducibie, 67kDa
A28 P256AEY | SEQIDNO:/S CD274 ENSTO0000281577 | CD274 mofecule up
A_23 PESEST SEQIIINO:2TS WARS N (04184 tryptophanyl-tRMA synthetase up
A 23 P18604 SEQ D NO:232 LAPS MW 015907 leusing aminopepfidase 3 up
A 24 P12690 SEQID NQ3RT MO AK128691 indoleamine-pymole 2.3 divaygenase-like 4 up
A 23 PABSI3 SEQ D NO:269 =427 i 008532 interteron, aloha-inducible protein 27 up
A_24 P4TRYAD SEGHD NO:35E A_24 P4TE | THCZ8068815 Low quality annotation - Q4TBH3 TETNG COwn
940 {L2418H3) Chromosoma 13 SCAFT124,
whole genome sholgun sequence, partial
{3%) [THC2668615]
A_Z3 P103495 SEQIDNG:SS GRPY N 052841 cuanylate binding protein 4 up
A7 Pdz3s3 SEQUD NCHTT ENVT M 318135 &t vasiant gene 7 (TEL2 oncogene) g
A 23 PE211S SEQ D NG:359 TP MM 03254 TiP metallopepidase inhibifor | cown
A28 PRTC460 SEQ D NO3GY a7 M_005532 interferon, alpha-nducible protein 27 up
A 23 PT4RCO SEQ D NO:360 GOS? Ni_0157 14 GO G switch 2 up
A_23 P38E4A0 SEQ D NO163 YAMPS Nid Q06634 vasicle-associated membrane orotein 5 up
{myohrevin)
A 23 PRTI0R SEG D NO36T COLEC1Z 1 NM_ 03078t cofiectin sul-farily member 12 down
SEQIDNO08 GBP4 Mg 052041 guanylate biriding protein 4 up
SEGID NG 362 SLCaAT2 N 003044 sofule carrier family 5 (naurotransmitier up
transporter, hataine/GABA), member 12
SEQIDNG: MO TNFEF10 Mhi_003810 fumor necroais factor (ligand) superiamily, up
membert@
A_23 PH1350 BEQ E} W63 THRD N 005361 thrombomodulin down
A2 P167642 SEQ D NG:301 GCH1 Wb, 000181 GTP eyclehvdrolase 1 {dopa-responsive up
dystonial
A P 9336479 SEQLID NO:TS Chev4 M (4143 CO274 molecide up
A_23 Pri485 SEQ D NO64 FLJZOTOH M 017933 hynothetical proteln FLIZGT0Y gown
A 23 P33T SEQ D NO36S G163 MM_0D4244 C163 molecule dorair
"{?L_ES P420196 SEQID NO:366 S0CET M GO37AS suppressor of cytoking signafing 1 up
A_Z3 PiBss2d SEQIDNO:226 THFAIPS NM_Q07115 tumor necrosis factor, alpha-induced protein | up
g
A_70_PGi7985 SEQD NO:326 B P17 | A_2A_Paiouss Unknown up
Gk
A_24 P45702 SEQ D NO:298 LOC33038 | ¥R 017251 similar to leucine aminopepiidase 3 up ":
G :
Vo piseesy SEQIDNGZ2 CIFB 001710 complement factor B up
f A_Z3 PH3VEES SEQID NO:36T SEQ I MiY_ 000491 nomplement component 1, g subcomponsnt, | up
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Sequence 4
MNOG0CH B chain
Qg
A_23 P13ata3 SEQHID NG 210 SERPINGT | NW_000062 saipin peptidase inhibifor, clade G {C1 !
inhibior), member 1, {angioedema,
hereditary)
A 23 P3B4355 SECHD NO3BS A 23 P384 | BGH47EST Low quality annofation - BGS47557 up
3585 GO2575410F 1 ikt MGC_77 Homo sapiens
olNA clone IMAGE: 4703546 5 , IRMNA
sequence [BES47I5]]
A_23 PEEISG SEQ D NO:368 Vidon M 182566 vitelline mambrane outer laver 1 homaéng ciown
. {chicken) o
A3 P32E00 SEQIDNG3T0 STABT M, 015136 stabifin 1 down
A3 P08t SEQ D NG3T ASCLZ M_0G5170 achaetz -scufe complex homoleg 2 up
. {Drosophila)
SEQ D NG:238 JAGH MM 00214 iagged 1 {Alagile syndrome} up
SEGHDNG320 SECTMI MM 003004 secreted and ransmembrane 1 L
SEQ D NG2ET FERILS NAd 0134451 far-14ike 3, myoferin (C, elegans) Lp
SEGIDNOGI72 SLAMET Nivi 021181 | SEAM family member 7 wy
SEQ D NGETO KLES MM 001736 Kruppeklike factor & {iniestinal) up
1 8EGHDNOBY Al NE 004833 absent in melanoma 2 up
SEQHDNO:3T3 SERPINEZ | ENSTON000299502 | semin peptidase inhibitor, clade B down
{ovaibumin, mermber 2
A 23 PR00138 SEQ D NO:3T4 SLAMES N 020125 SLAM family mernber 8 up
A 23 P207456 SEQ D NOITS CCLE M_005623 mr___‘i_acr’"o#me {C-C motff) gand & u
A 24 PI8073 SEGHD NOGTS speCz M 002998 syndecan 2 theparan sulfate protecglycan 1, | down
celt surface-associated, fibtoalyean)
A_Z3_PI3I0GE2 SEQ D NGO BATF2 M 138456 basic leucine zipper transcription factor, up
ATF-tike 2
A 23 P33e261 SEQID NO2a KCHJ2 NM_000891 potassium inwardly-tectifying channs, up
subfarnily J, member 2
SEQIDNG3T SAMDAN M 015589 sieriie aloha motd domain containing 4A un
SEQ D NO:377 CEa Nii_001775 CD38 molecule wp
SEGQHING:236 CYPiBt NI _CO0104 cytochrame P480, {amily 1, sublamily B, a0wn
)ﬂlypcp{m 1
A 23 P335661 SEQ IDNG:253 SAMDAA ABGZEI7E sferile alpha molif domain containing 4A up
A 23 P158325 SEQ 1D NO:3TE ANGPTLA | NM 139314 angiopoietin-like 4 dowi
A 23 PREM SEQ D NO:3YTS EDNRB N 003991 endothelin receptor tvpe B dowi
A_25 PanaNz SEQDNG:Z58 IFIT3 MR 001549 interferon-induced protain with up
totratricopaeptide repeals 3
A 23 PRSTTI SEQ D NOu3an LAMP3 M {14398 Iysosomal-associated membrane protein 3 up
; A_Z3 P92 SEQ D NG:381 L MARCO kil 08770 macrophage receptor with callagenous o
: ! struchyre
% A 23 PAOETO4 SEQ D NO9Y EPSTI (033265 epithelial stromal Interaction 1 (breast up
A_23 PRGTR07 SEQ N NO382 ABCC3 NM_ 003788 ATP-hinding cassette, sub-family G Cown
(CFTRARP ], member 3
A_23 PARARTH SEQ D NG283 L Ni_006220 interferon-induced nrofein 44-Hie up
A_Z3 PTE420 SEQ D NO285 CHORFIS | NM_020179 chrornosome 11 open reading frame 75 up
A.24 17350680 SEGQHD N6 TIFA MM_052664 TRAF-interacting profein with a forihead- up
- associated doinain
A_23 PETTUS SEQ D N384 PCOLCEZ 1 NM 013383 procollagen C-endopeptidase enhancer 2 cow
A PTOOGS SEQID NGS5 Chra M 001025158 CO74 molecule, major histocompatibiiity U
complex, class I invatiant chain
LA 30 PRSNOT SEQ 1D NO:388 CDa3 WA 012072 D83 molecule dovint
A 24 P943205 SEQIDNO.332 EPSTH ENSTOO000513624 | epithelial stromal interaction 1 (breast) up
A 24 P308OBT SEQ D NO38T HOXB4 NM_ 024015 homeochox B4 up
A_23 PA47EH SEQ D NGBS GRIN3A 133445 glutamats recentor, onofropic, N-methyl-2- up
e aspartate 3A
A 32 P162183 SEQ D NO:338 C2 Nid 000083 complement component 2 up
A3 P30O13 SEQIDND383 HUADPAT b NM 33554 major histocompatibilily complex, class 1L 2P | up

aipha 1
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AGILEMT® Probe | Seguence Listing | Symbolof | NCBI Accession Gane Mame Direction of
Hame rmber of Geha Mumber of Geng modniation
AGILENT® Probe Setuence by iFiby
Sequance
A 23 P211445 SEQID NG:240 L2 Ni_06733 LiM domain kinaze 2 up
A 23 P20790R SEGIDNO:389 SECTMA Nb_003004 secreted and transmembrane 1 U
£ 23 P128050 SEGHID NO:39D BCL2L14 Ni_030766 BCL2ike 14 {apoptosis facilitator) up
A, 23 P4s i6‘3 SEQ D NO:261 HRF1 NiW_0G2 198 interferon requistory factor 1 up
A2 SEQID NO:30E ASPHDZ AKDST157 aspariate beta-hydroxylase domain up
containing 2
i SEQID NGOG FERTL3 Nii_ 013451 fer-1-lke 3, m\,o.er in (C uécgaho s
SEQID NG:392 CAORF32 MM 152400 up
r\,?”’ P566"0 SEQID NGES STATY MR 007315 signal transducer anfé anlivator m‘ up
) . franscricfion 1, 91kDa
| A_Z3_P25354 SEGIDMNO3G3 PORXY MNM_002562 plirinergie receptor P2X, ligand-gated fon tp
channel, 7
A 23 PaRB700 SE0 D ND:39d AHRR N 020731 aryl-hydrocarbon receptor repressor down
A 73 P207003 SEQID NO38S 40780 MM 004574 septin 4 up
A 24 PATIH36 SEQIDNG:396 AZ4 P170 | ENSTQC00038308T | Low quality annstation - simifar fo HiA class | up
138 I histocompatibility antigen, D alpha chain
precursor (HLA-SE alpha chain) (MHC dlass
i GP3-alpha} (DPMW3)] {DPOA4)
(LOCH42043), mRNA
[Source:RefSeq_dnaAcc KR _0M8078]
[ENSTOOR00383097)
A 23 P144usY SEGHD NO:3g7 CSPG2 N GG4385 chondroitin selfate proteogiyean 2 [varsican) | down
A_Z3 P1830TY SEQIDMNO225 GCH1 NM_CO0161 TP cyclohydrolase 1 (dopa-responsive up
dystorua)
A 23 P134176 SEGQIDMNO.398 5002 Mhi_C01024485 superodide dismutase 2, mitochondrial up
A28 PBAZTEE SEQIDNO:309 HLA-DOAZ | NM_020056 magor histocompatibity complex, class 1, up
DQ alpha 2
SEQID MO0 RBFT Nif_052960 redined binding protein 7, cellular dowin
SEQIDNO.248  APGBECS | NM_ 145699 anoiipopratein B mRMA editing enzyme, up
PA cataiviic polypentide-like SA
A 32 P15189 SR IDNO:32E CA_ZY P1BT | AL32 P15189 Unknown up
64
A2s PTOA0 SEQHD NGADY LOCT2386 AR_HM7225 similar to nterferon-induced transmembrane | up
2 protein 3 (lederon-inducible protsin 1-8L)
SEQIDNG 402 RFY M (04031 interferon sequlatory factor 7 up
SEQIDNG:113 TARY M 000553 transmrier 1, ATP binding cessette, sub- up
~ farnily B (M LzRITAP)
A 23 P0G SEQ D NOA03 Ch109 M 133483 CIM08 molecule dowin
A 73 P21BY2R SEQIDNO:243 C40RF18 Nkt 016613 chromosome 4 apen reading frame 18 down
A_23 P8513 SEQ D NO 290 SNXAD MV 013322 sorting nexin 10 up
A 24 PHABES SEQIDNG47 CAQRF3? N 152400 chiomosome 4 open reading frame 32 us
A3 PITR3T SEQID NQ23T i APOLT NM_ 145343 aootinoprotein L, 1 up
AZ3 Pe5427 SEGIDNCZTT PEMEZ Nid_002818 profeasome (orosome, macrapaing activator | up
S subunit 2 (PAZS hela)
A _32_P30C04 SEQ D NO:342 A_32_P30D 1 AFOBG044 Low quality annotation - Homo saplens full up
04 length insert cDNA clone YX74D05,
TAFGB6044]
A 23 Paz423 SEQIDNGZ63 TNFAIP2 N 008291 tumer necrosis factor, alpha-induced protain un
2
23 P1a74 SEGQIDNO213 TNFSFI3E | NM 006573 tumer necrosis factor Digand) superfatily, | up
mamber 13b
A_23 PRO23T SEQ D NG.404 APQLS NA 145641 apoliponictein ., 3 up
A 723 Pe4TN SEQ D NO:ZTE ; GPR10SB N 006018 G proein-coupied recaptor 1008 up
A 23 Pi6BE33 SEQID NO405 L ITeBS MM (002213 intearin, beta & down
A2 PY8I0S SEQUID NG:334 S0 M (13322 serting nexin 10 up
A_Z4 PRARERS SEQ D NC408 HEA-DPAT | MM _033554 maior histocompatitility compiex, cass |, DP | up
apha 1
“h_23_Pa30os SEQ 1D NO:28Y ALDHH A Ni_000689 aldeiyde dehycrogenase 1 familty, member up
Al
A_23_P1e6787 SEQID NOhZ28 RTPd N 022147 receptor [chemosensory) fransporler orofein | up
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| antigen {DRwS) mMRNA, [M27126]

Hame numbar of (Zene Mumber of Gang moduiation
AGHENT? Probe Sequence by iFhey
Jequence
A_23 P2148e SEQ D NOA0T EONY N Q01855 endotheiin 1 up
A 23 P123805 SEQIDNO:GY JAKZ KM 004077 Janus kinase 2 {a protein tyrosing kinase) up
A 23 P11543 SEQHD NO:ANS FUCAY MM 000147 fucosidage, alpha-L- 1, tissue down
A 23 PReatt SEQ D NO:ALD TKTLT MA_012253 transketolase-like 1 down
(A 23 PrasaTa SEQHING:215 SAMDIL N 152703 sterife alpha motif domain containing 9-like .t up
A2 PR SEQ D NG:41D V3IG4 NM_007 268 Veset and immunoglobulin domain containing | cown
4
A 23 P333B4 SEG D NGA411 CilTA Ni_0007246 class I, major hisfocompatibiity complex, up
| transactivator
3, Pa5s783 SEQIDNG:412 PHGDH MM 006623 phosehoglyeerate dehydrogenase o
372 P1bB2T2 SEQIDNG:SE A 32 Pieh . THOZB850457 Low quality annotation - ALUS_HURAN up
277 {P38183) Alu subfarily SP sequence
contaminalion warning entry, parfial [12%;
......... [THOZ6504571
A_23 P150756 SEGHD NOA13 SLCOZE Mpd_Q07256 solute carrier organic anion riansporter down
famby, member ZB1
A_24 P393 SEGHNOGA4 LIRKT Nii_ (02562 purtnergic recentor P2X ligand-gatad ion up
= channel, 7
A 23 P206212 SEQ D NOA1S THBSY 1 AR 03246 thrombospongin 1 o
A_24 P23 SEQ D NOM18 BAGALTS Ni_Q04776 UDP-Gal:hetalicNAe befa 1,4 up
galactosyltransierase, polypeptide 5
A 24 POB20 SEQ D MO:335 ¢ TREC MM 12252 transcrigtion factor & s} o
i A 32 _Pa76e7 SEQD NQ:41T | HLA-DRA MNM_019111 major histocempatibility complex, class 1, 1ip
L o - DR alpha
A 23 PATIBE S0 NO4R SASE W _152792 skin aspartic prefease uh
A 23 PA500Y SEQ 1D NOA1Y HUADRES | MM_D02125 majer histocompatibility complex, class |, up
DR beta &
A_E3 13014 SEG D N2 RNASES MM_GOB615 rihonuclease, KNase A family, kB down
A_24_PESET0L SEQID NO42 LOC3$102 | XR_018907 simifar to inferferon-induced fransmembrane | up
i a protein 3 {interiaron-inducible protein 1-8U)
A 2 PEEVAVD SEQ D NOw4R2 BIRCABP Nid 017523 AIAP associafed factor-1 up
A2 P19ER27 SEQID NG423 HLA-DGAT | NB_002122 maior histocompatibility complex, class 1, U
D0 aloha 4
A_24 P36R4EG SEQIG NO-424 B4GALTH N D047T6 LIDP-Gal betaGicMAe beta 1,4- up
galactosylyansierase, polypeptide &
A 23 PTAIET SEGHD NO:283 {FIThd W 003641 interferon induced ransmembrane protein 1 1 up
{9-27) |
A_23 PBI08 SEG D NO:4ZE HLA-DGBT ¢ NM_ 002123 major histocompativility cemplex, class 1, up §
0 heta 1
A4 P33IARS SEQIDNO:Y PETPIRZ Nii_(024430 proling-serine-threonine phosphatase up
interacting profein 2
A 23 P2OY99S SEQIDNC A28 ILTRM NM_ 173842 interleukin 1 recepior antagonist up
A 23 P23074 SEQ IDNG:4ZT IFi44 NM_006417 interferon-indused protein 44 Uz
AZ3 PTI837 SEQDNG:A28 TLRS MM (018610 toil-like receptor & up
A 23 Pisi72n SEQ D NO:224 SMNFT b 0186 | Jun dimertzation protein p2 {SNFT up
A 32 P1B4304 SER D NO:329 TFEC Nivi 122! transcription factor EC up
A_23 PRTRAS SEQIDNG:429 IFITi3 NiA 021034 inferferon induced transmembrane prolein 3 Ee]
(1-8U)
A 23 P4ABA4 SEQ 1D NG:430 CChA1 MM 003914 cyelin At up
A_23 P2E8RTEY SEQ D NO:431 HLAOPBY 1 Nb_002121 major Mstocompatibility complex, dass 1L, DR | up
: beta 1
A_Z3 PIB5S5E SEGID NS4 GK N 203391 giveeral kinase up
A_23 Pe3209 SEQ D NG432 HsD1 1B NM_1B1755 i hydroxysteroid (11-beta) dehydrogenase 1 up
A_23_P31006 SEQ D NO:4I3 HLADRBS | NM_002125 major histecampatibility complex, class i, up
DR beta 5
A 23 P120315 SECQIDND:434 MTHFDZ M _001040409 methytenetetrahydrofolate dehydrogenase up
(MADP+ depandent) 2,
methenyltetrahydrofelate cyclohydrolase
A 23 PE38IS SEQID NG:G2 FAS Mg 000043 Fas {TNF recepior superfamily, member 6) up
A_24 PRANIZ3 SEQID NG:435 A 24 PB4S | MZ7128 1 bow guality annotation - Human lymphocyle up
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AGILENT® Probe Seguence by by
- Sequence
A 23 P31898 SEQ D NCHZES uBh Ni_006358 ulbigitin 2 L
A_Z3 P183320 SEQIDNGZTT 1AM MM 600701 interceiluiar adhasion molecule 1[CD54), up
human thinovirus receptor
A_23 PAS102 SEQ D NCh38 PALLD Wi 016081 pafladin, cvtoskelefal associated protein down
A 23 P81Y SEQ [P NO:A3Y? i8G15 hitd 005101 1SG15 ubiguitin-like modifier D
A_P3 P20207% SEQID NO:438 SPFHY NM_D0845% BPFH domain famity, member 1 up
A_23_P170719 SEQ D KO:439 A_Z3_PAT0 | A_23 PIT071G Linknown down
714
A_24 PAGTETG SEQ 1D NG440 RCBTR? AKA25170 requiator of chromosome condensation down
(RCCT) and BTB (PQZ) domain containing
protein 7
A_23 PEB109 SEQ B NO2BY PLSCRY NM_021105 phospholipid scramblase 1 up
A_Z23_P18510 SEQID NG44t HLA-DOB2 | NM _182549 rnajor histocampatibility complex, class 1, up
DQ beta 2
A 24 PI003EY SEQD NGBS &K MM 203381 giycerol kinase up
A_23 P4zE3 SEQ D NG:442 BIRC4BP W 017523 KIAP associated factor-1 up
A_24 P2a583s8 SEQ D NGC443 HLADPEZ | NR_ 001438 maior histocompatibility complex, class 1 D2 1 up
° e bela? (pseudogers) | .
A24 PEBOZT SECQHD NO:324 APGBEC3 | NM_004900 anpoiipopiotein B mRNA editing enzyme, up
B catalyiic polypeptide-like 36
A 23 P15T136 S5EQ D NG44 SCIN Wi 0331248 scinderin up
LA 2 PETAZY0 SEQ D NO:BS STATT NM_139266 signal fransducer and activator of up
fransoription 1, 97kDa
A 23 P306148 SEQHD NO:445 PliL NM_(002675 promystoeytic lsukemia up
A_24 PRT0472 SEQ D NO446 HLADRB4 | NM_021983 eajor histocompatibility complex, class |} Lp
DR heta 4
A3 P218540 SEQHD NO447 £MR3 Mh_(332571 egfike module containing, mucin-like, cown
fiofmore recepior-like 3
A2 PrABEZE SEQ D NGA448 A_24_P246 | ENSTOOOG0308384 | Low quaity annotabion - simifario HtA class | up
626 It histocompatibility antigen, DP alpha chain
precurser (HLA-SE alpha chain) {MHC class
1 DP Z-alpha) (DP(W3H DP{WAR
(LOCBA2074), miRiNA
[BoureeRefSeq_dnazhec XR_018081)
[ENSTOOC00308384)
A_23 F358044 SEQ 1D NO449 ML Nig_033244 i jeukeria up
A 73 PEG3E3 SEG D NGO PARPY b, 031458 JF-sibose} polymerase Tamily, L
merher 8
A 24 PI42929 SEQ D MO450 OAS? Ni_ (016817 Z-5-gigoadenylate synthelase 2, 889/7 1kDa up
A_24_PI54800 SEGHD NO451 HLA-DOA MM_002118 rmajor histocompatibility complex, class i, e
DG alpha
A_32 P20YYE0 SEQHD NGA45Z i CliTA NW_000246 class i, major hislocompalibility complex, up
) fransactivator
A_24 P118892 SEQ NG4S RE7 NN 004029 interferon regulatory factor 7 up
A_24 Pr2UEs5 SkGHD NG:308 CiA Mkt 015981 complemant component 1, ¢ subcomponent, | up
A chain
A2 PH19745 BEQID NG44 1 M 212482 fibronectin 1 cown
A_F3 P34835 SEQID NO:455 ERINA Ik O0BST2 larnin AT cown
A4 PETBAST SEQ 1D NG:456 A_24 PRI8 | BESZG21Z Low qualily annofation - BES28212 RCS- up
437 BMNO153-310800-034-A04 BMNG193 Homo
sapiens cDNA, mRNA sequence [BES2621 721
A 23 PATES5 SEQ D NO:4sT QAST NM_005187 2-5-oligoadenylate synthatase 3 100kDa up
A_24 P16013 SEGHIDNO:458 HLA-DRBE | NR_001268 major histocompatiiity complex, dlass 1l up
DR bata 6 {pseudogene)
A23 PTR4A50 SEQIDNO:455 PHLDAT M 007350 pleckstrin homoiogy-ike domain, family A, down
member 1
A 23 P32ATAD SEQ D NO480 LINCR BiCO12317 likely ortholog of mouss fung-inducible up
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f\Gfl F’\éT“ Frobe Sequsnce by Iy
A 73 P3BCA5Y SLQ ID NO:254 AROLA Ni4 030642 apolipoprotein L, 4 up
A 74 P299318 SEQD NO461 FAMAGD MNi_182705 famity with sequence similarity 101, member | down
B
A_GZ P1333Y SEQID NOC:462 A_32 P133 | THC2G45080 Unknown down
37
A 23 PATS SEQ D NO462 LILRBS N 006844 leukocyte immunoglonulin-tke receptor, cown
subfarily B (with TM and T domains),
rmamber 5
A 32 P108254 SEQID NO-464 FARM20A N 017583 family with sequence sindlarity 20, member A | up
A2 P343233 SEQID NO:465 HLADRBY | NM_002124 trajor histocormpatibility complex, class i, up
A 32 P351968 SEQIDNO:AGs HLA-DMB Nig_002118 mgjor histocompatibility comnplex, class i, up
Did beta
A_Z23 P145338 SEQ D MNOMBT HLA-DREB3 | BUARBOST maajor histocompatiziity complex, class il up
DR beta 3
A 24 PAZA5G 3EQ IDNG463 SORTI 002959 sorfili 1 up
A 32 PTAZ6A SEQID NGRS TIMEMZE6 MM_17R5G5 transmembrans protein 28 o
A 23 PR3 SEQ D NGH4T0 HOMER2 MM {04328 hamer homolog 3 (Drosophita) i
P A24 PADZER2 SEQIDNG:ATT HLADREBI | NM (022555 mjor histocompatibility comelex, class ile]
i | DR befa 3
(A 24 P35O0 SEG D ND:AT?2 LIMKZ MM 01031801 | Lidd domain kisase 2 up
A 22 P187592 SEQ D NOATS A 32 P57 ¢+ EMSTOD0CO330BST | Low gualilty annotation - similar to interferan- | up
592 imduced transmembrane protein 3
{interferon-inducible protein 1-8U)
(LOCE02051, mRNA
{Source:RefSeq_dnaAccKR_018421)
[ENS 0000339867 ]
A_24 PA00382 SEQ ID NOAT4 GK Nii_ 203391 giyeeral kinase up
A 23 P255444 SEQ D NO:60 DAPPY Nh_014385 dual adaptor of phosphotyresine and 3- )
- ! phosrhainositides
A_23 P35u245 SEQID NOATS MET ni_G00245 met prote-oncogens {henatocyte growth dort
factor recapton)
A_32 P78 SEQID NO4TE A2 PTBY | CDTA3044 Low quality annotation - COT43044 ULH- up
21 FT-bpee-A13-0-Ulst NCLCGAP_FT1 Homo
oaams cOMA clene UHH-FT1-bjxee-03-C-U1
B mHNA sequence ICDT 1“04’]
A 23 P2E2105 SEQIDNO:8s RIPK2 Nhd 003821 recepmr-interacténg serine-threoning kinase up
g
A 73 P120883 SEQID NOATT HEAOX Ni_G02133 heme oxygenase {decycling 1 down
A 23 PET064 SECQHD NOR208 FEXOB N (8438 F-hox arotein 8 up
A 24 PA16GO7 SEQID NS AP(LS MM 145641 apolivoprotein L, 3 up
A 23 PEIES SEQ R NO.278 tFiH N 022168 inferferen induced with heficase C domain 1 up
A 23 P149475 SEQID NG:218 EFCAB2 Ni 032328 EF-hand calcium Binding domain 2 up
| A 24 P172481 SEQD NG136Z TRIZZ N 008074 _trinartite motif-containing 22 up
A_Z3 P58y SEQ DNGS3 GBP3 N 018284 gquanylate hinding protein 3 up
-._23 P30900 SEQ 1D NCA47a HLADOAT | BCO08585 major histocompatibiity complex, class i, o
[ alpha
Aw'i’i _P323148 SEQ D NG 31L: LYPDS Mid_182573 |_YBHLAUR domain containing 5 4]
A_24 POZEOE2 SEQIDNG:EZY | NRP1 N 003873 naurostin 1 o
A 24 PigB443 SEQID NG f18( HLADPB 1 NM_002121 major histecompatibility complex, dass i, DP | up
bela 1
A_24 PS4 SEQHD MNCr481 IFIT4R NR_0G1580 inteiferon inducad fransmembrane protein 4 up
peeudogans
A 23 P136683 SEO D NO482 HLADGBT 3 M20432 rajar histocompatibility complex, class i, up
D0 bata 1
SEQID NG:210 MBN Nii_001024688 nibrin 314]
SEQHD NO:233 TRMZZ Nl One0T4 | trinartite motif-cantaining 22 )
A_ 23 SEQ D NG2O2 GO Wi 005408 chemokine (C-X-C matif) ligand 11 up
A 23 PT 9518 SLQID NO:28Y IL1B Nid_000578 fterleukint beta down
A 24 PS 523271 1 SEQIDNCG:483 A_24 PO23 | M1SOT3 | Low quality annalation - Human MHC class 1 | up
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g HLA-DR-hieta-1 chain mRMA (DR4,Dwi4}, 3
end, clong BIN4GC30, [M15073]
A 23 P0ORTE SEQ D NO:R3T PLEK N 007664 pleckatrin up
A_P3 P258493 SEQ D NO:4T LMMNB1 MM_COSETS lamin 21 up
A_Z3 P14BR43 SEQID NO:484 ATRIB1 N DO1677 ATPase, Nat/Kt transporting, beta 1 up
polypeptide
A_Z3_P208119 SEQID NOBA PSTRIPZ N _024430 proline-sering-inreoning phospnatase up
interacting protein 2
A_24 PO156R92 SEQ D NO48S PHLDAT MM _0G7 250 pleckstrin homology-like domain, family A, dowin
member |
A_23_P2eoad1 SEQ D NO:486 AZ3 PeR% | THO2852038 Low quality annotation - G8SPEA_9PRIM w3
51 (QBSPEAL) Maior histocompatibility complex
b {Fragment), partial (85%] [THC2632038]
A_24 P361896 SEQ D NO:ABT WMT2A i NM_0G2E5E3 metallothionein 2A up
A_23 P108R44 SEQ D) NG4BS MT2A | bW 005953 metallothicnein 2A up
A28 PETETOZ SEQID NO128 GBS MhE_018284 guanyiate binding protein 3 Up
A3 P13ZEBY SOV NO:20S SC0o2 Mh_005138 SC0 eytochrome oxitdase deficlent homolog u
Ofyessty
A 23 P2B1E5 SEQIDNG488 | GPRB4 Mhd,_020370 G protein-coupled receptor 84 up
A3 PRAAS SEQHD NO:2T5 TIVI0 Mi_012456 translocase of inner mitochondrial memivang | uwp
10 homolog (yeast)

A 24 PIT405 | SEQIDNO4SD CCRL2 Wil 003965 chemoking (C-C motif) receptorlike 2 up
A 24 P1ogdr? ; SLPI Md_ 003064 secretory leukovyte peplidase inhibitor up
A 23 P2OT058 bHQ 1D NOs4g2 30C83 NR_003855 suppressor of cytoking signsfing 3 up
A 24 PRPIEE SEQIDNG493 A24 P521 | A 24 P52168 Unkaown up

! 68

LA 23 PROesd SEQHINO:248 iLi5 intefleukin 15 up
A3 P72351 SEQ D NO434 A 32 PT23 Low cusiity annotation - Hemo sapiens dewn

5l COMA; FLIZ2487 15, clone HRC10931,
JAKOR6140]
A 23 P35812 SEQ DNOZS CASP4 NIM_033306 caspase 4, apoplesis-related cysteing U

N nentidase
A2 P23 SEQ D NO4as MT2A ENSTO0000246185 | melallolhionsin 2A upp
A 32 P1i8O13 SEQ D NOA56 A 32 PUE | THCZ2657593 iow quality annotation - ALLH HUMAN up

o13 (PEe188) Al SI=bfcm|IyJ seguence
ination warning entry, partial (7%}

A 23 P2015ET SEQ 0 NO:A4S7 SORTI Ni_ 002959 up

ALZ3 P34AT0A0 SEQ I NOZES DTX3L NM_ 138287 daftex 3-ike {Drosophila) up
A 23 PATI0A SEG ) NORET CASPS (304347 caspase 4, apoplosiselated cysisine £y

peptidase
A 23 P3SE5 SEQ ) NO:Z08 c2 R, 000683 complement component 2 up
A_ 23 Paddiz SEQ H) NO2GS PRCDLG | NM_025239 programmed cell death 1 ligand 2 up
?
A 24 Pes2tTT SEQ I NO498 A 24 PBE2 ¢ THC2688469 Unknown up
177
A_23_P856a3 SEQID NG90 GBPZ NM_ 0041720 guanyiate binding protein 2, intereron- up
inducible
A28 P4sui4 SEQ 1D NO49% 50051 Nh_003745 sunpressor of cylokine sianafing 4 Lp
A2 PHE24AG BEQ D NO:S00 A 32 PESZ | THCZ2670291 Low guality annotation - UBP30_HUMAN up
49 {Q70CQ3) Ubigquilin carboxyl-Herminal
hydrofase 30 {Ubiquitin thicesterase 30)
{tiblquiin-apecifc-procassing protease 30)
{Deubiquitinating enzyme 30) | partial {5%)
[THC2070291] )
A_32 P5EETES SEQ 1D NG44 PARP14 Niv_017554 naly {ADP-nhose) polymerase family, up
member 14
SEQ 1B NG10? Al Nivi_004588 M-myc {ard STAT} interactor un
SEQ D NO:501 LEP N D00Z30 leptin {obesity homuolog, mouse) down
SEQ D NO:A02 RHOU N4 021206 ras hemolog gene family, member U up
SEQ D NO:222 STX M 003764 1 syntaxin 11 up
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MEB Accession

Gione Mamse

Direction of

[AKO26267]

Harme numbar of Geng Rumhar of Gene modulation
AGILENT® Probe Baguencs by Faby
Sequsnce
A 24 P925314 SEQ D NO:S03 Gi2A AK127910 G2 ganglioside activator uig
A 73 Po4B28 BEQID NGB04 OASH N_002534 2 5-dliguadenyiate synthetase 1, 4048kDa ug
A 23 P1Z8541 SEQD NOSHS TRAFI NM_006700 TRAF-type zine finger dormain containmg 1 up
A 23 P4ET18 SEQID NO;:A06 NFE2L3 Mg 004289 nuclear factor {ervthrotd-derived 2)ike 3 up
A 24 P8gARY SEQ D NGEGT COKN1A N 078467 cyclin-dependent kinase inhibitor 1A (p214, up
Cint)
A 23 114754 SEQHD NO:E08 HAPLING NM_ 178232 hyaluronan and proteoglvean fink protein 3 up
A ’73 PHG2308 SEQ D NGB0 PSEN? NM o044y prasenifin 2 {(Alzheimer dissass 4) up
A2 PTSVA SEQ D NOG:266 UBEZLS NM_188183 ubiguitin-conjugating eneyme B2L 6 up
AZ23 PI1434 SEQIDNGE10 NLRP1Z N 033297 NLR farily, pyrin domain containing 12 ot
A3 141362 SEQIDNGET FZ02 NM_001466 frizzled homelog 2 {Drosophila) up
A2 PR87043 SEQIDNG:S1Z [FITE2 Nid_(06435 intetferon induced transmermbiane protsin 2 up
{1-800
AP PROTAG SEQIDNOSTS P N 033238 oromyetocylic leukemia up
A 23 PA21718 SEQ D NG201 ANXA3 NM_ 005139 annexin A3 up
A 23 20002 SEQIDNOG14 SP110 Ni_004540 SP110 auclaar bocy protein up
A3 P00 SEQIDNO:119 PSMBS Nid_002800 proteasome (prosome, macropain subunit, up
beta type, § large multifunciicnal peplidase
]
A 32 13568 SEQIDND:5TS HLA-DOA M 002119 major histocompatibitily comalex, class |, up
B o o ) DCafohg
23 PeY3G SEQIDNG:282 CCRL2 N 03085 chemokine [C-C mo 11} fece:)mr like 2 up
A_24_P2aATa3 SEQID NGBS A_24_ P24 ENSTOO00G270031 | Low guality ennalztion - interferon induceg up
933 transmembrena proteln 3 (1-8L) (EITM3),
MRMA
[SourceRefSeq_dnaAcc:NM_021634]
[ENSTH0000270021)
A 23 PasMD SEQIDNOA1T TLRY N (13562 tali-lke receptor 7 up
A 24 PI6E9s SEQ D NOES P GEP2 ENSTORO002946683 | guanytate binding protein 2, interferon- up
inducibie
A 23 P2 SEQIDNOSTS CDe3 NM_012072 CO3 motecule down
AP ;’ SEGID NG20T AP NM 025144 dphakinase1 W
A 23 P210455 SEQ D NG:S1 Pi3 N 002638 pentidase inhibitor 3, skin derived (SKALP) up
A 23 P2AGGA SEQHINO:244 [F72 MM 00547 interferon-nduced profein with up
tetrafricopeplide repeats 2
A 24 D4BEG8 SEQ D NCGH321 APCLZ NM_145637 apoilsoprotein L, 2 up
LA 73 PB2A4Y SEQ D NG:520 DFMAS Ml 004403 deafness, autcsomal dominant 5 down
A 23 P12aadr SEQ D NG203 LRRK2 N 198578 leucine-rich repeat kinase 2 up
A 23 PA168% SEQ 1D NO:521 LOCS4103 1 AK126364 hypothetical protein 1L.OCH4103 up
A 23 PETO36 SEQ 1D NO;522 ChA0 Nb (01250 CD40 molecule, TMF recentor superfamily up
member 5
A 24 P4A3950 SEQ IR NO5Z3 RNASE] MM 198232 ribonuciease, RMase A family, 1 (pancreatic) § down
A_23 P1i0195 SEQ IDNO:524 HERCE NM (15323 hect domain and RLD 5 up
A 23 P1Gg2 SEQID NOH2E RARRESY | NM_004585 retinoic acid receptor responder (fazarotene up
inguced) 3
A_Z3 PEIEE14 SEQID NCR528 TNFRSF8 N 001243 tumor necrosis factor receplor superfamily, dowini
mamher 8
A 23 P2t SEQ D NO:52TF GPR34 M 001033513 G protein-coupled receptor 34 down
A_23 P2IT258 SEQ D NO52E CYBB M, 000387 cytochiome b-245, beta polypentide {chronic | up
ranulomatous diseass)
AR PTIT0 SEQ D NO5ZS B_32_PTIT | ADG416S Low ouality annatation - AI0S4168 up
it ga29201.51 Soaras_MNhHMPu_51 Homo
sapiens cDOMA clone IMAGE: 1688136 3'
sirilar to gh;X64532_rnat INTERLEUKIN-1
RECEPTOR ANTAGONIST PROTEIN
PRECURSOR [HUMAN),, mRNA sequence
FAINS4185]
A 24 PU3LER? SEQ D NO:E3E NUEBA1 CRBO6E2S negative requlator of ublquitinlike proteins 1 up
A 24 Pa51254 SEEQHD NG:531 A 24 PRBT | AKC262GT Low quality annotaiien - Homo sapiens oWl
254 cBINAC FLIZ2614 fis, clone HBICE0E8.
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Symboi of

HCE Actassion

(ene Marme

Hractlon of

|

Mame numbet of Sane Nursber of Gane inodutztion
AGILENTY Probe Sequence by HF iy
Seguence
A 73 P16414 SEQ D NO:AE2 HRASLSZ | NM_00708% HRAS like suppressor 3 up
A_23 P59210 SEQIDNOAES CORNTA NM_000389 cyelin-depesndent Kinase inhibttor 1A {p21, up
Cind)
A 23 P4YORO SEG D NO:265 FGL2 N 008682 fibrinogen-like 2 up
A 24 PAGAT St IDNO:B34 PTGES Niv 0048738 prostagandin E synthase acwn
A_23 PATESS SEQIDNOG:Z30 KCNJ15 Ni 170738 potassium inwardly-rectifying channel, up
subfamily J, member 15
A 23 P20 SEQ I NO:B35 SLPI N _(03064 secraiory leukooyte pentidase inhibitor up
23 PIEREM SEQ D NOB3S ChTM2 MM_ 144673 CREF-like MARVEL transmembrane domain | down
containing 2
A_73 P62932 SEQID NO:A3T ATP1B1 MM 67T ATPase, Ma+/i(+ fransparting, beta 1 up
| polypeptide )
PA24 PIS10M8 SEQ 1D NO:29% PARP1 NM_ 017554 noly (ADP-those) polymerase famnily, U
{ member 14
AL2S PAZIS SEQIDNO:538 HLADMA Ni_006126 major istocompatibility complex, class H, up
DM alpha
A3 Pradss? SEQ D NO:A3Y GMZA NM_000405 GM2 ganglioside activator up
A_32_P115555 SEG 1D NOB40 A_32 P115 | AAY91488 Low quatity annotation - 0s21h06.51 up
585 NCE CEAP_GC3 Homo sapiens cONA clone
IMAGE: 1612789 3' similar to gb:J00194 HLA
CLASS [ HISTOCOMPATIBILITY
ANTIGEN, DR ALPHA CHAIM (HUMAN),,
T mRNA sequance [AASS1488]
A2 PO15R40 SEG D NO:541 ASPHD? N _020437 aspariate bela-hydroxylase domain up
contaiting 2
A28 P1A0ROT SEGHDNO21T PSMB10 Nid_ 002801 proteascme {arosome, macropain) subunit, up
i bata type, 10
A 23 PAT8ESH SEGH D NO:E42 | ARLSB N 178815 ADIP-ribosylation factor-like 58 )
A2 P04453 SEQHD NG:E43 1 PAPSE2 N 001315880 3'-phosphoadenosine 5-phosphosuliate towin
synthase 2
A 23 PRTTOS SEQIDNOZE3 FL 22662 M_02487¢ hynothatival protein FLIZZG67 i un
A 23 P111804 SECHD NOB44 PARF12 Nbd_022750 poly (ADP -ribose) polymerase family, D up
. member 12
A 23 P179486 SEQ D NOB4S SEPXA N 016352 selenoprotsin X, 1 up
A_23 PY232 SEQHINGZ94 GCNT1 Nid_001480 glucosaminyt (N-acetyl) ransferase 1, core 2 | up
{heta-1,6-N-acelyighicosaminyiansisnase)
A 24 PASEO2 SEC D NO:b46 A 24 P85 | A_Z4 Pi5502 Uriktrown up
0z
A_Z3 PS5YSS SEQHD NO: 54T SLC1AS NM_(05628 solute carrier family 1 {neulral amino acid up
fransporier), memhber 5
A_Z3 15414 SEQ D NO:2B SCARF1 N 145351 scavenger receptor class F, member * L
A 23 P1007 11 SEQIDND:S48 PP22 NM_000304 pericheral myetin protein 22 COWN
A2 Pi1142 SEQ D ND:549 KIAA0040 | Mg (14658 KIAADD40 up
A 23 PAZ SEQHDNO250 SQRDL, MM_021199 suifide nuinons reductase-like {ysasf) up
A_23 P39237 SEQID NO:650 ZER36 Pi_G03407 zin fingger protein 36, CIH type, hotnolog L
(mouse}
A 23 P353TIT SEQ 1D NO:Ro1 CABORFTS | MM 152308 chmmiosome 16 open reading frame 75 up
A 24 P3s2310 SEQIDNG:316 CEACAMY NM_O01717 carcinopmbryonic antigen-related cel up
athesion molecule 1 {biliary glyeoprotein)
A2 P24 SEQ D NOss2 STOM NI 198404 storatin up
A_23_Prae0ce SEQ D NO:55ES PPARG Nbd_138711 nemxisome proliferator-activated recepior down
ELIE]
A 24 _P53051 BEQIDNG128 LACTR WA 171848 tactamase, beta up
A 32 PA0827T SEQ D NO:S A 32 P08 | BGA3014T Low quality annotation - BO30147 up
277 {85008 %1 Human insulinoma Homo sapiens
CONA clone IMAGES778111 3", mENA
sequence [BO130G147]
A_32 PUsaz SEQ D NO:247 CO0RF39 N 017738 chromosome 9 open reading frame 39 s}
A 23 P211488 SEQ D NO:241 APOL2 Nk _145637 apolinopratein L, 2 !
A 23 P58748 SEQ D NO:271 FAP Nid 004460 fibroblast activation profein, alpha up ;
A 24 PY3EETH SEG D NO:328 SO0z BCO18934 superoxide dismutase 2, mitochondrial uD
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Sequence
A 23 3729879 SEG D NO:252 RHBDF2 Ni_024599 rhambaoid 3 homoleg 2 (Diosophila) up
A_23 4821 SEQID NG:268 JUNB N 002224 jun B proto-oncogens up
A23 P9s1TZ SEQ D NO:ESS CT7ORFRT | NM_ 070914 chromosome 17 open reading frame 27 un
/\_23___Pf‘3442 SEQ I NO:5R6 SASHT MM (15278 SAM and 5H3 domain containing 1 up
A_Z3_P112260 SEQ D NG:200 GNG10 Mh_001017998 guanine nucleotide binding ovotein (G up
pratein), gamma 10
A28 PIR0HY SEQIDNGSBET MME Nk, 007288 membrane meialio-endapeptidase {neutral own
R endopeplidase, enkephalinasel
A_23 P20B14 SEQID NOC:235 DOX58 NM_C14314 DEAD {Asp-Glu-Ala-Asp) box polvpeplide 58 | up
,,,,, {SEQID NO:BSY)
A_24_PaBOAT SEQ D NO:E58 i SLCHBAT0 | NM 318503 solute carrier famify 16, member 10 Cowi
o {aromalic aming acid transporter) N
A_23 PAOHI08 SEQHD NG:26G FDEZA N 002599 phosphodiesterase 24, cCRMP-stimulated dowh
A_23 P42424 SEQIDNG:214 TMEMI4S 1 MM 024660 transmembrane protein 149 up
A2 PARZ25 SEQIDNG.E5Y EGR3 MM 004430 carty growth response 3 up
A 23 P17EE3 SEQID NGEBD WX NAM_002462 myxovires (influenza virus) resistance 1, up
N interferon-inducible protein p78 (mouse;
A 23 P26024 SEQIDNG CIO0RF48 |+ WM 032443 chromosome 15 open reading frame 48 up
A 23 PAZES SEQ D NG BIRCABP Nh_ 017523 XIAP associafed factor-1 up
A 23 PAsA02 SEQIDNG GLIPH]T My Q06851 Gl pathogenesis-related 1 (giioma) Cown
A_23_P166408 SEQ IDNO:227 CEM Nid_020530 orostatin M up
A_2E P155M49 SEQIDND; 218 APQLE N 030641 apoliponrctein L, B up
A_23_ Pt SECQUID NO: B84 AYTLT NM 017839 anyltransiarase like 1 up
A_2d P47 SEQIDNO3TY A_24 PATY | BLOB3SAT Low cuadity annotation - Homo sapiens up
it cDNA slone IMAGE 4748832, partial cds.
HCoe3e4
A% PAARTE SEQ D NO:S0S NISDC2 N 022808 S-nuciectidase domain containing 2 Cown
A_23 PEBI0S SEQ D NQ:EBS THMBR10 Ni_(121103 thymosin, beta 10 up
A 23 PAIa3 SEGHD MO:56T ALOXEAP Nt 001629 arachiconate 5-lpaxygenase-aciivating down
protein
24 PaBiadd SEQ D NG 568 HLA-DMEB BCO3E850 major histocompatibility complex class 1 up
DM befa
SEQHD NG206 ALPK N 025144 alpha-kinase 1 up
SEQ D NGS69 A4 P35 | A 24 PI15405 Unknown un
405
SEQIDNG245 NEM Nid_001024688 nibrin up
s SECHE NO:164 NLRCS Nh_032208 MLR family, CARD domair containing 5 up
A_23_P427703 SEQIDNOETG | MTTL Xa7261 rietallothiongin 1L (psetdogene) up
A 23 P112051 SEQ D NO:198 GNG0 N 001017988 guanine nuclectide binding profein {& U
protein), gamma 10
A_23_P34142 | SEGIDNG:E7Y WHPh MiVE_016303 WY domain binding protein & down
A_Z3 PT6823 SEGHD NG:SF? ADSSL N 199165 adenylosuccinate synthase like 1 dewn
A 23 P161338 SEQIDNDST3 PPAY iyl 021129 pyrophosphatase {inorganic) 1 . up
A_32_P156746 SEQID NG 33T A_32 P156 | BE8Z5G44 Low guality annctation - BES25944 Cl2- up
748 ENOCT4-310500-207-g07 ENGO 4 Homo
sapiens eDMA, mRNA sequence [BEE26044]
A 24 Pi98508 SEQD NO:HTL PML A _C02675 oremyelocyiic leukemia up
A_P23_P137855 SEQID NG:BT5E MLICT NM_D02456 mucin 1, cell suiface associaled vp
A_24 PY40168 SEQ I NO:ETE PAPSS? NM_O0T015880 F-phosphoadenosine 5-phosphosulate dowin
synthass 2
A_23_Pi0376s SEQID NO:ET FCERIA N GO2001 Fe fragment of Igk, high affinity |, recepfor dowil
Tor; alpha polypeptida
A _23_P26583 SEQIDNO 158 MLRGH M 032206 NLR family, CARD domain containing 8 up
A_23 P259897 SEQID NOSTE PSATY N 058179 phasphosarine aminotransferase 1 up
A 23 P111583 SEQIDNGSTS ¢ €036 Ni4 001001847 €136 molecule (thrombospendin receplor) down
A 24 _PO43587 SEQID NO:580 PHLDAY NA_007 350 pleckstiin homology-like domain, family A, dowrs
memger 1
A_Z4 P49199 5EQ 1D NO:581 GLDN MNii_ 181789 gliomedin up
A 24 POAO12 SEQID NC:331 DTX3L NIV 138287 deftex 3-ike [Drosophila) up
A 23 Pla2esy SEQID NC5E2 TTLLA N 14640 tubulin tyrosing ligase-fike family, member 4 | down
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L Sequance
A 23 P25644n SEQID MO8 YCRIPY N 025054 valosin containing protein (p87Vpd7 complex | up
' interacting protein 1
A 23 P129492 SEQ D NO:204 SEPX1 M 0168337 salenoprotein X, up
A_23 PT8g3r SEQIDNC:A8S CCLy NM_008273 chemoking (C-C mot) ligand 7 down
A 23 P119789 SEQ D NG54 FAM11B NR_ 000034 family with sequence similarty 11, member B | up
AZ3 P1BBes SEQ D ND:22G KLF10 rh, 005855 Kruppel-ike facior 10 up
A 24 PATITIS SEG D NOI5ES ZBTB24 M 014797 zinc finger and BTE domain conlaining 74 )
A 23 %:ﬂm SEG D NO:B8S ADORAS Nii 000677 adenosing A3 receptor down
A 23 PRsEE3 | SEQIDNC:BET STOM MM 198194 stomatin N up
A 24 P210408 SEG 1D NO:588 KLES N 001730 Kruppek-liks factor & {intestinal) un
A_32 PY1TTE SEQID NO345 A_S2 POIT | THCZE44238 Lew quality annotation - ALLH_HUSAN up
73 {P34188) Alu subfamily J sequence
conptamination waming entry, partial {10%)
[THC2830569]
A 24 P183150 SEQ D NOSA9 CHCES Nid_ 002096 chemokine {C-X-C motifi ligand 3 down
A 74 PBATGS SEQHD NGRSO LOC484 1 XR_DM8057 similar to Methionine-R-sulfoxide recuctase up
g {Sefenoprotein X 1)
A_24 PEREDO SEQ D NOwas SLCHAY NM_000578 solule carrier family 11 {prolon-coupled dowin
divalent metal ion bansporters), member 1
A 32 PO2415 SEQIDNO:3456 A_32 PG24 | THC2526269 Low quatity annotation - ALUS HUMAN un
15 {POE192) Alu subfamily SC sequence
contamination waming entry, partial {14%)
[THC2526289] _
A_T5 PABBS SEQ D NO:280 KREMENMT | ONM 001039570 kiingle containing fransmembrane protem ] | up
A_24_PROZ45 SEQ D NOEY2 FH_A-DMA NM_(G06120 major histocampatibifity complex, class i, up
Dl aipha
A 24 PO3RG8H SEQDNG:328 . BCATH 4005504 branched chain eminotransferase 1, town
wwwwww ; : cyiosolic
A_24 PR01380 SEQIDNG93 ACSLS MNil_203380 acyl-CoA synthelase long-chaimn famity up
memoer 5
A28 P124624 SEQ D NO:AGL OLRT N_002543 axidized low density lipoprotein (lectin-like) down
recaptor 1
A 23 P2E3145 SEQ B NG5 TAGAP NM_ 064114 T-cell aciivation GTPase aclivating profen up
A 24 P3BATL SEQ D NO:598 TAGAP NR_054114 T-cell activation GTPase activating protein up
A_F3 P8GO SEQ D NO:BYT 18 Ni_005531 interferon, camma-inducibie protein 16 up
A 23 PI61647 SEQ 1D NOH538 PC MM _0010407 18 pyruvate carbaxylase down
A_Z3 Poagiz SEQID NGS5 A3 PEBYT | WEUTRT Low guatity annotation - WB0781 zd25105.11 | down
2 Soares_fetal_heart NoHFHOW Homo
sapiens cONA clone IMAGE 341703 &'
simifar fo gh:J02874 FATTY ACID-BINDING
PROTER, ADIPOCYTE (HUMAN], mRNA
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ sequence [WE0TS1]
A 725 PR50245 SEQ [P NO:B00 CcDr2 MM_D01782 CO72 molecule up
A_23 PR02520 SEQ D NOAOT 411 MR 1772374 intedeukin 4 tnduced 1 i
A 23 P153390 SEQ HING:SG2 CLECAG NM_193452 C-type lectin superfamily 4, member G up
A_24 Poa11g7 SEOQ 1D NO:330 APOLE HM_03084 1 aorotein L, 6 up
A3 P13B6a0 SEQ D NO:209 IL18RA N 172200 ukin 15 receptor, alpha up
A_32 P191at7 SEQDNQ:240 A 32 P19t | Al&39248 10w cuaniy annotation - A430246 §59308x1 | ¢
417 NCLCGAP_1ymtZ Homo sapiens cONA
clone IMAGE2134742 &' simiiar to
gh: 31141 HLA CLASS H
HIBTOCOMPATIBILITY ANTIGEN, DO
BETA CHAIN {HUMAN]:, mRNA sequence
TAl420246]
A3 PRO2GTR SEQID N3 CASP1 NM_(33202 caspase 1, apoptosis-related cysteine up
pephidase (interleukin 1, beta, convartase}
A 23 Parss0 SEG 1D NO:604 HTRAT MM 002775 HirA saring pepiidase 1 down
A ?fi P334361 SEQ 1D NO:314 FLJ20035 N 917631 hypothetical protein FLI20035 up
3 _P114814 SEQHD NOWBO2 RHOU Mi_071205 ras homolog gene family, member U up
A_23 P122924 SEQ D MOBO6 NHBA M4 002192 inkibin, beta A {activin A, activin AB alpha up
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L
o

Birection of

MNarma number of Geng Mumnhar of Gane moditation
AGILENT® Proba Sequence by -y
Sequsnce i
polyoeptide)
A 23 P1527682 SEQ D NO:607 {Fi35 N 005533 interferon-induced protein 35 up
A 24 P2iaagt SEQDINQ:204 METPY MM Q24717 mulltiple C2 domaing, transmembrans 1 un
A_23 P145086 SEQ D NGEo8 TPSTH MM 003596 tyrosyviprofein sulfotransferase | down
A_24 PTIC08 SEQID NG:B0% PTGS? Wii_00096Y prostagiandin-endepearoxide synthase 2 s
{prostagiandin G synthase and
cyclonxygenase)
A 23 PaT983 SEQIDNOET MT18 NM_D0Eg4T metailothionein 1B {iunctional) D
A28 P253IY] SEQID NGB CAMP M_004345 caihelicidin antimicrobial pepfids dawn
A 23 Ph2TS SEQIDNCE12  SBNCZ N 014963 strawberry natch homolog 2 {Dros up
A 23 PUE02 SEQIDNGB13 ECGFT 001953 andothelial cell growth factor 1 (patelst- up
= darived)
A_23 P152548 SEQHINGG14 SCPEPT N 021626 serine carbonypeptidase 1 Jup
A 23 PA862 SEQ D NCATSE BCL3 MNi_005178 i Beell CLLAymphoma 3 ip
A_32 PR22E0 SEQ D N34 A 32 P22 | AF119008 Low quatity annotation - Homo sapiens fis]
250 PROZ955 mRAA, complete cds. JAF119808]
A 23 PosgEd SEG D NCETS THFRSF10 | Mi_0G3841 fumor necrosis Tactor receptor superfamily, town
C member 10c, decoy without an intraceliular
domain
A3 P205ABS SEQID NOBYT SLCYAS Mid_ 18227728 solule carrier famity 7 (cationic amino ackd cown
transporter, v+ syatem), member 8
A 24 P243T4G SEQ NGBS PDK4 NM_002612 pymevate dehydrogenase kinase, lsoxyme 4 | down
A28 PRT2389 SEQHIDNCGE19 LOGCZ8521 | ARKD92228 fiypotheticat profgin LOC285218 up’
5
A 23 P161126 SEQ D NGB0 WMOV10 it 020963 flov1), Meloney leukernia virus 10, homofog | up
{mause}
A_D4_PEsGR02 SEQ ) NO323 A 24 PBEY ¢ THCZBZTTTZ Lo quality annotation - HUMCAAAZ un
2 complement component C4A Flome
sapiens} {exp=-1, win=0; cg=0), partial (8%)
[THCZ527772]
A_24 Pg14519 SEQIDNGH21 CYEB 5677289 cytachrome b-245, hata polypestide {chronic | up
granuiomateus disease)
A28 P304071 SEGID NCG22 EIT2 N 01547 interferon-inducead protein with up
_____ tetratricopeplide repeats 2
SEQIDNGB23 CDi0g M 133493 CO8 molecule oW
SO D NOBR4 PRRGA Nt 024081 profine rich Gla {Garboxyghutamic acid) 4 up
{lransmembrane) L
A3 PIR5EE SEQ D NOB25 AHR M OD621 anyt hydrocaroon receptor down
A28 P3SE13D SEQ D NO:B2E UsPenL ENSTO0000277875 | USPS Nerminal like un
A 24 panosa SEQID NOG2Y LYZ M 000229 lysozyme (renal amyloldosis) s
A 23 Pl97Ro3 SEQHD NOG28 LYBK N_D17527 ivmphooyte anfigen 6 complex, focus £ dowim
A3 P307243 SEQ D NG:529 LRAP i leukocyte-deitved arginine aminopeptidase up
A 24 P1325842 SEG 1D NO:E30 PRL N_002675 promyelocytic ledkemia 1]
£ 24 P211106 SEG 1D NO:E3 A_24 P211 | ENBTOC000382790 | Low quality annotation - Tusmor necrosis dow
108 factor receptor suparfamity member 114
precursor {Receptor activator of NE-Ki3)
(Ostecciast differentiation factsr receptor)
{ODFR) {CD265 antigen),
Source:Uniprot/ SWISSPROT Ace: Q9YBQG]
[EMSTO0000382790]
A_ze PT3IZ SEG D NGB32 A 24 PTA2 1A 24 PTI22 Unknown is]
2
A 23 P243837 SEGQIDNG254 PARP11 N _020367 poly (ADP-ribose) polymerase family, up
o member 11
AZ3 PE00d1 SEQUD NGB33 NLRP1Z NM, 033287 MLR faimily, pyrin domain containing 12 down
AS2 PAI9TS SEQHD NO:E34 A 32 P121 | A 32 P121978 Unicnown ups
978
A 23 P202837 1 BEQIDNGE3S CCNDA NI_052056 cyelin D4 up
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Sequence Listing

Symbol of

NOB Accession

Geneg Mame

Direction of

Marmz ey of Gane Kurnher of Gere moduiation
AGILENT® Proba Seguence by M-y
Sequence | b
A 24 136866 SEQID NG SLCBAY Ni_021097 solute carrier family 8 (sodism/calcium U
exchanger], menber 1
A 24 PaTI42 SEQIDNO233 PROKZ NM_D21835 prokineticin 2 £iowin
A 24 PI6I952 SEQ D NGE3T FAMZ0A MM _017568 familv with sequence similarity 20, member A | up
A 23 P3R53 SEQ D NGE3E KLF4 Wi 004205 Kruprel-ike factor 4 {gut) up
A5 P168327 SEQID NGBS TGFBI NM_000358 transforming growdh facior, bela-induced, cown
68k ]
A3 PA0933 SEQ D NGB0 MG Nk 005950 metalivthiongin 16 up
n__,32_P19J462 SEQIDNC:G4H LOGC3ER07 | ENSTOR00G341287 | similar to RIKEM cDNA DE30025F18 up
2
A_24 PPBARZRS SEQ Y NCsa2 A_24_PR3S | A_Z4 PB835388 Unknown down
386
A 23 P217428 SEQ D NG:643 ARHGAPS | N 0074 Rho GTPase agtivating protein 6 riow
A_Z3 PSTH SEQINOZT2 3LC2A1 N 006510 sclute carrier family 2 {facilitated glucose down
transporter), member 1
A 23 PI006S SEQ D NG4S FLJ3033 AKDZ3TAD ypothetical protein FLI31033 up
A_23 PEZMG SEQ D NG:s44 SPEH1 NM 008459 SPEH domain family, member 1 tuwp
A 23 PRITE3 SECHD NO:BAS C13CRF8 JM, 25113 chromosome 13 open reading frame 18 doven
A 23 PA2302 SEGID NO285 HiA-DGAZ | N 020058 major histocompatibility complex, class B, up
it alpha 2
A 23 PA2282 BEGHDNOZ64 C4B M_001002029 complement eomponent 4B {Chiklo Blood up
grawp) e
A 23 P329353 SEG D NO:B4G CZORF32 Nh_015463 chromesome 2 open reading frame 32 down
| A,‘z:‘»_.)ilia@\ o} SEQD NOBAT EGRZ NI 000399 sarly growth response 2 [Krox-20 homolog, up
i Drosophia)
A 23 PT4001 SEQID N4 51004712 MM 005621 5100 calcium binding protein A12 down
§A2% PR0ET4 SEGID NO:B48 MT1E N7 5617 retallothionein 1E Hunctional) up
A 32 P118010 SEGID NOS4S A 32 P18 ¢ THCZBATSE3 Low quality annotation - ALUT HUMAN up
me {P39188) Al subfemily J sequence
contamination warning entry, partial (7%)
TTHC2657593)
A_23_PE02312 SEQID NOSSG coat NM_(78481 CLO7 molecule up
A 24 P138322 SEQHD NOBSY NRP1 N 001024629 meuropiin ) dowin
A 23 Plsassd SEQD NO:Ga2 CHi70RF76 | NM 207387 chromesome 17 open reading frame 76 down
A2 PIILEE6 SEG D NOBES SECTHMT N 003004 secreted and transmembrans 1 up
A_Z3_P138060 SEQ D NOGH4 REF141 Mt (110422 ring finger protein 144 down
A_Z3_P138425 SEG D NGS5 USPapt BC042543 | USPE N-etming [ike up
A E3 P116286 SEG D NO:658 AMPDS Nii (01025390 adunosing menophosphate deaminase Cown
{Isaform Ej
A 24 P855EG SEQ D NOB5T FH1 N 212482 i A down
A 24 P304154 SEQIDNO312 AMPL3 N GOT025390 adenosing monophosphate deaminase GO
{isoform E}
A3 PA1424 SEQ D NO:B58 SLC29A8 Ny 022154 sofute carrier family 38 (zinc fransporter), down
AAAAAAAAAA i member 8
A_24 P1250%6 SEQ 1D NOESS MTEX Mivi_005S52 metallothionein 1X up
A_Z3 P13B5A SR NO:BE0 AKRICS M 003739 aido-keto reductase family 1, member C3 {3 1 down
alpha hydroxystercid dehydrogenase, fype i)
A_24 PAT26E25 SEQIDNO:31S RNF141 N 015422 ring finger proten 141 down
AR PUGOS SEQD NOBET A_37 P20 | AVTSEITD Low gqualily annotation - AV7E81TO RM up
5 Homno sapiens cOMA clone BMFBGALY 5',
miRhA sequence [AVTE6170]
A 23 P378248 SEQ D NGS62 IF4 BXE47761 IAROS familly zine finger 4 (Eos) up
A28 P434919 SEQIDNOESS RAB42 N 182304 RAB42, member RAS oncogene family down
A 23 _P55738 SEQIDNO:BE4 CEACAMT 1 NM_001024912 carcinogmbryonic antigen-rafated call up
- adhesion molecule 1 {hiliary giycoprotein)
A2 PAT4343 SEQ D NGBS MTiH M 005951 miataliohicnsin H up
o Low quality annotation - xq40e08 x1
A_2 POZAOTG SEQ D NG54 A 24 Po2e | AWITHETE NCL_CGAP_Lu28 Homo sapiens cONA . up
! a1G cione IMAGE 2753102 ¥ similar fn
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Jymbol of

NGB! Accassion

(Gene Name

Birection of

Mame nurnber of Gene Number of Gene smoduistion
AGHLENTE Probe Saguence by {Fidy
. Ssquence
ghiX57352 INTERFERON-INDUCIBLE
PROTER 1-8U (HUMANY, mRNA sequence
IAW27E878]
A_32 PHTE SEG D NOBsY A2 PITT 1 AKD94088 Low guality annetation - Homo sapiens up
a3 cIONA FLI3BTES fis, clone ADIPS2000245,
[AK054088)
A 23 Pa03247 SEQID HNO:S68 MT1X Kid_005852 metaliothionein 1X up
A_24 P158490 SEQIDNG:TA KCRMAT MNM_002247 patassium large contuckance calcium- up
aclivated channel, subfamily M, aipha
marmber 1
A_J2_P103695 SEQID NG:GRY FAMGZAT CREZVATS farily with sequence similarity 92, membear up
Ad
A28 B33530% SEQ D NG678 GAS3 NM 06187 2-5-dligeadenyiate synthetase 3, 100kDa up
A_23 P52266 SEQ 1D NOSTY [F1T NM_ (548 interferon-induced protein with up
tetratricopeplide repeats 1
A 23 Praitd SEQIDNOGF2 PLAL M 002658 olasininegen activator, wrokinase up
A_23 P181837 SEQD NOETH MRV M 130385 frwring retrovirus integration sife 1 homoleg | down
A_32 P33080 SEQIDNGETS A 32 PHE3 | BGZi52672 Laow quality annofation - RST35951 Altersys | up
040 RAGE Liprary Homo saplens cDNA, mRHA
secushoe [BE21E267)
A 24 PI0BEI0 SEQID NC:675 IAATETS ENSTONOO0319902 | KIAATE1E Ligs
A3z P2007T24 SECQHD NOIETS _32_PR00 1 AI28013 Low quality annoteiion - Homo sapiens al
724 cONA FLIAB132 fis, clone TESTIZE51627.
AKA28013] -
A 23 PRTETS kG D NOETT N 001784 CD6Y molecule up
A 23 P41344 SEQIDNC:ETS N 001432 entrequiin down
A 23 PABRYS SEQIDNOSTY M TEE232 ribonuclease, RNase Afamily, 1 (pancreatic) | down
A 73 P1asTss SEQID NO:E80 MR 001557 inferedkin & recaplor, bela cdown
A 23 P132B22 ¢ SEQIDNO:HS KRNt 0190601 5-3 exoribonuciease 1 ug
A2 _P2130i4 SEGHD NGB8 SLCZAG NiA_001 001290 i solute carrier famity 2 (fachitated glucose up
| tansponter), member 9
A 32 P396546 SEQYNG:343 ARNTLZ AZ56215 anyl hydrocarhon receptor nuclear s
translocator-like 2
A4 PazE2 SEQ D NOSE2 PEEN2 NI (00447 oresenilin 2 (Alzheimer disease 4) up
A 24 BOTIAST SEQ D NO-683 CxCLE B 002504 chamoking (C-X-C moif) ligand 5 down
A_23 P38o2s SEQD NO:684 DYsk KNM_003494 dysfeilin, b girdle muscular dystrophy 28 um
| (aufosamal recessive)
A 24 pRstezz SEQ D NG307 PTGS2 NRE_000963 prostagiandin-endoprroxide synthase 2 up
{mrostagiandin GfA synthage and
- cyclosxypenase)
A_Z3 P1e37e2 SEGHD NO:BBS LOCBAETA | NM_G01035854 raetallothionein 1H-ike protein up
ol
A2 P2ET12 SEG D NO:BBE TRPMG NM_017862 fransient receptor potential cation channst, down
subfamily M, member 8
A_23 PESIM SEQIDNGEET7 SUCKR1 A 033060 suceinate receptor | up
A 24 P7504 SEQID NO:BaR APOLE MM 030641 i apalipepiotein ., 6 up
A 23 P37a017 SEQIDNO:GES CCL3 Ni_00Z2083 chemoline {C-C motifi ligand 2 up
A_Z3 PRO5Z200 SEQIDNG:234 DHRS12 WM_02470%5 dehydrogenasefeductase (SOR family) e
member 12
A 23 Pan4358 SEQ D NGRSO CLECSA Mi 013252 C-type leciin domain family 5, member A CoWn
A_Z3 P217049 SEGQ D KO:BYT i FREQ Mid 14286 frequenin homolog (Drosophila) COWN
A3 PETRIT SEGHHINGBY2 LRRCCH NM_633407 leucine rich repeat and colled-coil domain up
contaming 1
A 23 P206707 SEQ D NOBS3 MT1G Nid_ 005060 metallothionein 16 up
A 32 P138348 SEQ D NO:B94 LYEK N (17527 iymphocyte antigen 6 complex, locus K clown
A 23 PIIG204 SEQ D NOES CXCLS M 002984 chemokine (C-X-C motif} ligand 5 COWN
A 73 P52 SEQ D NOBSS | ThIEMASA 1 N 018004 | transmembrane protain 454 up

Amino acid and nucleotide sequences included in publicly available database entries corresponding to the

National Center for Biotechnology information {NCBI} accassion numbers listed In Table 1 above are
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incorporated herein by reference. Simiarly, the sequences of the Agitent® probes are publicly available in the
Gene Expression Omnibus (GEQ) Database of NCBL. 1n particular, these seguances are among thase disclosed
for the Agileni-026652 Whole Human Genome Misroaimay 4x44K v2 and are incorporated herein by referance.
Exampfe 2. Sorum levels of selecied profeins in lupus and lupus nephritls patients comparsd fo healthy
voliatonrs

Gene dysregulation in SLE was Initially examined in a study of 19 healthy voluntears and 38 lupus
subjects, which included patients from the dlinical trial described in Example 3 a5 well as other lupus patients,
Further, fhese studies were extended lo include patients parficipaling in the clinical tial described in Example 4
below, which included fupug nephritis patierts as well as pallents having SLE without nephiitis.  Pardpheral Blood
samgples from healthy volunteers and from lupus patients (before dosing) were coliected in serum separator
tubes {red/nlack marble lop) and processed for serum. Serum CXCLI0, COLZ, C-C motif chemoking 5 (CCLS;
also known as RANTES), and [L-18 concenirations were datermined with commercially avaiiable ELISAs

crding to the manufaciuress’ insfrictions (R&D Systems, Minneapolis, MN and Madical & Biological
Labaratories Co, Lid, Des Plaines, 1L}, Samgles were analyzed in tiplicate and levels ware quantified by
interpolation from a standard curve run in paraliel on each micro-iter plate. Log ralio of gene sxpression In lupus
subjects relative to healthy subjects afong with 55% confidence intervals were estimated using linear regression
and expressed as fold change. See Kackar .M., and Harville, DA, 1984, Approximations for Standard Errors of
Estimators of Fixed and Random Effscts in Mixed Linear-Models. Journal of the American Staiistical Association
79: 853-862, tha relevant poriions of which are incorporated herein by reference.

The resulis are shown in Figure 2. These data indicate that meadian serum leveis of CXCL10, IL-18, and
COL2 ware elevated in SLE and lupus nephritis subiects compared 1o healthy volunteers. Further, median lavels
aiserved in lupus nephrilts patients wers at least numerically higher than levets chservad in SILE patients,
though differences wars statistically sigrificant only for IL.-18 expression. No differance In levels of RANTES
could be demonstrated (data not shown). As wil be shown below, exprassion of CXCL10 at the RMA and profein
tevels is degreased Jn vive In human jupus and Wpug nephritis palients in responss to treatment with the anii-
hulFN-y antibocy AMG 811,

Similarly, gene dysregulation in SLE comparad o healthy subjects at the RMA leval was investigated
using microariay analysis periormed essentially as described in Example 1 except that the pre-filtering stap was
omitted. These results are reported in partin Tabls 2 below. Like the restlts displayed in Figure 2, daia in Table
2 indicate that levels of expression of some genes at the RNA level differ in SLE patients as compared to healthy
volunteers,

Examnpie 30 Single dose escalafion study of a neutralizing antl-hufFM-y antibody

Described below is 2 phase 1, randomized, double-blind, placebo-cordrolled, single dose escalation
study of an anti-hulFN-v antbody (AMG 811) in subjects with mild, stable SLE. Anti-hulFN-v antihodies,
including AMG 811, are described hereln (above under the heading “Interferon Gamma Inhibitors™ and in LS.

Patent 7,335,743, the refevant portions of which are insorporated hereln by reference. Adults aged 18 o 85 with
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a thagnosis of SLE (as defined by the American College of Rheumatology classification criteria) of at lgast &
ronins duration were enrolled. Anti-malanals, leflunomide, or methofrexate, and up to 20 mgiday of prednisone
{or equivaient] were parmilted as concomitant therapies. The subjects had stable disease, that s, symotoms
that were constant with no change in therapy for at least 30 days prior to randomization.

Twenty-six subjects with mild, stable SLE were enrolled in this Phase 1, single dose, double bling,
randomizead, placebo controfled., clinical trial. There were three sunjects treated with active drug in each cohort
{intal of eightean subiecls) and eight subjects in the combined placeho group'. The mean age was 43.3 years in
the active group and 44.1 in the placebo group. The subjects were predaminantly female (82%) and Caucasian
(62%). The mean Systamic Lugus Ervthematosts Disease Activity Index (SLEDAL see Bombardier et al. (1882),
Agthritis & Rheum. 35(b}); 630-640, the relevant portions of which are incorporatad herein by reference) soore
was low (2.3 and 3.8 for placebo and AMG 811 groups, respestively). Fifly per cend of slaceho subjects and 28%
of the subjects receiving AMG B11 were on corticosteroids, recelving mean doses of 10 mg/day and 13.5
mglday, respectively. Sevanly five per cent of placebo subjects and 100% of the subjects receiving AMG 811
were on anti-malanals, while a single subject in the AMG 811 group was on an immunosuppressant
{methotrexais).

Fach subject was teated with & single dose of AMG 811 (2 mitligrams (mg) subcutanaous {3C), 6 mg
SC, 20 mg 5C, 80 mg SC, 180 mg SC, or 80 myg infravenous (1V)) or placsbo (vehicle controly on day 1 of the
siudy. The end of study (E0S) ranged from day 84 to day 196 depending on the dose level, Serumtube and
PAXgena® bicod RNA tube samples were collected from all cohorts at baseling, that is, on day 1 prior fo dosing
and at days 19, 56, and £08S afler treatment. All samples were coltacted and included for analysis with the
exception of ong placebo EOS sample, one EOS sample from the 6 mg treated cohort, and two day 15 samples
from the 20 mg cohort, One sample at the day 15 tme point {60 mg 1Y) was subsequently determined fo e from
an unschedulad day 8 visit. As an actual day 15 sample was not available from this patient, and the axpected
drug exposure was net anticipatad to be vary different betwean day B and day 15, this semiple was included wilh
ihe day 15 resulls

Total RNA was isolated from sach sampla and processed and analyzed by hybridization fo a miciarray
as described in Example T above, excent that the pre-filtering slep to remove genes having iow levels of
axpression was not performed.

Thess resufts are shown in the lett panel of Figure 3, which shows the foid difference in expression of
individual genes at the RNA level in day 15 blood samples Trom patients treated with AMG 811 and baseline or
placebo-trealed subjects. As in Figure 1, dofs represent data from 2 particular gene saquence. The x-axis
shows the fold difference in RMA expression in samples from patients treated with AMG 811 versus in samples
rom patients treated with placebo. Dots reprasenting the same twenty genes that were circled in Figure 1 are
also circled here,

More detalled data on thase twenty genes from this experiment, as well a3 from the ex vivo stimulation
experiment described in Example 1 and the comparison of heafthy ve. SLE subjects described in Example 2, is

shown in Table 2 below.
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Agilent® Proba | Seguence Symbol, Produci{NEGBI Sequena RSt | Lupus v, 35 Pyatue for
Dasignation Listing accession nuimbar of Listing Fold heaithy reatment | treatment
HMumber of the | cliNA saguence) Number changs Fodd affect affect
probe of  cONA {55% Ch change Fold ftreated at
sSefuUence SGLUSNGE {85% 1) change clay 15 va.
(83% 5 ¢ basslins)
23 P112026 | SEQID NDO1T indoleamine 2,3- | SEQIDNOSD 1.3 1.4 14 0.076
MNO.350 dioxygenase 1 {106,128 (12,14 {-2.0, 1.9
(NM_002184} ]
A 23 Pi81428 | SEQIDNOT2 | ANKRDZZ ankyrin repeat | SEQIDNO:S1 10.8 13 22 <0001
domain 22 (MM _144550) 881324 {-1.0,1.7) {-3.0 -1.4)
A_23_P1sds2 SEQ D CHCLD chemokine SEQIDNDSZ 9.8 1.3 1.3 <0.004
NO08 {C-AC matif) ligand 8 04114 (11,15 -16-1.2)
(NM_002415) -
A 24 PR8722 | BEQID RSADZ radicai S- SEQID NGRS 77 5.2 1.3 0,184
M0O:351 gderosyl methionine (5.9,10.1) (2.3, 11.5) 1 (18, 1.1
demain coniaining 2
{NM_08085T; .
A_23 PIa27 SEQIDNOB3 | FAMZEF family with SEQID NS4 74 12 -18 <.001
sequence simiarity 26, 6.9,8.0) {-1.6, 1.5) {-1.9,-1.3)
member
uuuuuuuuuu (MI_001540919)
A 24 P185884 | SEQID P2RY 14 pusinergic SEQ D NO:55 7.3 -1 1.7 (001
MOS0G receplor P2Y, G-protein {5.0,10.7) {-15 1.2} (24,13
coupled, 14
[NM_001081455)
A_Z3 PTAXND SEGIDNGTS | GBRS guamnate binding | SEQID NGB8 70 13 -1.8 <0001
protefn 8 (NM_052042} (5098 (10,17 {-2.3-1.5)
A2 PR&TIEE | SEQID SERPINGY garmpin SEQIDNO:ET 64 25 1.7 0.001
NO:322 peptidase nhibitor, dade {4589 (1.7,3.8) (24,13
G, mernbear 1
(M. D00062)
A_23 PEIZE0 | SEQIDNOYI | FOGRIB or CDB4AFC SEQHD NG5S 83 1.7 21 <0 0
fragment of 195, high 4.8,8.2) 1118} (-26-1.6)
affinity th, recentor
[MM_001G17586})
A 23 PISC45Y | SEQID CYVET lymphatic vessel | SEGID NG5 B0 10 -1.1 0.267
MO:352 endothetial hvaluronan 7oA 1.2, 1% 1.2, 114
) recaptor 1 (NM_008691)
A 24 P24AE3YS | SEQID SERPINBZ, serpin SEGHD MCG:g0 5.8 1.0 -1.1 0.538
MO:353 pepticlase inhikitor, clada 7.5,4.8 12,12 1.3, 1.1]
B
{ovalbumin}, member 2
(N 001143818}
A_23_P203382 SEQID MAP19malix SEQHD NGB 58 {-7.6,- 1.2 S10 0.699
NO356 metationeptidase 19 4.4) {1.0,1.4 (12,11
. (MM _002429)
A_Z3 P82890 ¢ SEQIDNO:74 ¢ GBPYguanylate binding | SEQIDNC:GZ 58 18 20 <0601
orotein 1, inferferon- {4.0,7.7) (1.1,22) (-2.4-18)
inducible, 8TkDa
|, 002053) ‘,
A 22 PHITI72 | SEQIDNOTE | GBPYguanylale binding | SEQIDNOG2 56 16 -1.8 <0001
proteirt 1, interferon- {41,768 {12,274 {24 .-1.8)
incucible, 67kDa
(NM_002053)
A 24 P03 SEQID CXCL10 ghemokine SEQHID NOG3 5.4 1.3 16 3.008
MO {C-X-C motif) Hgand 10 AA7 10, 1.8} {-2.2-1.1)
(NR 001535
A 24 P316955 | BCQID RSA? radical S- SEQ D NOET 5.4 38 12 0.235
| NO354 adenosyl methioine 4653 (2.1,82) 17,14
domain containing 2
{NM_G80857)
A 23 P42353 SEQIDNOTT | ETVT gls variant 7 SEQIDNGE 52 1.8 18 <0001
(N 016135) . (38,75 {13,258 (2414
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Agllent® Probe | Sequence Symbol, ProduciNCRBE | Soquene Fier S8 Lupusy, | DS Povalue for
Designation Listing accassion pumber of Listing Fold healthy | treatment | treatmant
fumber of the 1 cbDMA saguence) Humber changs Fotd effact gffect
nrobs of  clINA {G5% Chy change Fold {froated at
FaguEnRCe saguene (85% T4 change day 15 vs.
(85% Gy | haseline]
A3 FI56487 ¢ SEQIDNGTS | PDL1Programmed SEQHD NOG5 50 12 -1.8 <43.001
Death Ligand-1 (3984 {101, 1.4 (-23-1.4)
{AY 254340
A3 P1ziehY | SEQID HE35T1 heparan suliate | SEQID NO®ES 491 1.0 1.0 0892
NO355 [glurosamine} 3-0- 54.4.4) {-1.3, 1.3} 1.2, 1.1
sulfotransterase 1
(MM_005114)
A 24 P12690 SEQID INDOZinddleamine 2,3- | SEQID NO®BT 4.8 1.0 14 0146
0357 dionygenase 2 3783 (11, 1.2 -1.3,1.0)
(BC1153498) L

Marny of the (ransoripts that were mosi impacted by lreatment with HFN-y ax vive, which are ¢ircled In
Figure 1 and the left panel of Figure 3, are downregulated by treatmaent with AMG 811 in vive, Thess dala
provide strong evidence that AMG 811 can inhibit IFN-v-reguiated gene expression i vive in SLE patienis,
Thase data are also renorted in more detall Table 5 {describad in more delai below) which names a hroader et
of genes whosa expiession is modulated by AMG 811 in vivo.

An example of the in vivo effect of AMG 811 on gene expression atthe RNA level is provided by
guznylate tinding protein T{GBR1), Levels of GRPY BNA observed in individuial patients before dosing with
AMG 811 on Day -1 and on Day 18 of the study (sfier dosing) are shown in the right panel of Figure 3. The gene
exprassion lavels for the GBP1T transeript were standardized against levels seen In healthy voluntears (y-axis of

the figure} and plotted against the serum levels of AMG 811 observed at days -1 and 15, which, of course, varled
zccording to dosage. GBP1 RMA expression decreased at day 15 as compared fo day -1 in each patient freatad
with AMG 811, In samples from patients treated with placebo, considerable chiange In GBP1 expression was

<

also obsarved, but the direction of change was not consistent, and the expression was, on average, not different

Detwean sludy days p=0.54, gata not shown).  Bince GBEP-1 15 one of the genes whose expression s

upregulated by IFN-y siimulation of bicod of healthy volunteers ex vivo, these results suggest that inhibtion of

b is oocuming inevery patient raated with AMG 811 in this study.

To detarming the effects of various doses of AMG 811 on URCL10 protein exprassion, peripheral blood
sampies wers faken and processad for serum, and CXCL 10 protsin concenirations were determined by ELISA
assay. [Hiferences between levals of profein exprassion at baseling and atter a single dose of AMG 811 were

mated by 3 izea-effects regrassion model containing factors for visit and dose, a random factor for subject,
and an inferaction term for vislt and dose. Figure 4 shows the fold changs In CXOLI0 profein lavels at Days 15
and 86 and at the end of study {2G8) as compared (o baseline CXCL10 protein levels, with error hars showing
the 95% confidence intervals using small sampla size correction. Kackar, RN, and Harville,D AL 1984,
Appraximations for Standard Errors of £stimators of Fixed and Random Effects in Mixed Linear-Models, Joumral
of the American Stalistical Association 79:853-862. These dats indicate that a single dosa of AMG 811 graater

than 20 mg, that is, 80 mg or 180 mg, decreasad levels of serum CXCLA0 pro novivo in SLE palients.
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Levels of AMG 811 in serum were defermined using a validated sandwich Immunoassay at Amgen inc.,
Thousand Gaks, CA. Study samples were added o a plate coated with a mouse anti-AMG 811 monodona
antibody. After caplure of AMG 811 with the immoblized antibody, unbound materials were removed by a wash
step. Biotin conjugated rabbit anti-AMG 811 polyclonal antibody (Amgen Inc., CA) was added to defect ths
captured AMG 811, After another incubation step with streptavidin-HRP, a tetramethvibenzidine (TMB) peroxide
substrate solution (KPL Inc,, MD) was added to produce a colotimetic signal, which was proportional to the

amount of AMG 811 hound by the capture reagent. The color development was stopped by addition oﬂ (;

and the optical density (OD) signal was measured at 450 nm with referance to 850 rm. The absorbance versus
concentration relationship was regressed according o a four-parameter logistic (auto-estimate) regression model
with a weighting factor of /Y. The lower Emii of quantification (LLOG was 15,2 ng/mi. Resuls from the single-
dose escalation study are shown in Figure 5. AMG 811 exhibited lingar pharmacokinetics (PK), with a mean
termingt hall-tie (e ) ranging from 12 t0 29 days. Foliowing a single 80 mg 1V dose, the mean area under the
curve (AUC) value was approximately 3-old higher than for the 60 mg SC dose, indicating 2n approximale 30%
Dicavailabilily. Mean AMG 811 PK parameters are prasenied in Tahle 3.

zhie 3. Soruwm PK Pararoeters for AMIG B11

ARG B BY Parsmetors
Houts i}ec,el (mg} T (b} Cond® fsgifmb) MGt (1ig-dayiml) Hie® {day}
GG e 747413 (1143 {C.181) G2 (\EA) ?1 DA
5 14 {14-14) 0.323 (C.275) 11.6(7.61) G297
20 404.0-7.0) 1.87(0.54%) 45, (.'( 72) "’3 2{3.0M0
50 40078 453 {0.708) 117 (38.6) 1? 3{4.75)
180 40¢4.0-14) 17.6 (8.14) == )] 19.3(0.867)
Y 80 0.04 (0.02,0.04) 256 (10.6) 369 {188 18, 6 4610

2 Ona suibfect incohort 1 (recaiving a dose of 2mg) had only 2 measurable AMG 811 concentrations {dalz incuded
wherP applicable)

#Time 1o maximum cbserved concentration {tee:) are presented as median (range of values observyed)

¢ Mean {standard deviafion} maximum serum concentration achisved.
4 Wean (standard deviation) ares under the curve value 1o last meastired time point.
s Mean (standard deviation) senim tarrninal half iife,

Levels of total it M-y protein in patients dosad with AMG 811 were also determined. The total IFN-y

concentration in human serum was measired using a validated sandwich immunocassay af Amgen
Ino. Thousand Caks, CA. Specifically, study samples were incubated with 25 uofmb of AMG 811 at 37°C 1o form
IFN--AMG 811 complexes priot (o heing added to a plate coafad with a mouse anti-lFN-y menoclonal antibody
{Fyoutt Biotechnology, Uden, Netherlands). Alter capture of IFN-p-AMG 811 complex with the immobiizad anti-
I N-y monacional antibody, unbound materials were removed by a wash slen. Blotin conjugated rabbit anti-AMG
171 polyconal antibody {Amgen inc., CA) was added for detaction of the captured {FNyv-AMG 811 complex.
After another incubation step with streptavidin-HRP, a tetramethyibenzidine {TMB} peroxide suhstrate solutio
(KPL Inc., MDj was added to produce a colorimetric signal, which was proportional to the amount of FFhy bound

by the capture reagent. The color development was stopped by addition of H.S 04; and the optical density (G

signal was measured at 450 nm with refergnce o 650 nm. The sbserbance versus cancentration relationship
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was regressed according o a four-parameter logistic {atto-estimate} regression model with a weighting factor of
Y. The LLCQ of the method was 50 po/ml.

The totat IFN-y concentration repregents both hound and free endogenous levels, Free 1FN-y levels
were not assassed separately. An amount of AMG 811 sifficlent to saturate all IFN-y was addad to the serum
samples, and the resuiting AMG 811Ny complexes wers detected by means of the sandwich iImmunoassay,
as deseribed above,  These resuits are shown in Figures 6A (median levels) and 68 (mean levels). Total IFN-
v median levels increased in a dose-dependent manner, then refumed {o baseling by approximately 6 to 7
months posidose. Figura 8A. The plateau in Cray values al doses of 80 and 180 mg SC and 60 mg 1Y may
inetractty reflect the saturation of cireatating, IFN-v levels by AMG 811, These data suggest that 80 mg SC was
the lowest dose lested that saturated the avalable tFNwy in patlents. At doses of 180 mg SCor 80 mg IV, the
fata suggest that this saturation of available IFN-v was mainiained for a longer period of time.

In addition, these data suggest that dosing frequancy can be adjusted so as to maintain levels of total

iFN-y at or near the plateau concentrations abserved at the higher doses. For example, at a dose of 80 mg SC,

C*\

z level of total IFN-y of almost 400 pg/ml is achieved at early imepoints, which staris to drop off af ahout thres or
four weeks post-dosing. Dosing repealed about every 3, 4, 5, or 6 weeks could he beneficial at a dose of 60 mg
SC Similarly, al doses of 60 mg 'V or 180 SC, levals of lolal [FN-y of around 400 pg/ml 2re achieved, hul start
to drop off at gbout 8, 8, 10, 11, ar 12 weeks post dosing. Dosing repeated ahout every 4, 8, §, 9, 40, 1, 12,13,
ar 14 weels could be heneficlal at doses of 180 mg SC or 60 mg V.

These data also have surprising implications about the production and turmover of IFN-v. Generally,
M-y iz undefectable or datectable at only low levels In peripheral biood. The comparativaly high levels of total
Iy detected upen dosing with AMG 811 indicate that IFN-y is likely produced at much higher levels than are
generally aporeciated and rapidly clearly from circulation, The relatively high favels of FN-v detectad in the
prasence of AMG 811 may be due o protection of the IFN-y from degradation andfor reduced clearance by
ninding fo AMG 811, This assay allows for a betier daterrninalion of the total production of IFN-y in an individual
and can be useful for determination of dose, dosing Treguency, and siralification purmeses.

Additionally, although mean total IFN-y levels observed in the 60 mg IV dosa group were significantly
higher than in ather grouns (Figure 68), this may be attributed to one subject with very high baseline lavals of
total iFM-y. Median profiles (Figure 84} indicate that the 60 mg IV dose group had similar fo IFN-y jevels to

those observed in the 180 mg BC dose group.

Frample 4 Multi-dose ofinical rial in 5LE patlents with and withou! lupus nephrilis
in addition to the single dose dlinical trial described in Example 3, a muiti-tose trial was initiated to
geterming the safely and wlerahility of mulliple suhoutaneous doses of AMG 811 in SLE patients with or without

lupus naphritis. Part A of the study included thres cohorls, 1, 2, and 3, each containing sight SLE patients
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without lupus nephrifis, To be diigitle for cohorts 1-3, a patient must have been diagnosed with SLE at least 6
months before the start of the study. Pradnisone at a dose of <20 mg/day was permilied during the study, as
wera concurrently administered medications used for treating SLE inciuding mycophenolate mofetll, azathiopring,

leflunomide, methotrexale, and anti-malarials. Two of the eight patients in each of cohorfs 1-3 recelved three

5

dosas of placebo administered gvery four weeks, and the ofher six received three doses AMG 811 (8, 20, or 80
rng for cohorts 1, 2, and 3, respectively) administered every four weeks, thatis ondays 7, 28, and §7. Part B of
the study will include cohorts, 4, 5, and 8. Patients in cohorts 4-6 ars required to have been diagnosad with SLE
at least 6 months hefore the start of the study and with profiferalive glomerufonephbritis, as evidenced Dy a renal
hiopsy and wrine proteinioreatinine ratio of »1 or 2 24 hour urine protein level of > Tglday. These palients were
1G also parmitted o ake pradnisons at a dose of <20 mgiday and 10 take SLE medications including
mycophenolate mofetll, azathioprine, lefluromide, methotrexate, and anti-malarials. Cohorls 4 and 5, for which
dosing s now complete, contalned elght and iwelve SLE patients that had lupus nephritis, rasp ;ctiveEyA Lzohort 8
is to contaln eight iupus rephrifis patlents. Two of the patlents in each of cohoris 4 and 6 and three of the twelve
patiends in cohort 5 will recelve (and, in some cases, have received) hree doses of placebo adminislerad every
15 fourweeks, and the other palisnts will receive three doses AMG 511 {20, 60, or 120 mg for coharts 4, 5, and 8,
respectively) administerad evary four weeks, thatis, on days 1, 28, and 57, Blood samples will be (zken at
baseling, l.e., one to thres days before dosing, and on days , 1 (after dosing), 3, 8, 15, 29, 57, 85, 113, and 197
{fwhich was the end of the study (E08)) lo determing fevels of exprassion of varlous biomarker genes. Samplas
will be analyzed for RNA expression by DNA array as described above in Example 3 or for exprassion of
20 selected proteins by ELISA assay. Blood samples taken at basefine and on days 1 (afler dosing;, 3, 5, 8, 15, 22,
29 (pre-dosing), 43, 57 (pre- and post-aosing), 59, 61, 64, 71, 78, 85, 113,141, 169, and 197 will be analyzed to
assass a number of laboratory paramatars, Twenty four hour uring samples were taken at baseling and on
days15, 29 (pre-dosing), 67 {pre-dosing}, 85, 113, 141, 163, and 187 (EQS). Spot urine samples were faken al
seline and ondays 3, 8, 15, 22, 29 (pre-dosing), 43, 57 (pra-dosing), 71, 85, 113, 141, 168, and 187 (FO5),
25 Urine samples ware analyzad for fevels of urine protein using the a dye-binding assay {(pyrocatechol viclet-
ammonium molybdate dye), which was analyzed in a “dry-slide” format using an automated laboratory analyzer
such as the Ortho-Clinical VITROS™ 5,1 FB Chemistry Analyzer from Oriho Clinical Diagnostics. Creatinine
levels in urine samples were assessed by a multi-stap coupled enzymatic two-point rate colodmetric assay
{creatinine amidohydrctaseloreating amidinohydrolasefsarcosine oxidaselpasoxidass) analyzed using a dry-slide
30 format and automated laboralory analvzer, Such an assay s described in, e.g., Guder el af, {1986}, J. Clin.
Chern. Chin Bioohem. 24(11} 830-802,
In Table 4 below are listed the ten genes whose expression, as detected al the RNA level, was most
significanity correlated with the concentration of AMG 811 in serum 5 assessed in the single dose dinical trial

described in Example 3, Data from the multinle dose dlinicat trial described in Example 4 showed that the

[£%)
U

average of the expression lavals of these ten genes was responsive 1o the dosage level of AMG 811
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Table 4 Ten genss whose expression s most sffected by AMG 811 concentration In serum

AGILENT® Seguence Listing | Gene symbol NCEE Accession No. of Sequence Listing
probe designation Nurber of Agilent Probe ! cDNA Sequence Number of cONA
Sequence ‘ Sequence
A_33_P3407830 SEQ D NO:34% . ANKRDZ2 INid_144680 SEQ D NCb
A ?3,,?62890 SEQ D MNOT4 i GBP1 N 002053 SEQ D NO62
SEQ D NOEO BATF2 Ni_132456 SEQ ID NO:GS
A SEQ D NOTY ETV7 NK_DME135 SECHD NO:G4
A___ SEQ D NOY3 FCGH1B M 081017986 SECQ 1D NOES
A SEGQ D NO:81 ATF3 MM 001040619 SECHD NO:G3
A SEG I NO210 SERPINGT Ni_000062 SEG D NOSY
A SEQ D NOTS GBPS N OBz042 SEC D NO:56
| A 24 | SEQIDNOBZ POk4 Nt_G02612 SEQ D NGO
A 23| FSoBfL?D SEQ 1D NOTS Chz74 hh_(14143 SECHD NG:71

Based on average RNA expression of the fen genes lisfed in Table 4, an "AMG 811 Score” could b
assigned to each patient. Figure 7 shows the average AMG 811 Soore for the lupus nephrilis patients receiving

plasebo or 20 o7 60 mg of AMG 811, The average AMG 811 Score for patiants receiving 20 mg or 80 mg was

[

significantly lzss than the average scors for patlents recaiving placebo, The amount of reduction in the AMG 811
Secore was smaller than what was seen in the generai SLE population (data not shown), suggasting that the 60
g doses may nof be high enough to achieve the maximal pharmacodynamic effect of AMG 811 in lupus
nephiitis patients.
Data from cohorts 123 was combined to oreate Figure § which shows the fold change from basefine In
10 the sxpression of CXCL10 atihe profein level as measured by ELISAL Figure B shows similar data from the
lupus naphrifis patlents in cohorts 4 and 5, who received mudtiple doges of 20 mg and 60 mg, respeciively,
These data indicate that the 20 mg and 60 mg multiple dose regimes used were effective ib reduce in vivo
expression of CXCL10 among SLE patients, indisating that these dosage ragimes are having a biological gffect
Thase data indicate that the 60 mg muitiple dose regime did reduce /i vivo exprassion of CRUL10 in fupus
nephritis patiants at some eady time points, althcugh effects were not as slear as ihose chserved in SLE patients
without nephrifis, Further, lupus nephritis patients dosed with 20 mg of AMG 811 did not exhibit a clear decrease
in serum levels of CXCL10. This difference In apparent dosing reguirements between SLE and lupus nephritls
palients could reftect a generally more highly activated IFN-y pathway in lupus nephniis patients as compared to
SLE patients. More highly expressed iL-18, 1P-10, and CCLZ proteins (Figure 2) are consistent with this

20 interpretation. Further, these data suggest that exprassion of biomarkers, for example, TXCL10, 118, CCLZ,
at., could guide doss selection,

| The daia in Figure 10 shows serum CXCL10 levels as fold change from haseling plotied against serim
concantration of AMG 811 in combined patients with generat SLE and with fupus nephritis. Higher levels of AMG

811 correlate with Turther reduction in CXCL0 levels. This suggests that AMG 811 is reducing CXCL10 levels in

[l

thase patients.

Data from the single dose ciinical trial described above was usad to complie a list of genes whose
expression is significantly (with 2 p value < 0.001) modulated (either up- or down-requlated} fn vivo in SLE
patienis dosed with AMG 811 as compared to 5Lz patents dosed with placeno. This list of geres is shown in

Table 5 bhelow.
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AGILENT® Probe Sequence Listing | Gene Symbol NGB! Sccession Biraction of Hodulation by
Dasignation fMumber of Agilent Mumbar of cDiNA ARG 811
3 Probe Seouence Sequence
A 73 P161428 SEQ 1D NOT2 ANKRD22 Ni_ 144560 down
A 23 PEB’E»”QO SEQ D NOT3 FCGRIB N 001017986 down
SEQIDNOT4 GBF1 NI _D02083 down
SEQIDNOTS D274 Ni_D14143 dowih
SECHID NOTS GEP1 MNM_002053 down
SEG D NOTT ETVY N 918935 down
SEGID NOTS A 235 Pe5Bady THC2651085 down
SEQIDNOTY GBPS MM_057042 down
- BEQ D HOED BATFZ hivi 138458 down
A_23F SEQ ID MO ATF3 Mi_001040619 down
A 2 PZ/l 1744 SEQ 1D NO:EZ POK4 MWl 002612 oW
A 23 PTRZY SEQ D NOE3 FAMZGE N 00110818 down
A 73 PR0B11G SEOD NOBd PETPIP2 Mig_024430 down
A 24 P100387 SEQ ID NO:BS Gl MNM_203391 down
A_24 P36393 ! SEQIDNO®EE A 74 P26893 ALB32451 down
A2 P44304 i SEQ D NO8Y Alki2 Mid_004833 down
A 24 Dﬁﬂ’?/) SEQ D NO:BS STATT NBA 139260 down
A_Z3 PEBBIL SEQ D NOBS STATH MbA_007315 dowin
A_?M’SJE 193 SEQ D ROSO GBP2 NM_004120 down
A_24 PIZ2353 SEQ D NOg PSTRIPZ M 024430 down
A 73 P3aes SEQ D NO9Z FAS NM_000043 down
23 PEiART SEQ D NOS3 GEP3 INi_018284 down
A 23 PU6aSs SEQ 10 NOB4 GK Wi 203391 dowin
A_23 P319792 SEQ ID NOSE KRN N 010001 down
A 32 _P166272 SEQ IDNOSE STX11 Ni_0037564 down
A28 P19A382 SEQID NGST ATG3 SC002830 dowm
A 24 P33RGS SEG 1D NOSB ATF3 NM_001040619 dowin
A 23 P3d7541 SEG 1D N0 GRIN3A M 133445 dowin ~
LA 23 Pssddd SEG D NG00 DARPY Nid_ 14395 dowil
PEO363 SEQID NOOT PARPS NI_031458 down
A3 P154235 SEQ D NO102 MM Mb_004688 denwn)
A 24 7504 SEG D NO03 APOLE M 030641 down
A 32 P1I0SS SEQ D NO104 A 32 P11058 THC2646269 dowin
A 73 PRIZATR SEQIDNOH0s CASHY MM 133292 o
| A_24 P3506SsE SEQIDNGCHOS | TIFA Ni_057864 down
A 23 P123608 SEGQ IDNO07 JAKE N 004872 dorwn
A 24 PASA48 SEQHID MO0 GEP4 Rk, 052849 dowin
A_Z3 P184sz COSEGH D NO0E CXCLS NM_ 002416 down
A 23 Pi2ies3 SEQ NGO TNFSF10 NM_003810 down
A 24 P192805 SEQ D NOA CARDAT N 001007237 down
A_24 PBET308 SEQ IDNOGE2 COORF109 MR 024364 dawn
A_Z3_Psanes CSEQ D NG TS TAP1 Ni_000593 dowin
A_B2 P158254 SEQ D NO114 A_32 P164254 A(123584 down
A28 Pi32822 EQID NG5 HRN1 Wi 019001 down
A 23 PRAITS SEQ D MO HB CARD1S MB_ 001017534 dowin
A 23 PEOZYOT SEC D N WOFYA M 020830 dowr
A 52 P131401 SEQ 1D NO 1‘3 A 32 131401 AETEIET down :
| AZ23 P111000 SEQ 1D NG9 PSMBS hibd_0028060 down
A 37 P34552 SEQIDNOI20 PCLB Ni_002690 dowi
A28 P102060 SEQ D NOy121 SSFA2 Ni_006751 dowi
A 24 PT1838 SEGIDNOA2 SMADA Nt 005300 down
A_32 PT486 SEG D NO:A23 VORI ENST00000310421 | down i
A 2% PRIAZATY SEGH D NO24 FBXis Mi 033535 dovm
A 23 PROR199 SEQ IDNO25 SLiC NI 014720 down
A 24 PaTove? SEQIDNGI26 GBP3 Mtd_018284 down
"”A,,Z”LP%YSW SEQ D NOHRT A 74 POSTR1T AKD25185 dowrn
A28 P330at BEQ 1D NO:128 LACTBE NR_171845 oW
A_23 P35g92 SEQ 1D NO:120 CASP4 fi_033306 down !
A3 PRAZTOR SEQ D NOI30 ATO3 | NM_022488 dow ;
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[ AGILENT® Frobe
Designation

Sequence Listing
Mumber of Agient

i Gene Symbol

MCR! Accession
Number of ciMA

Direction of Modulation by
AME 51

Froba Saguence Seyusnee
A 23 P119992 SEQ D NOM3t YRKZ M 006296 down
A 2 PTOT16G SEQID NO:132 A 24 PTO7156 BGE23116 down
A 24 P156450 SEQ IDNO:133 KCNMAT MM 002247 town
| A SEQ D NO134 A 23 P113263 A 23 P113263 down
A_23 P35906 SEQ ID NO:135 CASPA NI 033366 down
A 24 P3G3740 SEQIDNGI136 FY5 NM_001465 down
A2 P233606 SEQHDNO3Y GADDASE Iha (5675 down
A 23 PPSGAds SEQID NO138 VCPIPY MR 025054 down
| A_23 PRs1062 SEQIDNOT29 INF273 BCO19234 down
L AE PRIOTS SEQ D MO:140 HIATLA Nil_032558 aower
A_37_PBa804 SEQIDNOTLT A 32 PBA204 THC2661826 down
A 24 PrA8ET SEQ D NG142 CACRF32 152400 down
A 723 PI56163 SEQ D NO:143 WDR4S b 178824 down
A X PI5256 SEQ D MO 144 1 A_32 P35258 BF436068 down
A 24 P211689 =00 ’\I"Q.MI, A 24 211689 AKDZ21629 down
A2 PA1726] SEQ 1D NO; 146 LiHB NM_144715 down
A_23 PALFCED SEQID NO147 NEXLE N 152085 down
A_372_Pi6d40et S8R0 ID NG148 A 52 PA64081 A 32 P184061 down
A_23_P102582 SEQ D NO148 CRO0OREZ4 MM _018840 down
A_24 P353353 SEQ D NO:B0 XRAT Mk (01042604 down
SEQ D NO16T TRIM59 BC031260 down
SEQD NOE2 A 24 PO70333 ARTABGT L down
SEL D NO53 A 24 P105821 ENSTO0000351612 down
SEQIDN | RAB1A hiv_004161 | downy
SEQ D NO1BS TMEMI1BS M (H8475 dows
)? O D NOTES ARPC3 i 005719 down
g 01D NO1s7 PTH2R Mi_006046 down
A 23 PR653 \)L(x D NO58 NLRCE MM 032206 down
&2 PPG3E22 SEQHD NOLS PTGESA Ml 006601 dowr
A 23 F36TE10 SEQHD NOB0 SESTO Rl 178123 COWn
A 24 PIT2223 SEQ D NGO 161 MR .’\M____138f 16 dowin ,
A 74 PaaTaes SEOIDNOYEZ | A 24 P387326 A 24 PIRT306 down
23 Paged0 SEQIDHOIB3 | VAMPS Niv_006634 dow )
A 23 pangsy? SEO D NG 164 NURGs NM_ 032206 dovin )
CAZ3 PAIGED | SEQUID NO:IES IFMARD Ni_207585 down
A 23 Pr52106 SEQID NGBS RIPK2 i 003821 down
A25 P2603 SEQ D NO8T 40607 I _017824 down
A 23 PISORTR SEQ D NOBS WSR2 hbd_01863 dowin
A 23 P2OOE05 SEQIDNG:169 NABT Nit Q05068 town
A 23 Prabdz { SEQ D NGAT0 PANKZ M 153638 Gowe
A 23 PIEE0AS i SEQ D NG APFBFZ N.vt_(:%%(} dowt
A 23 PI4T35 SEQ D NQOATZ WSBZ Ni_018638 down
A_23 PH0589 SEQ D NO73 f IRPL44 HM_022615 down
A_23 P2LO6Z0 SEQD NOTS PSMES N 064159 ) down
A 73 PROCERD SEQ D NOTS CoC4z N 001039802 dawn
A4 PEB0403 SEQIDNG:HTs FHTF1 M 015138 dowin
A 24 P6U6T BEQIDNGH7Y DECR1 Nid 001358 down
A_23 PTi4a8d SEQ IDNOHYE DECR1 Nil, 001359 GO
A_23 P1645386 SEQ D MO PIK3C3 Nivt_DG2647 TowWn |
A 23 Pﬁ‘]‘lb SEG D NO:BD GDAP2 M_017686 down
A 23 PTAG28 SEQ 1D NO:1a1 MR Ni_0071531 down
.,A 24 PRGETI0 SEQ D NG:1B2 ZNF143 i 003442 down
A_Z3 P12920 SEQ D NOB3 RADSA Mii 004584 Lp _
A 23 PA5ies SEQ D NOM84 UBASZ Mid 601033830 up
A 24 Foi4134 350 NOBS PRNP M 601080122 up
A_32_P1088Y0 SEQ 1D NO:1g6 PLIP2 NM_D02677 up
A 24 PY2EE3 | SEQID NO:18Y FOXE2 MM 014481 up 5
A3 Pa4gBi: SEQ D NO:1BS HCN2 hi_001194 up B
A 20 PPOT SEQ D NO:189 RCOR? NIV 173587 up i
3 P17t SEQUD NC1E HOXAS MM 153631 [Es)
i { SEQ D NOSY BUARM Mii_005581 up
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AGILENT® Probe

¢ Bequence Listing

Gene Symbol

NOEBE Accession

[draction of fodulation by

Dasignation Mumhar of Aghend Hinber of cDNA ARG 81
Probe Sequence Sequence

A_23_P39TE08 SEQHD NO192 GSTM2 NM_000848 up

A 23 P150162 SEG D MO193 DR0O4 N 000797 up

A 32 P151317 i SEQ D NO64 A 32 P151317 BI818647 up

A 24 P142305 FSEQ ID MO9S HBAZ Nit_000517 up

The amino acld and protain sequencas included in the database entriss having the ascession numbers

limted in Table 5 are incorporated he

ein by reference. in addition, the sequences of the AGILENT® probes are

publicly available in GEC database of NCBl websia as menfioned above.

These data ir

these are a number of genas

3 whose expression is also

modulated by IFN-y ex vivo as describad in Exam

and Table 1above, Agroup of genes whose expression is

madt

lated by 1FN-y ex vivo and by AMG 811

wiicate that administration of AMG 811 affects expression of many genes i vive. Among

ple 1

invivo

in opposite directiong), is listed in Tahle 6 below. The thresholds for being included in this list included {8} bein
} g / 4

included in Table 1 and (0} being significantly (p < 0.08) modulated in vive In pafients recelving AMG 811 as

compared 1o patients receiving placebo. This different cutof value (a5 compared |

0 p<0.001 for in vivo

modulation by AMG 811 is appropriate and was used in view of the fact that this fist was safected only from

among the genes included In Table 1, rather than from the tens of thousands of genes represented in the array.

Tabla &

Ganes modulated by PNy e vivo and by AMG 811 i vive

frobe identifier Seguencs Listing Symbol Aoeassion Mo, of BHrection of modulation by AMG
Murnber of Probe Geuuencs of cDBNA 244
Sequence
A 23 P1063498 SEQHD NGH196 GBP4 i 052841 down
A 23 PAGETY SEQ D MO197 EPSTH | MM 033255 down
A_23 B1000 SEQ D NOYS PEMESY M_D02800 down
A z‘dj‘1 12251 SEQ 6 N9 GNGTD MM 001017398 down
A 23 P1122480 SEQ D NOWOD GRNGIO N 001017998 down
A 23 P121453 SEQ D NO:110 TNFSFIG NI GU3810 cown
A 23 P121716 SEGHD NO20 ANXAZ i 005139 cown
A 23 P123608 | SEQID NGO JAKZ MM 004872 down
A 23 _P120278 SEQ D NOEDR CXCLH N 005409 down
r’\ A3 _P1asady SEGD NORZ3 LRRKZ 198578 down
23 120462 SEQIDNO204 | SEPAT i 316332 down
/\ 23 P132388 SEQ D NO205 5002 MM 005138 down
A P13282% SEQ D NO1S ARNT N 015001 down
A_Z3 _P133133 SEQ NGOG ALPK IM_D25144 down
A_Z3 P133142 SEQ 1D NO207 ALPKT Mt 025144 down
A_Z3 P1333E ‘SL"Q 1D NOZ08 cz hitd_GO0GES down
A_Z3 P138630 SEG D NC:20g IL15RA 172200 down
A 23 P139123 SEQHD NOZ10 SERPINGT Ni_300062 down
A 73 P40807 SEQID NOZ21 FSWEB10 | NM_062801 down
AL23 P14105 SEQ D NG:212 RCBTS2 L NM 001268 cown -
A 23 P14174 SEQ D NG213 TNFSEI3R NM_006573 down
AD3 Pi42474 BEQ D NO214 TMEM 149 Mid 024860 down
AZ3 PM?BM SEQID NO:215 SAMDSL BNM_152703 | down
A 73 P149478 SEQ D NO21E EFCALZ MM 832328 down
A 73 P153320 SEQ D NO2Z1Y ICAM1 it _G00201 down ]
A 23 Pisdtd SEQ D NO218 SCARF1 MM_145351 down -
A 23 Pi5AZ35 SEG D NG0Z M Hh_D04688 down _
A 23 P15504G SEQ 1D NO:215 APOLE N_030641 down
_23 P 158062 SEQ 1D NO220 APl - NM_030541 down
3 P166687 SEQHID NOZ21 CrB Ni 501716 cown
3_P156788 SEQ D NO222 ST N 803764 down
3 _P160025 SEG D NO:223 IFis NM_G05531 down
23 P18070 SEG D NO224 BATF3 MM _018664 dowir
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Probs ldendifier sequense Listing Bymhol Accession Mo. of Diraction of modulation by AMG
Niviber of Probs Sequence of cDNA 811
Seguance o
A_23 Pi61428 SEQIDNG72 ANKRDZZ M 144590 down
A_23 Pi63CTY SEQIDNO225 GCH1 N 000161 down
A_23 Pl85624 SEQ D NO:2?2E TNFAIPS NM_DOYT1S down
A 23 P156408 SEQ D NO:2ZY OSk NM_020530 down
A 2 biserer SEQ ID NC228 Rip4 MM 022447 down
_ P160828 SEG D NO:228 KLF10 (05655 down
A 73 PI78ns SEQ IO NO230 KCNJ15 MM 170738 dowi B
A_23_P178Y7 SEQ D NC:231 APOLA i 145343 down
A SEQID NOIGE | CXCED NM 002418 down !
A 23 P18604 SEQ D NOZ32 LAPS hh_0159G7 down
A3 PR029TE SEQ D NOUoS CABPY hM 033292 o
A_23 PAI3468 SEG 1D NO233 TRIM22 Miv_006674 down
A_23 PHISIN0 SEQ D NO:234 DHRZ12 M 024705 dorn
LA 23 PrOB1IS SEQID NO:B4 PETPIP2 MM 024430 down
A T3 P70B14 SEQ 1L NOZ35 DDXA8 N (14314 1 down
F208875 SEQID NG:236 CYP1B1 nihg D00104 dovin
_23_PR09678 SEQ D NO237 PLEK Nt 007664 down
) | SEQ D NO:238 JAGHT M 0007214 down
A 23 P211401 SEQ D NOZ3S KHEzMENT N 01039570 dowrn
PA 3 PR44s SEQUD NG:Z4AD LIz MWM_D16733 down
A 23 Pr11488 SEQ 1B NG:241 APOLZ nid 145637 Cown
A P2I5154 SEQ D NO:242 NUEH hbi 016118 down
A23 P1BYIB SEQ D MO:243 CAORF1E NI 516613 down
) 224004 SEG D NO:244 W72 MM 001547 dowh
25 P25148D SEQ D NO24AS NBN Mivi_ 002485 down
©A 23 P252106 SEQUIE NO:186 RIPK? MiE_003821 tlowin
A 23 P255444 SEQHD NGHOD DAPP N (014305 down
A 23 PRoedds SEQUID NO38 WVCPIP NI 025064 down
A_23 P256487 SEQ D NOTE A 23 Poseasy THC2651085 dow
A_23 PRSTORT SEQ D NO-248 DA | NM 802612 dorain
A fu P2EBAE3 SEG 1D NO247 LMNB1 MM 005573 i down
P28683 SEQ D NO:158 NLHCS N 032206 down_
] SEQYNOZ4B 15 WM_IT2174 cdown N
A__23__i 30 ,69 SEQ NG 240 DOX60L NM_001012967 down
A3 Pl SEQ D NO250 SARDL ! MM 071199 down
A 73 P32aned SEQ 1D NO:2f KONJZ NM 00891 down
‘ SEQ 1D NO2EZ RHBDFZ NM_024599 down
L\ 25 2335661 SEQ D NO:283 SAMDEA ABOZEg7E 4own
A 23 P338479 SEQIDNGTE Cho74 | WM 014443 down
A 23 P343837 SEQ D NQ.254 PARP1 NM 020367 down
A 23 PTGA0 BEQ D NG:Za5 DTX3L M 138287 dowr
A_23 P347841 SEQ D NOSS GRINGA MM_133445 dow
| A_23 P3B41Z | SEQIDNO2BG T3 N 001549 down
A_23_P3s4387 SEQID HO 257 MYOF hebt, 013481 down
A 23 P35BY04 SEQ D NO25SS IKZF4 NW_022468 up
A_23 P35506 SEG D NO3S | CASP4 033306 gown
A 23 P35812 SEG D NO:29 CASPA MM 033308 thown
A_23 P3T06B2 SEG D NGE0 BATFZ N4 138456 down
A_23 P3I80sST SEQ D NO2EY APCLA i 0306843 down
A 23 PIOB40 SEQID NOABS i VAMPE M 006634 down
A 23 PAGT105 SEQ 1D NO260 PDEZA | NM_002589 L
A_P3 PAG2EY7 SEQ D MO:1B4 MERCH N 032206 towi
A23 PAITES SEQID NO281 1R MM_002198 down
/\_ ! SEQ D NOZ6? MT1E AFAGETED up
A SEQHD NO:263 THEAIPZ Ni_006291 down
AL SEQ 1D NO264 4B NM_001002029 up
Af 12307 SEQID NO2ES HLA-DQAZ NM_020055 up
A_23 PAZA5T SEQIDNOTT ETVY NM 018138 cown
A 73 P42969 SEQ D NO:268 FGLYZ N_006682 towm
AZE PATIOL 1 SEQ I3 NO267 CASPS Nt 004347 tdown
A28 PARY 3EQ D NO268 JUNB M 002229 down
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Probe ldentifler Sequernce Listing Symbol Aecession Mo, of Birection of medulation by AMG
Kumber of Prabe Sequence of cDNA 81
Sequence
A 23 P4B513 SEQ D NO:289 iH27 MM 005632 up i
A 23 P51487 SEQ D NOSI GBP3 N 316284 down i
A_25_PE3891 SEQIDNO2TD KLE5 Nt 001730 down i
A_Z3 PLBEI0 SEQ D NGRS STATH M 007398 down
A 23 P56746 SEQ 1D NO:271 FAP Nt 104480 down
A 73 P5T1 SEQ 1D NC:Z72 SLC2A1 NW_{106516 up
A_23 PEIS83 SEQ D NGZ73 PARP14 AB033094 down
A28 PRBIGD SEQIDNCRY4 C4ORF32 MiA_152400 Gowh
A 73 Pe000S SEQID NO:AT3 TAP MM 000593 down
A_23 P8zach SEQIDNO74 CaP1 Mi_002653 A
$ A 73 PB3E0 SEQ D NGT3 FOGRIB N 001017986 down
~_73_PE389S SEQ 1D NOS2 FAS Mid_ 000043 down
A 23 P64343 SEQ D NOETS THAM ) N 612456 down
A 23 PE4T SEQ D NO2TS GPR10SE M 006018 doven
A 23 Pebany SEQUID NOETT £ShEZ Ni_002818 down
A3 PobES] SLG D NO2T8 WARS Ni_004184 down
A 25 POB1ES SEQIDNOZTS IHH1 M 022168 down
A_73_PBEGST SEQ D NG280 KREMERN® Ni 0610389570 down
A_23 PBI109 Sk D MOEE PLSCR Nid 0211058 cown
A 75 P89310 SEQ D NO:282 CORL? Ni_DO3065 dowmn
A 23 PEO3E3 SEQID NG PARPY I N 031458 down
A 23 PT2T3Y SEGID NO:283 T Nii_D03641 down
A 23 P40 SEQ D NCG:ZB4 S100A12 i 085621 aown
A 23 P74200 BEQ D NOTY GBPS N 082042 Gown
A 23 PT5430 SEQ 1D MNO285 C110RF75 NM_ 020179 down
A3 PTEIAT SEQ D NOZ58 UBEYLE Wil 198183 cown
| A 23 PT827 SEQ D NOE3 FAMIEF 061010919 | down
A 23 PY9518 SEQ D NG:287 LB Niv_060576 | down
A 23 PB18TR SEQID NO:Z38 UBh N 0BB3388 Gown
_FPa3008 SEQ D NOZBY ALDH1AY N D0068G dawn
A 23 P8s13 SEQ D NO:200 SHX10 Wi 013322 down
A 23 P85E93 1 ¢ SEQ D NOSO GBF2 Ni_ 004125 down
A_23 P85783 BEQ 1D NO29 1 PHGDH NM_D08623 Tw
A 23 P8639C SEQ ID NG292 NRP1 NM 003873 w
A D3 PBII0G SEQ ID NG:z82 [Fl.J22862 | MM_024829 dowt
A 23 pgpap 1 SEQID NO204 GONT NM_601490 down
A 23 Pod41z SEQ 1D HO:295 PRCDILG? ML 025238 down
A_Z3 PUBSEE SECQ D NOGd GK i _203391 L
A_23_PO7CR4 SEQ D NO296 FEXO8 | MM 013438 down B
A 24 P100387 SEQID NOBS G N 203391 cowm
A 24 P124032 SEQ D NG2Y7 RIPKZ Ni_003821 o
[ A 26 P156480 SEQD NO33 KOMMAT WNi_002247 down
A 24 Pi5T02 SEG 1D NO293 LOC 389386 R 017257 down
A 24 P151018 SEQ D NOZou PARP4 NM_7554 down
A_24 P165854 SEQID NO300 P2RY 14 MW 314879 cown
A 24 P187642 SEQID NO3DY GCHI M 000161 down
A ?i P172481 SEQID NO:202 TRIM22 N 008074 down :
A_24 P184445 SEQ D NO:303 MMP 1S i 002428 up
A 24 P212431 SEOD NO304 MOCTP Mhe 024717 down
A2 P22¢635 SEQD NO:305 CAQA i 515581 down
724,‘,17243749 SEQ D NO82 FPDR4 NM_D07612 down
A 24 PRASR15 SEG D NG.306 ASPHEY? N 020437 down
A_24 PoE0G7? SEQ D NO30T PTGS2 Nk 000663 i down
A 24 PIsT76d SEQ D NO:303 CACLZ NW_C02090 un
A_24 PE7O460 SEQ D NO30S P27 Ni_006532 jhis)
A2 PR74Z70 SEG D NO:EB STATH MM 139266 dowi
A P2TE126 SEG D NG310 NBRM N 052485 town
A M P303001 SEQHD NO31 T CXCE1D NM 001565 down e
524 P64T54 SEQID NO:312 AMPDA N 001025390 | down
A4 P3E22353 SEQ D NO9T PETPIP2 Nivt 024430 aown
A_24 1323148 SEQ D NO33 LYPLD5 M 182573 down
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PFrobe identiier ; Symbaol i Avcession Mo, of Girection of modulation by AMG
Mumber of Probs Sequence of COMA a1
Seguence
A 24 P334361 SEQID NO:314 BDXe0 b 017631 down
A 24 P36068RE SEG D NOADE TIFA Nid 052864 down
A 24 P36008 SEQ D NO8s A_P4_P36ass ALB3Z2451 down
A 24 PITOTOR SEQHD NOM2G GBP3 Nhg_U18284 down
A 24 P3TERG SEQ D NO315 RNF 141 NM 818422 down .
A_24 P3B2313 SEG IDNO31B | CEACAMI MM 001712 down
A 24 P3R53 SEQ D NO3T SAMD4A Nl 015588 down
A_w24 2383353 SECUID NG.318 KRN N 001042604 down
A_24 PA5445 SEQ D NGHDR GBP4 N 052841 down
A_24_PATIG SEQ D NO319 A ,24 P4TI20 5063041 down
A 24 PAGZ04 SEGID NO320 NIM_ 003004 rown
A 24 FP48RES SEGHD NO:321 NM_ 145837 dowin
A 24 Pe3051 SEQ 1D NG128 Mi_171846 down o
A_24 PB4863 SEQ D MG:142 C40RF52 M 152400 dowr
A 24 PHETES S0 D NO:322 A 24 PEETIeS A 24 P5B116S down
A_24 PebIza2 SEQ D NC:323 A_24 PeEG0Z THCERTTT2 up
A P4 PEBOZY SEQID NO324 APOBEC3B Nii_004900 down
A_P4 FT594 SEQID NOG3 APOLE MM _030641 fwn
A2 PETE SEQ D NOE2S AROLA MV 145343 down
A_24 PE12685 SEQHD NO:32E AR PO12985 A_24 PO12585 down
A 24 P928052 SEQ D HO:327 MR NM_D03873 town
A 724 PU35E10 SEQ D NO:3ZE s00D2 BCO18934 down
A 24 BUIRGEE SEQIDNOZZS . ECAT1 | MM_005504 down
A 24 PoaTiey SEQ D NCEID APOLS MM D364 1 down
A 24 PO41912 SEG ID MO:33 DL N 138267 down
A_24 Po43z0s 1 SEQ D NGE32 FPSTH ALA31953 dow
A4 PaTadR SEQ D NO333 PROKZ MM_O21935 1 down
A 24 PISTES SEGID NC:334 SHX10 N 013322 down
A_Q-iﬁ__P%Q“!G SEQID NO:33S TFEC Nt 012282 down
A 32 P0T7372 SEQIBNOQT7S GEP1 Mii_002053 dowin
jﬂ\, 32 15189 SEQ 12 NO:3368 A 32 P15168 A 32 Pi5169 down
AJZ,J 156745 SEQ 1D NOR3T A_32 P156746 B-87ha4d down
A 32 P162183 SEQ D N33 c2 i CO0As2 down
A_32 P16EZ72 SE0 D NOYS 87X11 MM 03764 down
A2 P1B43u4 SEQIDNO:339 TFEC N 012257 down
A_32 P17 SEQ D NO:34E A 32 _PA91417 AW27TB1ER down
A 32 P222250 SECHD NOB41 A 3z P2ECs0 AFT19908 down
A 32 PI0004 SEQHD NO342 A G2 P30004 AFHIBEO44 down
A3z Pagheds - SEQ D NG343 ARNTLZ AFZE6Z15 dows
A 32 P44584 3 : AlZ i 004833 dow
A_37 PAETHO SEQ D NO:344 PARP 14 MiM_017554 down
A32_PUITT3 SEQ D NO34b A_32 PO1T73 THE2544238 | down
A G2 PG415 SEQ 1D NO346 A G2 Pozats ARABEE56 dov
A3 POS082 SEG D NO34Y CMNTLN i 017738 down
| A_32 Paadld SEG D NO:348 APOBECIA M 146695 down

Assaving for levels of expression of one or more of the genes in Tables 1,2, 4, 5, andior 8 in a

biolsgical sample from a diseased patient, optionally an SLE patient, hefore traatment with an 17N~y inhibitor,

such as AMG 811, and comparison to tevels of ex

-ession In a control biological sample ¢an indicate which

patients might banafit from treatment with an EFN--y inhibitor. Patients axpressing elevated levels of an RNA or

poiein that is downregulated in vivo by AMG 811 or decreased tevels of an RNA or protein that is Lipregulated by

AMG 811 in vivo might banefit from freatment with an IFN-y inhibitor. Similardy, patients expressing elevated or

lowerad levels of an RNA or profein that is up- or down-regulated by HFN-v could also henetit from traatment with

an IFN-y inhibitor. Further, comparison of expression levels of ane or more of the genes listed in Tables 1, 2, 4,

[}
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5, andfor & before and after treatment with an IFN-y inhibitor can indicate whether the [FN-y inhilbitor i having a
biotogical effect in a particular patient in vive. 1f so, continuing treatment can be advaniageous for that patient. I
net, treatment can be discontinusd, or the IFN=y inhiitor can be administered at a higher dose or at a greater
frequency.

In Figure 11, iavels of GBP1 transcript versus AMG 811 concanlration in serum on days 1 and 15 of the
study in lupus nephritis patients are plotted. Comparing Figure 11 o the right panel of Figura 3, which containg
similar data from SLE patients, a number of conclusions can be made. First, lupus nepbritis patients as a group
have higher levels of GBP1 expression at basetine than SLE patlents as a group. Further, whereas alt SLE
patients exhiblted a decrease in GBP1 expression upon administration of AMG 811, this was not trus for lupus
nephrilis patients. Also, the magniiude of the decreases observed among general SLE palients was apparently
greater than the decreases observed among lupus nephritis patients. Hence, these data Indicata that SLE and
lupus nephritis patients, as gioups, have different responses 1o AMG 8711, These differences may be related fo
differances in the nalurg and sevearity of disease aclivity in these two groups and may Indlcate that dosing
requirements can differ betwaen these two categories of patients. These daie afsa suggest that expression of
hiomarkers such as GBP1 could inform dose selection. For examgle, patients having, for exampie, higher GER1
exprassion could reguire higher doses of AMG 811, whereas patients with lower GBP1 expression could require
lowar doses of AMG 811

Clinlcat parameters refated to Kidney function were assessed for patients in cohorts 4 and 5 In this rial,
Spot urine protein, spot urine craatinine, 24 hour trine protein, 24 hour uring creatinine, serum creatinine, serum
athumin, anfibodies against double siranded DNA, and complement factors £3 and C4 ware assassad,

Lirine protein amounts wers detarmined by a dye-binding assay (pyrocatechol violet-ammounium

"o

molybdate dye) analyzed in g “dry slide” format using an atfomated laboratory analyzer, Samples used were
gither a collection of all the patient’s urine over a 24 hour perod (24 hour urine protein) or & single urine sample
{spot trine profein). Uring creatinine was assassed by a mudthstep coupled enzymatic two-point rate colorimetiic

assay {creatininie amidohydrolase/creating amidinohydrolaselsarcosineg oxidase/peroxidase) analyzed using a
"dry slide” formatin an adlomated laboratory analyzern.

Conherts 4 and b aomiprised lupus nephrilis patients recelving doses of 20 mg or 60 mg AMG 811,
respectively, or placeho. Although some rasuits Trom these cohorts are now avaliable, the resulis are stil
blinded. Sinee anly two of asight (oohod 4) and three of twelve {cohort B) patients received placeho, differences in
clinical naramelers between cohorts 4 and 5 mighl indicate dose-dependent responses o AMG 811, Among the
varieus measuramenis made, the following tests indicated no dlear difference hetwean cohoris 4 and 50 spot
urlne oreatining, 24 hour uring creatining, serum creatining, serum albumin, complement factors G3 and C4, and
anti-thouble stranded DNA antbodies. On the other hand, urine protedn in a 24 hour urine coliection and the ratic
of urine proteln 1o urne creztinine (UPCR) clearly differed betwesn cohorts 4 and 8, as shown In Figures 12 and
13, High amounts of trine protein and/or high UPCR indicate impairm&zm of Kidney function. Since all but two of
the patients In cohort 4 and two or thres in cohort 8 recelved AMG 811, these dala suggest that AMG 811 may

have a dose-depandent effect on kidney function in lupus nephitis patients, More specifically, these resulfs

&6
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suggest thata dose of more than 20 mg of AMG 811 is necessary to have a posiiive effect on kidney function in
lupus nephiitis patients.
Example 50 Single dose rial in discoid lupus

Aphase Th single dose trossover study in discold lupus has been enrolled. Sixieen subjects {of wenty

U

olanned subjects) with discoid lupus were dosed with a single dose of 180 milligrams of AMG 811 and a single
dose of placebo, each adminiaiered.Sishcutarzeeﬂsly, in one of wo sequences. Per study profocal, twelve
patients were to receive 180 mg SC of AMG 811 on day 1 and a dose of placebe an day 85, and eight patients
were o recelve a dose of placebo on day 1 and 180 mg SC of AMG 811 on day 85. However, enoliment of the
study was stopped after sixtean ratients had bean enrolad. As primary endpoints of the study, treatment-
16 emergent adverse events, vital signs, clinical aboratory tests, ECOs, and the incidence of binding and
nediralizing antibodies fo AMG 811 were monitored. P hyslraa examinalions were also to be performad.

In secondary andpoinis of the study, the pharmacoldnetic nrofite of AMG 811 s determined, andg CLAS!
scores are defermined, Exprassion of biomarkers in periphersl blood af the RNA level are assessed by
nybridization to a DNA array as described above in samples taken at baseline {in the ime period from three days

15 prior o dosing o one day prior o dosing) and on days 15, 28, 57, 85, 80, 113, 141, 169, and 187 {which is the
end of study). Analysis of selecled blomarkers al the prolein leval by ELISA may also be performad. In addition,
skin semples were taken at baseling and ont days 15 and 57 for analysis of blomarker exprassion at the RNA
lavel by hybridization to @ DNA array. Selected biomarkers may also be assayad at ths orofein level in tha skin
samples using immunchistochemistry, Immunoliucrescancs, or ELISA. Information avallable to date Indicates
20 thalclinfoal parameters, such as improvements in the CLAE! scors, did not ecrralate clearly with dosing of AMG
811, The raeutis of this triad arg stil blinded.
Evample 8 Single dose frial fn psoviasis
A phase 1b single Zose, double-blind, placebo-conirolled study in peoriasis is in progress. Nins

subljects with moderate 1o severe placue psoriasis (having 2 PAS! score = 1.0 and an affected body surface

25 area z 10)were enolled in the study, The study is stilt blinded. Proceeding with a study plan that originally
included ten, not nine, patients, seven or sight patients will receive drug, and one or two patienis will receive
placebo. Those that receive drug will receive {or have received} a single ¢ose of 180 milllgrams of AMG 811 on
study day 1. As primary endpoinis of the study, treaiment-emergent adverse events, vital signs, dlinical
laboratory tests, ECGs, and the incidence of binding and nautralizing antbodies to AMG 811 were monifiored.

30 Physical examinations were also periormed.

Ag secondary endpoints, clinlcians assessed PASE scores, POA scores, and target lesions. Pholos

weie faken fo decument skin tesions. The pharmacokinetic profile of AMG 811 will also be determined. Al of
these primary and secondary endpeints were assessed at baseling (from three days to one day hefore dosing)

and on days 15, 28, 43, 57, 85, and 113 {which is the end of study). Skin biopsies ware taken at baseling and a
} 4

0

L,
3}

haseling and on days 15 and 57 for analysis of biomarker expression at the RNA level as described above. In
addition salestad blomarkers may be assessad for axpression af the protein level by FLISA for serum samplas or

by immunchisiochemislry or immunofiuorescence for skin bicpsies,

&7
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In Figure 14, blinded data showing PAST scores Tor the nine patients in this trial are displayed, Given
the design of tha trial, one or two of these patients recaived placebs, and seven or eight received AMG 811, All
bt one of these eignt patients experienced a decrease, Leg., an improvement, in PASI score at some or all post-
dose time points, a result indicating that mest patients receiving AMG 811 experlenced af least a temporary
alinicat benefil. However, since the data is blinded 2nd one or two of these patlents received placebo, the effects

of AMG 811 an PAS! scores will be more clear when the data is unblinded.
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What is claimed is:

1. Use of a moncclonal anti-human interferon  gamma (anti-hulFN-y)
antibody in the manufaciure of a medicament for treating a patient suffering from an
IFN-y-medisted disease,

wherein the IFN-y-mediated disease s selected from the group consisting of
systemic lupus erythematosus (SLE), lupus nephritis, inflammatory bowe! disease,
Crohn's disease and ulcerative colitls; and _

wherain the anii-hulFN-y antibody has a heavy chain complementarity
agetermining region 1 (CDR1) comprising the amino acid sequence of SEQ 1D N34,
a heavy chain complementarity determining region 2 (CDHE2) comprising the amino
acid sequence of SEQ 1D NO:35, a heavy chaln complementarity determining region
3 {CDR3) comprising the amino acld seguence of SEQ 1D NO:38, a light chain CDR1
comprising the amino acid sequence of SEQ 1D NO:38, a light chain CDRZ
cornprising the amino acid sequence of SEQ 1D NO:41, and a light chain CDR3
g the amino acid sequence of SEQ D NG:43

wherein the monoclonal anti-human interferon gamma (anti-hulFN-y) antibody
is to be administered o the patient at a dose of at least about 20 milligrams fo not

more than about 200 milligrams.

2. The use of claim 1, wherein the heavy chain variable region and the

tight chain variable region compiise, respectively, SEQ 1D NO:6 and SEQ 1D NO 8.

3. Use of an anti-hulFN-y antibody in the manufaciure of a medicament
for treating an SLE patient,

wherein the anti-hulFN-y antibody comprises the amino acid sequences of
SEQ D NG:6 and SEQ 1D NO:8 and wherein the monoclonal anti-hulFN-y antibody
is to be administered o the patient al a dose of at least about 80 milligrams to not

more than about 180 milligrams.

4, The use of any one of claims 1 1o 3, whearein exprassion at the RMA or
protein level of one or more gene(s) listed in Table 1 in a biological sample taken
from the patient before use of the medicament deviates from expression of that
gene{s} in a contro! biological sample in a direction consistent with excess 1FN-y,
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5. The use of any ane of claims 1 1o 2, wherein the dose is from about 40

mitligrams to about 200 milligrams of the monocdlonal anti-huiFN-y antibody.

8. Tha use of any one of glaims 1 to 2, wherein the dose is from about 20

milligrams to about 180 milligrams of the monocional anti-huiFN-y antibody.

7. The use of any one of claims 1 1o 2, wharein the dose is from about 60

milligrams o about 180 miliigrams of the monodional anti-huli-N-y antibody.

3. The use of any one of claims 1 fo 4, wherein the dose is from about 60

milligrams 1o about 150 milligrams of the monoclonal anti-huliF-N-y antibody.

9, The use of any one of claims 1 to 4, wherein the dose is from about

100 milligrams fo about 180 milliigrams of the monoclonal anti-hulFN-y antibody.

10, The use of any one of claims 1 1o 9, wherein the patient concurrently
uses a glucocorticoid and/or mycopheanclate mofelll, azathioprine, leflunomide,

mathotrexate, or an asti-malarial.

11, The use of claim 4, wherein the biological sample from the patient
exhibits elevated expression at the KNA or profein level as compared to expression
in the control biological sample of one or more of the following genes: ndoleamine
2, 3-dloxygenase 1 {{DO1), ankyrin repeat domain 22 (ANKRD22); chemaokine {C-X-
G omotify figand 9 (CXCLO),  purinergic receptor P2Y, G-proiein coupled, 14
(P2RY14), guanylate binding binding protein 5 (GBPS); serpin peplidase inhibitor,
clade G, member 1 (SERPING1TY, guanylate binding protein 1, interferon-induicible,
67 kia (GBP1), chemokine (C-X-C motif) ligand 10 {CXCL10); ets variant 7
{1V basic leucine zipper transcription factor, ATF-like 2 (BATF2), Fc fragment
of 1gG, high affinity b, recepior (FCGR1B or CD84), pyruvate dehydrogenase
kiniase, isozyme 4 (nuclear gene encoding mitochondrial protein; PDK4);  and/or
Ci2r4.
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2. The use of claim 11, wherain the biological sample from the patient
exhibits elevated expression at the RNA or protein level of GBP1 as compared to

expression in the control biclogical sample.

13.  The use of any one of claims 1 1o 12, whersin the anti-hulFN-y

antibody is a human IgG1 antibody.
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