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DIAGNOSTIC AND THERAPEUTIC METHODS FOR IRAK4-MEDIATED DISORDERS AND
CONDITIONS

CROSS-REFERENCE TO RELATED APPLICATIONS
This application claims benefit to U.S. Provisional Application No. 62/521,299, filed on June 16,

2017, which is incorporated by reference herein in its entirety.

SEQUENCE LISTING
The instant application contains a Sequence Listing which has been submitted electronically in
ASCII format and is hereby incorporated by reference in its entirety. Said ASCII copy, created on June
14, 2018, is named 50474-170WO2_Sequence_Listing_6.14.18_ST25 and is 142,784 bytes in size.

FIELD OF THE INVENTION
The present invention is directed to diagnostic and therapeutic methods for the treatment of
interleukin-1 receptor-associated kinase 4 (IRAK4)-mediated disorders or conditions (e.g., immune
disorders (e.g., systemic lupus erythematosus (SLE)) or inflammatory disorders (e.g., asthma)) using
IRAK4 pathway inhibitors (e.g., an IRAK4 small molecule inhibitor). Also provided are related

compositions (e.g., diagnostic kits).

BACKGROUND

The interleukin-1 receptor-associated kinase (IRAK) family is comprised of four family members
IRAK1, IRAK2, IRAK3 (also termed IRAK-M), and IRAK4. These proteins are characterized by a typical
N-terminal death domain that mediates interaction with MyD88-family adaptor proteins and a centrally
located kinase domain. Whereas IRAK1 and IRAK4 have kinase activity, IRAK2 and IRAK3 are
catalytically inactive. Upon activation of their upstream cognate receptors, IRAK4 is thought to
phosphorylate IRAK1, resulting in the activation and auto-phosphorylation of IRAK1 and subsequent
phosphorylation of downstream substrates. The hyper-phosphorylation of IRAK1 directs its dissociation
from the receptor complex and its eventual ubiquitylation and proteasomal degradation. Phosphorylation
of downstream substrates such as Pellino-2 ultimately leads to the activation of the MAPKs, such as p38,
¢-Jun N-terminal kinase (JNK), and NF-kB, followed by production of pro-inflammatory cytokines,
chemokines, and destructive enzymes.

The role of IRAK4, in particular, in innate immunity and pathogenesis of autoimmune and
inflammatory disorders is emerging. See, e.g., Li et al. PNAS. 99(8): 5567-5572, 2002 and Flannery et al.
Biochem. Pharm. 80(12): 1981-1991, 2010. Patients with destabilizing or null mutations in IRAK4
demonstrate defects in toll-like receptor (TLR) signaling and the production of pro-inflammatory cytokines,
such as IL-1 and TNF, as well as antiviral cytokines, such as IFNa and IFNB. These patients
demonstrate an increased susceptibility to gram-positive bacterial infections, although they are generally
resistant to gram-negative bacterial, viral, and fungal infections. Similarly, IRAK4-deficient mice have
defects in TLR- and IL-1-mediated cytokine production and exhibit an increased susceptibility to infection.
Not surprisingly, the IRAK4 pathway has been suggested to be involved in various disorders and
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conditions, including inflammatory, immune-related, and cell proliferative disorders and conditions
associated with IRAK-mediated signal transduction, for which there remains an unmet need to develop
improved diagnostic methods for identifying patient populations best suited for treatment including an

IRAK4 pathway inhibitor (e.g., an IRAK4 small molecule inhibitor).

SUMMARY OF THE INVENTION

The present invention provides diagnostic methods, therapeutic methods, and kits for the
treatment of IRAK4-mediated disorders or conditions (e.g., immune disorders and inflammatory
disorders).

In a first aspect, the invention features a method of monitoring the response of a patient having
an interleukin-1 receptor-associated kinase 4 (IRAK4)-mediated disorder or condition to treatment
comprising an IRAK4 pathway inhibitor, the method comprising: (a) determining, in a sample obtained
from the patient at a time point following administration of a first dose of the IRAK4 pathway inhibitor, the
expression level of one or more genes set forth in Table 1 (i.e., CD38, SOCS3, AQP9, CDKN1A,
GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCSH1, IL1RN, PFKFB3, BCL2A1, CXCL10, CCL8, GPR84,
C150rf48, DRAM1, CXCL11, TNFAIP6, CSRNP1, PLSCR1, CLEC4E, SAMSN1, and ACSL1), and (b)
comparing the expression level of the one or more genes set forth in Table 1 in the sample with a
reference expression level, thereby monitoring the response of the patient to treatment comprising the
IRAK4 pathway inhibitor. In some embodiments, the one or more genes set forth in Table 1 comprises
one or more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and BCL2A1. In some embodiments, the one or
more genes set forth in Table 1 comprises one or more genes selected from the group consisting of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, and
PFKFB3. In some embodiments, the one or more genes set forth in Table 1 comprises one or more
genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS,
IL15RA, TNFAIP3, and SOCS1. In some embodiments, the one or more genes set forth in Table 1
comprises all nine of CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, and
SOCS1. In some embodiments, the one or more genes set forth in Table 1 comprises all 11 of CD38,
SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, SOCS1, IL1RN, and PFKFB3. In
some embodiments, the one or more genes set forth in Table 1 comprises all 12 of CD38, SOCS3,
AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and BCL2A1. In
some embodiments, the one or more genes set forth in Table 1 are all 24 genes set forth in Table 1.

In some embodiments, the expression level of the one or more genes set forth in Table 1 is
decreased in the sample obtained from the patient relative to the reference expression level. In some
embodiments, the expression level of the one or more genes set forth in Table 1 is decreased at least
about 0.5-fold relative to the reference expression level. In some embodiments, the expression level of
the one or more genes set forth in Table 1 is decreased at least about 1-fold relative to the reference
expression level. In some embodiments, the expression level of the one or more genes set forth in Table
1 is decreased at least about 2-fold relative to the reference expression level. In some embodiments, the
expression level of the one or more genes set forth in Table 1 is decreased at least about 3-fold relative
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to the reference expression level. In some embodiments, the expression level of the one or more genes
set forth in Table 1 is decreased at least about 4-fold relative to the reference expression level. In some
embodiments, the expression level of the one or more genes set forth in Table 1 is decreased at least
about 5-fold relative to the reference expression level. In some embodiments, the expression level of the
one or more genes set forth in Table 1 is decreased at least about 10-fold relative to the reference
expression level. In some embodiments, the decreased expression level of the one or more genes set
forth in Table 1 indicates that the patient is responding to the IRAK4 pathway inhibitor. In some
embodiments, the method further comprises administering at least a second dose of an IRAK4 pathway
inhibitor to a patient whose expression level of the one or more genes set forth in Table 1 is decreased
relative to the reference expression level.

In a second aspect, the invention features a method of treating a patient having an IRAK4-mediated
disorder or condition with an IRAK4 pathway inhibitor, the method comprising: (a) determining, in a
sample obtained from the patient at a time point following administration of a first dose of the IRAK4
pathway inhibitor, the expression level of one or more genes set forth in Table 1 (i.e., CD38, SOCS3,
AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, BCL2A1, CXCL10,
CCL8, GPR84, C150rf48, DRAM1, CXCL11, TNFAIP6, CSRNP1, PLSCR1, CLEC4E, SAMSN1, and
ACSL1), (b) comparing the expression level of the one or more genes set forth in Table 1 in the sample
with a reference expression level, and (c) administering at least a second dose of the IRAK4 pathway
inhibitor to the patient based on a decreased expression level of the one or more genes set forth in Table
1 relative to the reference expression level. In some embodiments, the one or more genes set forth in
Table 1 comprises one or more genes selected from the group consisting of CD38, SOCS3, AQP9,
CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and BCL2A1. In some
embodiments, the one or more genes set forth in Table 1 comprises one or more genes selected from the
group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, SOCST,
IL1RN, and PFKFB3. In some embodiments, the one or more genes set forth in Table 1 comprises one
or more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS, IL15RA, TNFAIP3, and SOCS1. In some embodiments, the one or more genes set forth in
Table 1 comprises all nine of CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3,
and SOCS1. In some embodiments, the one or more genes set forth in Table 1 comprises all 11 of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, and
PFKFB3. In some embodiments, the one or more genes set forth in Table 1 comprises all 12 of CD38,
SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and
BCL2A1. In some embodiments, the one or more genes set forth in Table 1 are all 24 genes set forth in
Table 1. In some embodiments, the expression level of the one or more genes set forth in Table 1 is
decreased at least about 0.5-fold relative to the reference expression level. In some embodiments, the
expression level of the one or more genes set forth in Table 1 is decreased at least about 1-fold relative
to the reference expression level. In some embodiments, the expression level of the one or more genes
set forth in Table 1 is decreased at least about 2-fold relative to the reference expression level. In some
embodiments, the expression level of the one or more genes set forth in Table 1 is decreased at least
about 3-fold relative to the reference expression level. In some embodiments, the expression level of the
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one or more genes set forth in Table 1 is decreased at least about 4-fold relative to the reference
expression level. In some embodiments, the expression level of the one or more genes set forth in Table
1 is decreased at least about 5-fold relative to the reference expression level. In some embodiments, the
expression level of the one or more genes set forth in Table 1 is decreased at least about 10-fold relative
to the reference expression level.

In some embodiments of any of the preceding aspects, the reference expression level is: (i) the
expression level of the one or more genes set forth in Table 1 in a sample from the patient obtained prior
to administration of the first dose of the IRAK4 pathway inhibitor; (ii) the expression level of the one or
more genes set forth in Table 1 in a reference population; (iii) a pre-assigned expression level for the one
or more genes set forth in Table 1; (iv) the expression level of the one or more genes set forth in Table 1
in a sample obtained from the patient at a previous time point, wherein the previous time point is following
administration of the first dose of the IRAK4 pathway inhibitor; or (v) the expression level of the one or
more genes set forth in Table 1 in a sample obtained from the patient at a subsequent time point.

In a third aspect, the invention features method of identifying a patient having an IRAK4-mediated
disorder or condition who may benefit from treatment comprising an IRAK4 pathway inhibitor, the method
comprising determining an expression level of one or more genes set forth in Table 1 (i.e., CD38,
SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, BCL2A1,
CXCL10, CCL8, GPR84, C150rf48, DRAM1, CXCL11, TNFAIP6, CSRNP1, PLSCR1, CLECA4E,
SAMSNT1, and ACSL1) in a sample obtained from the patient, wherein an increased expression level of
the one or more genes set forth in Table 1 in the sample as compared to a reference expression level
identifies the patient as one who may benefit from treatment comprising an IRAK4 pathway inhibitor.

In a fourth aspect, the invention features a method of selecting a therapy for a patient having an
IRAK4-mediated disorder or condition, the method comprising determining an expression level of one or
more genes set forth in Table 1 (i.e., CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA,
TNFAIP3, SOCS1, IL1RN, PFKFB3, BCL2A1, CXCL10, CCL8, GPR84, C150rf48, DRAM1, CXCL11,
TNFAIP6, CSRNP1, PLSCR1, CLEC4E, SAMSN1, and ACSL1) in a sample obtained from the patient,
wherein an increased expression level of the one or more genes set forth in Table 1 in the sample as
compared to a reference expression level identifies the patient as one who may benefit from treatment
comprising an IRAK4 pathway inhibitor.

In some embodiments of the third or fourth aspect, the one or more genes set forth in Table 1
comprises one or more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A,
GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and BCL2A1. In some
embodiments, the one or more genes set forth in Table 1 comprises one or more genes selected from the
group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, SOCST,
IL1RN, and PFKFB3. In some embodiments, the one or more genes set forth in Table 1 comprises one
or more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS, IL15RA, TNFAIP3, and SOCS1. In some embodiments, the one or more genes set forth in
Table 1 comprises all nine of CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3,
and SOCS1. In some embodiments, the one or more genes set forth in Table 1 comprises all 11 of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, and
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PFKFB3. In some embodiments, the one or more genes set forth in Table 1 comprises all 12 of CD38,
SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and
BCL2A1. In some embodiments, the one or more genes set forth in Table 1 are all 24 genes set forth in
Table 1. In some embodiments, the expression level of the one or more genes set forth in Table 1 is
increased in the sample obtained from the patient relative to the reference expression level. In some
embodiments, the expression level of the one or more genes set forth in Table 1 is increased at least
about 0.5-fold relative to the reference expression level. In some embodiments, the expression level of
the one or more genes set forth in Table 1 is increased at least about 1-fold relative to the reference
expression level. In some embodiments, the expression level of the one or more genes set forth in Table
1 is increased at least about 2-fold relative to the reference expression level. In some embodiments, the
expression level of the one or more genes set forth in Table 1 is increased at least about 3-fold relative to
the reference expression level. In some embodiments, the expression level of the one or more genes set
forth in Table 1 is increased at least about 4-fold relative to the reference expression level. In some
embodiments, the expression level of the one or more genes set forth in Table 1 is increased at least
about 5-fold relative to the reference expression level. In some embodiments, the expression level of the
one or more genes set forth in Table 1 is increased at least about 10-fold relative to the reference
expression level. In some embodiments, the patient has an increased expression level of the one or
more genes set forth in Table 1 relative to the reference expression level and the method further
comprises administering to the patient an IRAK4 pathway inhibitor.

In fifth aspect, the invention features a method of treating a patient having an IRAK4-mediated
disorder or condition, the method comprising administering to the patient an IRAK4 pathway inhibitor,
wherein prior to treatment the expression level of one or more genes set forth in Table 1 (i.e., CD38,
SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, BCL2A1,
CXCL10, CCL8, GPR84, C150rf48, DRAM1, CXCL11, TNFAIP6, CSRNP1, PLSCR1, CLECA4E,
SAMSNT1, and ACSL1) in a sample obtained from the patient has been determined to be increased
relative to a reference expression level. In some embodiments, the one or more genes set forth in Table
1 comprises one or more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A,
GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and BCL2A1. In some
embodiments, the one or more genes set forth in Table 1 comprises one or more genes selected from the
group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, SOCST,
IL1RN, and PFKFB3. In some embodiments, the one or more genes set forth in Table 1 comprises one
or more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS, IL15RA, TNFAIP3, and SOCS1. In some embodiments, the one or more genes set forth in
Table 1 comprises all nine of CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3,
and SOCS1. In some embodiments, the one or more genes set forth in Table 1 comprises all 11 of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, and
PFKFB3. In some embodiments, the one or more genes set forth in Table 1 comprises all 12 of CD38,
SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and
BCL2A1. In some embodiments, the one or more genes set forth in Table 1 are all 24 genes set forth in
Table 1. In some embodiments, the expression level of the one or more genes set forth in Table 1 have
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been determined to be increased at least about 0.5-fold relative to the reference expression level. In
some embodiments, the expression level of the one or more genes set forth in Table 1 have been
determined to be increased at least about 1-fold relative to the reference expression level. In some
embodiments, the expression level of the one or more genes set forth in Table 1 have been determined to
be increased at least about 2-fold relative to the reference expression level. In some embodiments, the
expression level of the one or more genes set forth in Table 1 have been determined to be increased at
least about 3-fold relative to the reference expression level. In some embodiments, the expression level
of the one or more genes set forth in Table 1 have been determined to be increased at least about 4-fold
relative to the reference expression level. In some embodiments, the expression level of the one or more
genes set forth in Table 1 have been determined to be increased at least about 5-fold relative to the
reference expression level. In some embodiments, the expression level of the one or more genes set
forth in Table 1 have been determined to be increased at least about 10-fold relative to the reference
expression level.

In some embodiments of any one of the third, fourth, and fifth aspects, the reference expression
level is: (i) the expression level of the one or more genes set forth in Table 1 in a reference population; or
(ii) a pre-assigned expression level for the one or more genes set forth in Table 1.

In some embodiments of any one of the preceding aspects, the expression level of the one or
more genes set forth in Table 1 in a reference population is a median expression level of the one or more
genes set forth in Table 1 in a reference population.

In some embodiments of any one of the preceding aspects, the sample obtained from the patient
is a tissue sample, a whole blood sample, a plasma sample, or a serum sample. In some embodiments,
the sample obtained from the patient is a blood sample (e.g., a whole blood sample).

In some embodiments of any one of the preceding aspects, the expression level is an mMRNA
expression level. In some embodiments, the mRNA expression level is determined by RNA-Seq, qPCR,
microarray analysis, gene expression profiling, serial analysis of gene expression, or whole genome
sequencing. In some embodiments, the mRNA expression level is determined by qPCR. In other
embodiments of any one of the preceding aspects, the expression level is a protein expression level.

In some embodiments of any one of the preceding aspects, the IRAK4-mediated disorder or
condition is selected from the group consisting of an immune disorder, an inflammatory disorder, a fibrotic
disorder, an eosinophilic disorder, an infection, pain, a central nervous system disorder, an acute kidney
injury, a chronic kidney disease, endometriosis, non-alcoholic fatty liver disease, a metabolic syndrome,
and obesity. In some embodiments, the immune disorder is lupus, asthma, atopic dermatitis, rheumatoid
arthritis, inflammatory bowel disease (IBD), Crohn’s disease, or ulcerative colitis. In some embodiments,
the inflammatory disorder is lupus, asthma, atopic dermatitis, rheumatoid arthritis, inflammatory bowel
disease (IBD), Crohn’s disease, or ulcerative colitis. In some embodiments, the lupus is systemic lupus
erythematosus (SLE). In some embodiments, the lupus is lupus nephritis.

In some embodiments of any one of the preceding aspects, the IRAK4 pathway inhibitor is an
IRAK4 inhibitor, an IRAK1 inhibitor, a toll-like receptor (TLR) inhibitor, an interleukin-1 receptor (IL-1R)
inhibitor, an interleukin-33 receptor (IL-33R) inhibitor, or a myeloid differentiation primary response gene
88 {MyD88) inhibitor. In some embodiments, the IRAK4 pathway inhibitor is an IRAK4 inhibitor. In some
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embodiments, the IRAK4 pathway inhibitor is a TLR inhibitor. In some embodiments, the TLR inhibitor is
a TLR7 inhibitor, a TLRS8 inhibitor, a TLR9 inhibitor, a TLR1 inhibitor, a TLR2 inhibitor, a TLR4 inhibitor, a
TLRS5 inhibitor, a TLR6 inhibitor, or a TLR10 inhibitor. In some embodiments, the TLR inhibitor is a TLR7
inhibitor, a TLR8 inhibitor, or both a TLR7 and TLRS8 inhibitor. In some embodiments, the TLR inhibitor is
a TLR9 inhibitor. In some embodiments, the IRAK4 pathway inhibitor is a small molecule inhibitor.

In some embodiments of any one of the preceding aspects, the method further comprises
administering to the patient an additional therapeutic agent. In some embodiments, the additional
therapeutic agent is a corticosteroid, a nonsteroidal anti-inflammatory drug (NSAID), chloroquine,
hydroxychloroquine (PLAQUENIL®), cyclosporine, azathioprine, methotrexate, mycophenolate mofetil
(CELLCEPT®), or cyclophosphamide (CYTOXAN®). In some embodiments, the IRAK4 pathway inhibitor
and the additional therapeutic agent are co-administered. In some embodiments, the IRAK4 pathway
inhibitor and the additional therapeutic agent are sequentially administered.

In another aspect, the invention features a kit for identifying a patient having an IRAK4-mediated
disorder or condition who may benefit from treatment comprising an IRAK4 pathway inhibitor, the kit
comprising: (a) polypeptides or polynucleotides capable of determining the expression level of one or
more genes set forth in Table 1 (i.e., CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA,
TNFAIP3, SOCS1, IL1RN, PFKFB3, BCL2A1, CXCL10, CCL8, GPR84, C150rf48, DRAM1, CXCL11,
TNFAIP6, CSRNP1, PLSCR1, CLEC4E, SAMSN1, and ACSL1); and (b) instructions for using the
polypeptides or polynucleotides to identify a patient having an IRAK4-mediated disorder or condition who
may benefit from treatment comprising the IRAK4 pathway inhibitor. In some embodiments, the one or
more genes set forth in Table 1 comprises one or more genes selected from the group consisting of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3,
and BCL2A1. In some embodiments, the one or more genes set forth in Table 1 comprises one or more
genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS,
IL15RA, TNFAIP3, SOCS1, IL1RN, and PFKFB3. In some embodiments, the one or more genes set forth
in Table 1 comprises one or more genes selected from the group consisting of CD38, SOCS3, AQP9,
CDKN1A, GADD45B, BAGALTS5, IL15RA, TNFAIP3, and SOCS1. In some embodiments, the one or
more genes set forth in Table 1 comprises all nine of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS, IL15RA, TNFAIP3, and SOCS1. In some embodiments, the one or more genes set forth in
Table 1 comprises all 11 of CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3,
SOCS1, IL1RN, and PFKFB3. In some embodiments, the one or more genes set forth in Table 1
comprises all 12 of CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCST,
IL1RN, PFKFB3, and BCL2A1. In some embodiments, the one or more genes set forth in Table 1 are all
24 genes set forth in Table 1.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1A is a heatmap showing that 285 genes from a microarray dataset of GEO Accession
GSE25742 (Alsina et al. Nat. Immunol. 15:1134-42, 2014) showed significantly lower induction by the
TLR7/8 stimulator R848 (resiquimod) in the whole blood from IRAK4-deficient patients compared to
healthy patient controls (false discovery rate (FDR) < 0.05; fold-change (FC) > 1.25).
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FIG. 1B is a graph showing the relative signature scores for the 285 genes that displayed
significantly lower induction by R848 (resiquimod) in both IRAK4- and MyD88-- patients as compared to
R848-treated healthy patient controls.

FIG. 2 is a heatmap showing that IRAK4- patients failed to upregulate type | IFNs and other TLR-
regulated genes in response to R848 compared to healthy patients.

FIG. 3 is a series of graphs showing three genes (IL1RN, CLEC4E, and SMSN1) out of 44
identified genes that are differentially upregulated in systemic lupus erythematosus (SLE) patients from
two extra-renal cohorts (University of Michigan Cohort and ROSE Phase |l Study Cohort) compared to
healthy patients from the respective cohorts. p <0.05; FC > 1.2.

FIG. 4 is a series of graphs showing that IRAK4 pathway biomarker genes (CXCL10 and CD38
shown) displayed significantly impaired induction by R848 in bone marrow-derived macrophages
(BMDMs) from IRAK4 kinase-dead (KD) mice compared to IRAK4 wild-type mice.

FIG. § is a graph showing that IFNB1 was induced by R848 to a significantly lower extend (p =
0.02) in IRAK4 KD mice compared to IRAK4 wild-type mice macrophages.

FIG. 6 is a table showing all 24 identified IRAK4 pathway biomarker genes and their respective
expression levels following induction by R848 in human IRAK4-- whole blood (left column) and IRAK4 KD
mice macrophages (middle column) compared to healthy and wild-type controls, respectively. The right
column shows the relative expression levels for each IRAK4 biomarker in SLE patients relative to healthy
patient controls.

FIG. 7A is a graph showing that the expression level of the IFN-regulated gene OAS1A trends
towards decreased induction by R848 in IRAK4 KD mice compared to IRAK4 wild-type mice (p < 0.15).

FIG. 7B is a graph showing that the expression level of the IFN-regulated gene OAS2 trends
towards decreased induction by R848 in IRAK4 KD mice compared to IRAK4 wild-type mice (p < 0.15).

FIG. 7C is a graph showing that the expression level of the IFN-regulated gene IFIT1 trends
towards decreased induction by R848 in IRAK4 KD mice compared to IRAK4 wild-type mice (p < 0.15).

FIG. 7D is a graph showing that the expression level of the IFN-regulated gene IFNAS trends
towards decreased induction by R848 in IRAK4 KD mice compared to IRAK4 wild-type mice (p < 0.15).

FIG. 7E is a graph showing that the expression level of the IFN-regulated gene MX1 trends
towards decreased induction by R848 in IRAK4 KD mice compared to IRAK4 wild-type mice (p < 0.15).

FIG. 8 is a table showing the results of dose-escalation experiments using two distinct IRAK4
small molecule inhibitors G03074387 (G-4387) (BMS) and G03081557 (G-1557) (Pfizer) in human whole
blood samples, with or without stimulation by R848. IRAK4 biomarker genes that displayed a dose-
dependent downregulation by the test IRAK4 small molecule inhibitor in at least two out of three of the
tested human donor samples is identified by a “Y.”

FIG. 9 is a series of graphs showing the percent decrease in expression of the top nine IRAK4
biomarker genes, which displayed dose-dependent downregulation by both IRAK4 small molecule
inhibitors G-4387 and G-1557. Respective p-values are also shown.

FIG. 10A is a heatmap showing the correlation coefficients for the denoted 12 IRAK4 biomarker
genes, as determined from SLE patient blood samples (whole blood samples) from the ROSE Phase |l
Study Cohort described herein.
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FIG. 10B is a heatmap showing the correlation coefficients for the denoted 12 IRAK4 biomarker
genes, as determined from SLE patient blood samples (PBMC samples) from the University of Michigan
Cohort described herein.

DETAILED DESCRIPTION OF THE INVENTION

L. Introduction

The present invention provides diagnostic methods, therapeutic methods, and compositions for
the treatment of interleukin-1 receptor-associated kinase 4 (IRAK4)-mediated disorders or conditions
(e.g., immune disorders (e.g., systemic lupus erythematosus) or inflammatory disorders (e.g., asthma).
The invention is based, at least in part, on the discovery that expression levels of particular IRAK4
pathway genes (e.g., CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3,
SOCS1, IL1RN, PFKFB3, BCL2A1, CXCL10, CCL8, GPR84, C150rf48, DRAM1, CXCL11, TNFAIPS,
CSRNP1, PLSCR1, CLEC4E, SAMSN1, and ACSL1) can be used as biomarkers (e.g., prognostic
biomarkers and/or predictive biomarkers) in diagnostic methods of monitoring the response of a patient
having an IRAK4-mediated disorder or condition to treatment including an IRAK4 pathway inhibitor,
methods of identifying a patient having an IRAK4-mediated disorder who may benefit from treatment
including an IRAK4 pathway inhibitor, and methods of selecting a therapy for a patient having an IRAK4-
mediated disorder or condition based on the expression level of one or more IRAK4 pathway genes. Also

provided are related therapeutic methods and diagnostic kits.

L. Definitions
It is to be understood that aspects and embodiments of the invention described herein include

“‘comprising,” “consisting,” and “consisting essentially of” aspects and embodiments. As used herein, the

singular form “a,” “an,” and “the” includes plural references unless indicated otherwise.

The term “about” as used herein refers to the usual error range for the respective value readily
known to the skilled person in this technical field. Reference to “about” a value or parameter herein
includes (and describes) embodiments that are directed to that value or parameter per se. For example,
description referring to “about X” includes description of “X.”

The term “IRAK4 pathway inhibitor” refers to a molecule that decreases, blocks, inhibits,
abrogates, or interferes with signal transduction through a pathway within which IRAK4 functions. In
some embodiments, an IRAK4 pathway inhibitor may inhibit the activity of one or more proteins involved
in the activation of IRAK4 signaling. In some embodiments, an IRAK4 signaling inhibitor may activate the
activity of one or more proteins involved in the inhibition of IRAK4 signaling. IRAK4 pathway inhibitors
include, but are not limited to, an IRAK4 inhibitor, an IRAK1 inhibitor, a toll-like receptor (TLR) inhibitor, an
interleukin-1 receptor (IL-1R) inhibitor, an interleukin-33 receptor (IL-33R) inhibitor, or a myeloid
differentiation primary response gene 88 {MyD88) inhibitor.

The term “IRAK4 inhibitor” or “IRAK4 antagonist” refers to molecule that decreases, blocks,
inhibits, abrogates, or interferes with IRAK4 activation or function. In a particular embodiment, an IRAK4
inhibitor has a binding affinity (dissociation constant) to IRAK4 of about 1,000 nM or less. In another
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embodiment, an IRAK4 inhibitor has a binding affinity to IRAK4 of about 100 nM or less. In another
embodiment, an IRAK4 inhibitor has a binding affinity to IRAK4 of about 50 nM or less. In another
embodiment, an IRAK4 inhibitor has a binding affinity to IRAK4 of about 10 nM or less. In another
embodiment, an IRAK4 inhibitor has a binding affinity to IRAK4 of about 1 nM or less. In a particular
embodiment, an IRAK4 inhibitor inhibits IRAK4 signaling with an IC50 of 1,000 nM or less. In another
embodiment, an IRAK4 inhibitor inhibits IRAK4 signaling with an IC50 of 500 nM or less. In another
embodiment, an IRAK4 inhibitor inhibits IRAK4 signaling with an IC50 of 50 nM or less. In another
embodiment, an IRAK4 inhibitor inhibits IRAK4 signaling with an IC50 of 10 nM or less. In another
embodiment, an IRAK4 inhibitor inhibits IRAK4 signaling with an IC50 of 1 nM or less. In some
embodiments, the IRAK4 inhibitor is a small molecule inhibitor of IRAK4.

The term “IRAK1 inhibitor” or “IRAK1 antagonist” refers to molecule that decreases, blocks,
inhibits, abrogates, or interferes with IRAK1 activation or function. In a particular embodiment, an IRAK1
inhibitor has a binding affinity (dissociation constant) to IRAK1 of about 1,000 nM or less. In another
embodiment, an IRAK1 inhibitor has a binding affinity to IRAK1 of about 100 nM or less. In another
embodiment, an IRAK1 inhibitor has a binding affinity to IRAK1 of about 50 nM or less. In another
embodiment, an IRAK1 inhibitor has a binding affinity to IRAK1 of about 10 nM or less. In another
embodiment, an IRAK1 inhibitor has a binding affinity to IRAK1 of about 1 nM or less. In a particular
embodiment, an IRAK1 inhibitor inhibits IRAK1 signaling with an IC50 of 1,000 nM or less. In another
embodiment, an IRAK1 inhibitor inhibits IRAK1 signaling with an IC50 of 500 nM or less. In another
embodiment, an IRAK1 inhibitor inhibits IRAK1 signaling with an IC50 of 50 nM or less. In another
embodiment, an IRAK1 inhibitor inhibits IRAK1 signaling with an IC50 of 10 nM or less. In another
embodiment, an IRAK1 inhibitor inhibits IRAK1 signaling with an IC50 of 1 nM or less. In some
embodiments, the IRAK1 inhibitor is a small molecule inhibitor of IRAK1.

The term “toll-like receptor inhibitor,” “toll-like receptor antagonist,” “TLR inhibitor,” or “TLR
antagonist” refers to molecule that decreases, blocks, inhibits, abrogates, or interferes with TLR (e.g.,
TLR7, TLR8, TLR9, TLR1, TLR2, TLR4, TLRS5, TLR6, and/or TLR10) activation or function. In a particular
embodiment, a TLR inhibitor has a binding affinity (dissociation constant) to TLR of about 1,000 nM or
less. In another embodiment, a TLR inhibitor has a binding affinity to TLR of about 100 nM or less. In
another embodiment, a TLR inhibitor has a binding affinity to TLR of about 50 nM or less. In another
embodiment, a TLR inhibitor has a binding affinity to TLR of about 10 nM or less. In another
embodiment, a TLR inhibitor has a binding affinity to TLR of about 1 nM or less. In a particular
embodiment, a TLR inhibitor inhibits TLR signaling with an IC50 of 1,000 nM or less. In another
embodiment, a TLR inhibitor inhibits TLR signaling with an IC50 of 500 nM or less. In another
embodiment, a TLR inhibitor inhibits TLR signaling with an IC50 of 50 nM or less. In another
embodiment, a TLR inhibitor inhibits TLR signaling with an IC50 of 10 nM or less. In another
embodiment, a TLR inhibitor inhibits TLR signaling with an IC50 of 1 nM or less. In some embodiments,
the TLR inhibitor is a small molecule inhibitor of one or more TLRs.

The term “interleukin-1 receptor inhibitor,” “interleukin-1 receptor antagonist,” “IL-1R inhibitor,” or
“IL-1R antagonist” refers to molecule that decreases, blocks, inhibits, abrogates, or interferes with IL-1R
activation or function. In a particular embodiment, an IL-1R inhibitor has a binding affinity (dissociation
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constant) to IL-1R of about 1,000 nM or less. In another embodiment, an IL-1R inhibitor has a binding
affinity to IL-1R of about 100 nM or less. In another embodiment, an IL-1R inhibitor has a binding affinity
to IL-1R of about 50 nM or less. In another embodiment, an IL-1R inhibitor has a binding affinity to IL-1R
of about 10 nM or less. In another embodiment, an IL-1R inhibitor has a binding affinity to IL-1R of about
1 nM or less. In a particular embodiment, an IL-1R inhibitor inhibits IL-1R signaling with an IC50 of 1,000
nM or less. In another embodiment, an IL-1R inhibitor inhibits IL-1R signaling with an IC50 of 500 nM or
less. In another embodiment, an IL-1R inhibitor inhibits IL-1R signaling with an IC50 of 50 nM or less. In
another embodiment, an IL-1R inhibitor inhibits IL-1R signaling with an IC50 of 10 nM or less. In another
embodiment, an IL-1R inhibitor inhibits IL-1R signaling with an IC50 of 1 nM or less. In some
embodiments, the IL-1R inhibitor is a small molecule inhibitor of IL-1R.

The term “interleukin-33 receptor inhibitor,” “interleukin-33 receptor antagonist,” “IL-33R inhibitor,”
or “IL-33R antagonist” refers to molecule that decreases, blocks, inhibits, abrogates, or interferes with IL-
33R activation or function. In a particular embodiment, an IL-33R inhibitor has a binding affinity
(dissociation constant) to IL-33R of about 1,000 nM or less. In another embodiment, an IL-33R inhibitor
has a binding affinity to IL-33R of about 100 nM or less. In another embodiment, an IL-33R inhibitor has
a binding affinity to IL-33R of about 50 nM or less. In another embodiment, an IL-33R inhibitor has a
binding affinity to IL-33R of about 10 nM or less. In another embodiment, an IL-33R inhibitor has a
binding affinity to IL-33R of about 1 nM or less. In a particular embodiment, an IL-33R inhibitor inhibits IL-
33R signaling with an IC50 of 1,000 nM or less. In another embodiment, an IL-33R inhibitor inhibits IL-
33R signaling with an IC50 of 500 nM or less. In another embodiment, an IL-33R inhibitor inhibits IL-33R
signaling with an IC50 of 50 nM or less. In another embodiment, an IL-33R inhibitor inhibits IL-33R
signaling with an IC50 of 10 nM or less. In another embodiment, an IL-33R inhibitor inhibits IL-33R
signaling with an IC50 of 1 nM or less. In some embodiments, the IL-33R inhibitor is a small molecule
inhibitor of IL-33R.

The term “myeloid differentiation primary response gene 88 inhibitor,

myeloid differentiation
primary response gene 88 antagonist,” “MyD88 inhibitor,” or “MyD88 antagonist” refers to molecule that
decreases, blocks, inhibits, abrogates, or interferes with MyD88 activation or function. In a particular
embodiment, a MyD88 inhibitor has a binding affinity (dissociation constant) to MyD88 of about 1,000 nM
or less. In another embodiment, a MyD88 inhibitor has a binding affinity to MyD88 of about 100 nM or
less. In another embodiment, a MyD88 inhibitor has a binding affinity to MyD88 of about 50 nM or less.
In another embodiment, a MyD88 inhibitor has a binding affinity to MyD88 of about 10 nM or less. In
another embodiment, a MyD88 inhibitor has a binding affinity to MyD88 of about 1 nM or less. In a
particular embodiment, a MyD88 inhibitor inhibits MyD88 signaling with an IC50 of 1,000 nM or less. In
another embodiment, a MyD88 inhibitor inhibits MyD88 signaling with an IC50 of 500 nM or less. In
another embodiment, a MyD88 inhibitor inhibits MyD88 signaling with an IC50 of 50 nM or less. In
another embodiment, a MyD88 inhibitor inhibits MyD88 signaling with an IC50 of 10 nM or less. In
another embodiment, a MyD88 inhibitor inhibits MyD88 signaling with an IC50 of 1 nM or less. In some
embodiments, the MyD88 inhibitor is a small molecule inhibitor of MyD88.

The term “CD38" refers to cluster of differentiation 38 and encompasses homologues, mutations,

and isoforms thereof. CD38 is also referred to in the art as ADPRC1. The term encompasses full-length,
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unprocessed CD38, as well as any form of CD38 that results from processing in the cell. The term
encompasses naturally occurring variants of CD38 (e.g., splice variants or allelic variants). The term
encompasses, for example, the CD38 gene, the mRNA sequence of human CD38 (e.g., SEQ ID NO: 1;
GenBank Accession No. NM_001775.3), and the amino acid sequence of human CD38 (e.g., SEQ ID
NO: 2; UniProtKB Accession No. P28907) as well as CD38 DNA, mRNA, and amino acid sequences from
any other vertebrate source, including mammals such as primates and rodents (e.g., mice and rats).

The term “SOCS3” refers to Suppressor Of Cytokine Signaling 3 and encompasses homologues,
mutations, and isoforms thereof. SOCS3 is also referred to in the art as Cytokine-Inducible SH2 Protein 3
(CIS3), STAT-Induced STAT Inhibitor 3 (8SI3), and ATOD4. The term encompasses full-length,
unprocessed SOCS3, as well as any form of SOCS3 that results from processing in the cell. The term
encompasses naturally occurring variants of SOCS3 (e.g., splice variants or allelic variants). The term
encompasses, for example, the SOCS3 gene, the mRNA sequence of human SOCS3 (e.g., SEQ ID NO:
3; GenBank Accession No. NM_003955.4), and the amino acid sequence of human SOCS3 (e.g., SEQ
ID NO: 4; UniProtKB Accession No. 014543) as well as SOCS3 DNA, mRNA, and amino acid sequences
from any other vertebrate source, including mammals such as primates and rodents (e.g., mice and rats).

The term “AQP9” refers to aquaporin 9 and encompasses homologues, mutations, and isoforms
thereof. AQP9 is also referred to in the art as Aquaglyceroporin-9, HsT17287, T17287, and Small Solute
Channel 1 (SSC1). The term encompasses full-length, unprocessed AQP9, as well as any form of AQP9
that results from processing in the cell. The term encompasses naturally occurring variants of AQP9
(e.g., splice variants or allelic variants). The term encompasses, for example, the AQP9 gene, the mRNA
sequence of human AQP9 (e.g., SEQ ID NO: 5; GenBank Accession No. NM_020980.4), and the amino
acid sequence of human AQP9 (e.g., SEQ ID NO: 6; UniProtKB Accession No. O43315) as well as AQP9
DNA, mRNA, and amino acid sequences from any other vertebrate source, including mammals such as
primates and rodents (e.g., mice and rats).

The term “CDKN1A” refers to Cyclin Dependent Kinase Inhibitor 1A and encompasses
homologues, mutations, and isoforms thereof. CDKN1A is also referred to in the art as CDK-Interacting
Protein 1 (CIP1), Melanoma Differentiation Associated Protein 6 (MDA-6), or Wild-Type P53-Activated
Fragment 1 (WAF-1). The term encompasses full-length, unprocessed CDKN1A, as well as any form of
CDKN1A that results from processing in the cell. The term encompasses naturally occurring variants of
CDKN1A (e.g., splice variants or allelic variants). The term encompasses, for example, the CDKN1A
gene, the mRNA sequence of human CDKN1A (e.g., SEQ ID NO: 7; GenBank Accession No.
NM_000389), and the amino acid sequence of human CDKN1A (e.g., SEQ ID NO: 8; UniProtkB
Accession No. P38936) as well as CDKN1A DNA, mRNA, and amino acid sequences from any other
vertebrate source, including mammals such as primates and rodents (e.g., mice and rats).

The term “GADD45B’” refers to Growth Arrest And DNA Damage Inducible Beta and
encompasses homologues, mutations, and isoforms thereof. GADD45B is also referred to in the art as
Myeloid Differentiation Primary Response Protein MyD118 (MYD118). The term encompasses full-
length, unprocessed GADD45B, as well as any form of GADD45B that results from processing in the cell.
The term encompasses naturally occurring variants of GADD45B (e.g., splice variants or allelic variants).
The term encompasses, for example, the GADD45B gene, the mRNA sequence of human GADD45B
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(e.g., SEQ ID NO: 9; GenBank Accession No. NM_015675), and the amino acid sequence of human
GADD45B (e.g., SEQ ID NO: 10; UniProtKB Accession No. 075293) as well as GADD45B DNA, mRNA,
and amino acid sequences from any other vertebrate source, including mammals such as primates and
rodents (e.g., mice and rats).

The term “B4GALT5” refers to Beta-1,4-Galactosyltransferase 5 and encompasses homologues,
mutations, and isoforms thereof. B4GALTS5 is also referred to in the art as UDP-Galactose: Beta-N-
Acetylglucosamine. The term encompasses full-length, unprocessed B4GALTS5, as well as any form of
B4GALTS that results from processing in the cell. The term encompasses naturally occurring variants of
B4GALTS (e.g., splice variants or allelic variants). The term encompasses, for example, the B4GALTS
gene, the mRNA sequence of human B4GALTS5 (e.g., SEQ ID NO: 11; GenBank Accession No.
NM_004776), and the amino acid sequence of human B4GALTS (e.g., SEQ ID NO: 12; UniProtKB
Accession No. 043286) as well as BAGALTS5 DNA, mRNA, and amino acid sequences from any other
vertebrate source, including mammals such as primates and rodents (e.g., mice and rats).

The term “IL15RA” refers to Interleukin 15 Receptor Subunit Alpha and encompasses
homologues, mutations, and isoforms thereof. IL15RA is also referred to in the art as CD215. The term
encompasses full-length, unprocessed IL15RA, as well as any form of IL15RA that results from
processing in the cell. The term encompasses naturally occurring variants of IL15RA (e.g., splice variants
or allelic variants). The term encompasses, for example, the IL15RA gene, the mRNA sequence of
human IL15RA (e.g., SEQ ID NO: 13; GenBank Accession No. NM_008358), and the amino acid
sequence of human IL15RA (e.g., SEQ ID NO: 14; UniProtKB Accession No. Q13261) as well as IL15RA
DNA, mRNA, and amino acid sequences from any other vertebrate source, including mammals such as
primates and rodents (e.g., mice and rats).

The term “TNFAIP3” refers to TNF alpha induced protein 3 and encompasses homologues,
mutations, and isoforms thereof. TNFAIP3 is also referred to in the art as A20, OTUD7C, or AISBL.
The term encompasses full-length, unprocessed TNFAIP3, as well as any form of TNFAIP3 that results
from processing in the cell. The term encompasses naturally occurring variants of TNFAIP3 (e.g., splice
variants or allelic variants). The term encompasses, for example, the TNFAIP3 gene, the mRNA
sequence of human TNFAIP3 (e.g., SEQ ID NO: 15; GenBank Accession No. NM_001270508), and the
amino acid sequence of human TNFAIP3 (e.g., SEQ ID NO: 16; UniProtKB Accession No. P21580) as
well as TNFAIP3 DNA, mRNA, and amino acid sequences from any other vertebrate source, including
mammals such as primates and rodents (e.g., mice and rats).

The term “SOCS1” refers to Suppressor Of Cytokine Signaling 1 and encompasses homologues,
mutations, and isoforms thereof. SOCS1 is also referred to in the art as STAT-Induced STAT Inhibitor 1
(8SI1), Tec-Interacting Protein 3 (TIP3), Cytokine-Inducible SH2 Protein 1 (CISH1), or JAK Binding
Protein. The term encompasses full-length, unprocessed SOCS1, as well as any form of SOCS1 that
results from processing in the cell. The term encompasses naturally occurring variants of SOCS1 (e.g.,
splice variants or allelic variants). The term encompasses, for example, the SOCS1 gene, the mRNA
sequence of human SOCS1 (e.g., SEQ ID NO: 17; GenBank Accession No. NM_003745), and the amino
acid sequence of human SOCS1 (e.g., SEQ ID NO: 18; UniProtKB Accession No. O15524) as well as

13



10

15

20

25

30

35

40

WO 2018/232288 PCT/US2018/037826

SOCS1 DNA, mRNA, and amino acid sequences from any other vertebrate source, including mammals
such as primates and rodents (e.g., mice and rats).

The term “IL1RN” refers to Interleukin 1 Receptor Antagonist and encompasses homologues,
mutations, and isoforms thereof. IL1RN is also referred to in the art as Anakinra, IRAP, DIRA, or MVCDA4.
The term encompasses full-length, unprocessed IL1RN, as well as any form of IL1RN that results from
processing in the cell. The term encompasses naturally occurring variants of IL1RN (e.g., splice variants
or allelic variants). The term encompasses, for example, the IL1RN gene, the mRNA sequence of human
IL1RN (e.g., SEQ ID NO: 19; GenBank Accession No. NM_173842), and the amino acid sequence of
human IL1RN (e.g., SEQ ID NO: 20; UniProtKB Accession No. P18510) as well as IL1RN DNA, mRNA,
and amino acid sequences from any other vertebrate source, including mammals such as primates and
rodents (e.g., mice and rats).

The term “PFKFB3” refers to 6-Phosphofructo-2-Kinase/Fructose-2,6-Biphosphatase 3 and
encompasses homologues, mutations, and isoforms thereof. PFKFB3 is also referred to in the art as
IPFK2, PFK2, or iPFK-2. The term encompasses full-length, unprocessed PFKFB3, as well as any form
of PFKFB3 that results from processing in the cell. The term encompasses naturally occurring variants of
PFKFB3 (e.g., splice variants or allelic variants). The term encompasses, for example, the PFKFB3
gene, the mRNA sequence of human PFKFB3 (e.g., SEQ ID NO: 21; GenBank Accession No.
NM_004566), and the amino acid sequence of human PFKFB3 (e.g., SEQ ID NO: 22; UniProtKB
Accession No. Q16875) as well as PFKFB3 DNA, mRNA, and amino acid sequences from any other
vertebrate source, including mammals such as primates and rodents (e.g., mice and rats).

The term “BCL2A1” refers to BCL2 Related Protein A1 and encompasses homologues,
mutations, and isoforms thereof. BCL2A1 is also referred to in the art as GRS, ACC1, ACC2, BFL1,
ACC-1, ACC-2, HBPA1, or BCL2L5. The term encompasses full-length, unprocessed BCL2A1, as well
as any form of BCL2A1 that results from processing in the cell. The term encompasses naturally
occurring variants of BCL2A1 (e.g., splice variants or allelic variants). The term encompasses, for
example, the BCL2A1 gene, the mRNA sequence of human BCL2A1 (e.g., SEQ ID NO: 23; GenBank
Accession No. NM_004049), and the amino acid sequence of human BCL2A1 (e.g., SEQ ID NO: 24,
UniProtKB Accession No. Q16548) as well as BCL2A1 DNA, mRNA, and amino acid sequences from any
other vertebrate source, including mammals such as primates and rodents (e.g., mice and rats).

The term “CXCL10" refers to C-X-C Motif Chemokine Ligand 10 and encompasses homologues,
mutations, and isoforms thereof. CXCL10 is also referred to in the art as C7, IFI10, INP10, IP-10, crg-2,
mob-1, SCYB10, or gIP-10. The term encompasses full-length, unprocessed CXCL10, as well as any
form of CXCL10 that results from processing in the cell. The term encompasses naturally occurring
variants of CXCL10 (e.g., splice variants or allelic variants). The term encompasses, for example, the
CXCL10 gene, the mRNA sequence of human CXCL10 (e.g., SEQ ID NO: 25; GenBank Accession No.
NM_001565), and the amino acid sequence of human CXCL10 (e.g., SEQ ID NO: 26; UniProtKB
Accession No. P02778) as well as CXCL10 DNA, mRNA, and amino acid sequences from any other
vertebrate source, including mammals such as primates and rodents (e.g., mice and rats).

The term “CCL8" refers to C-C Motif Chemokine Ligand 8 and encompasses homologues,
mutations, and isoforms thereof. CCLS8 is also referred to in the art as HC14, MCP2, MCP-2, SCYAS, or
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SCYA10. The term encompasses full-length, unprocessed CCL8, as well as any form of CCL8 that
results from processing in the cell. The term encompasses naturally occurring variants of CCL8 (e.qg.,
splice variants or allelic variants). The term encompasses, for example, the CCL8 gene, the mRNA
sequence of human CCL8 (e.g., SEQ ID NO: 27; GenBank Accession No. NM_005623), and the amino
acid sequence of human CCLS8 (e.g., SEQ ID NO: 28; UniProtKB Accession No. P80075) as well as
CCL8 DNA, mRNA, and amino acid sequences from any other vertebrate source, including mammals
such as primates and rodents (e.g., mice and rats).

The term “GPR84” refers to G Protein-Coupled Receptor 84 and encompasses homologues,
mutations, and isoforms thereof. GPR84 is also referred to in the art as EX33 or GPCR4. The term
encompasses full-length, unprocessed GPR84, as well as any form of GPR84 that results from
processing in the cell. The term encompasses naturally occurring variants of GPR84 (e.g., splice variants
or allelic variants). The term encompasses, for example, the GPR84 gene, the mRNA sequence of
human GPR84 (e.g., SEQ ID NO: 29; GenBank Accession No. NM_020370), and the amino acid
sequence of human GPR84 (e.g., SEQ ID NO: 30; UniProtKB Accession No. QINQSS5) as well as GPR84
DNA, mRNA, and amino acid sequences from any other vertebrate source, including mammals such as
primates and rodents (e.g., mice and rats).

The term “C150rf48” refers to Chromosome 15 Open Reading Frame 48 and encompasses
homologues, mutations, and isoforms thereof. C150rf48 is also referred to in the art as NMES1 or FOAP-
11. The term encompasses full-length, unprocessed C150rf48, as well as any form of C150rf48 that
results from processing in the cell. The term encompasses naturally occurring variants of C150rf48 (e.g.,
splice variants or allelic variants). The term encompasses, for example, the C150rf48 gene, the mRNA
sequence of human C150rf48 (e.g., SEQ ID NO: 31; GenBank Accession No. NM_197955), and the
amino acid sequence of human C150rf48 (e.g., SEQ ID NO: 32; UniProtKB Accession No. Q9C002) as
well as C150rf48 DNA, mRNA, and amino acid sequences from any other vertebrate source, including
mammals such as primates and rodents (e.g., mice and rats).

The term “DRAM1” refers to DNA Damage Regulated Autophagy Modulator 1 and encompasses
homologues, mutations, and isoforms thereof. DRAMA1 is also referred to in the art as DRAM. The term
encompasses full-length, unprocessed DRAM1, as well as any form of DRAM1 that results from
processing in the cell. The term encompasses naturally occurring variants of DRAM1 (e.g., splice
variants or allelic variants). The term encompasses, for example, the DRAM1 gene, the mRNA sequence
of human DRAM1 (e.g., SEQ ID NO: 33; GenBank Accession No. NM_018370), and the amino acid
sequence of human DRAM1 (e.g., SEQ ID NO: 34; UniProtKB Accession No. Q8N682) as well as
DRAM1 DNA, mRNA, and amino acid sequences from any other vertebrate source, including mammals
such as primates and rodents (e.g., mice and rats).

The term “CXCL11" refers to C-X-C Motif Chemokine Ligand 11 and encompasses homologues,
mutations, and isoforms thereof. CXCL11 is also referred to in the art as IP9, H174, IP-9, b-R1, I-TAC,
SCYB11, or SCYB9B. The term encompasses full-length, unprocessed CXCL11, as well as any form of
CXCL11 that results from processing in the cell. The term encompasses naturally occurring variants of
CXCL11 (e.g., splice variants or allelic variants). The term encompasses, for example, the CXCL11
gene, the mRNA sequence of human CXCL11 (e.g., SEQ ID NO: 35; GenBank Accession No.
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NM_005409), and the amino acid sequence of human CXCL11 (e.g., SEQ ID NO: 36; UniProtkKB
Accession No. 014625) as well as CXCL11 DNA, mRNA, and amino acid sequences from any other
vertebrate source, including mammals such as primates and rodents (e.g., mice and rats).

The term “TNFAIPS6” refers to TNF Alpha Induced Protein 6 and encompasses homologues,
mutations, and isoforms thereof. TNFAIPS6 is also referred to in the art as TSG6 or TSG-6. The term
encompasses full-length, unprocessed TNFAIPS, as well as any form of TNFAIP6 that results from
processing in the cell. The term encompasses naturally occurring variants of TNFAIP6 (e.g., splice
variants or allelic variants). The term encompasses, for example, the TNFAIP6 gene, the mRNA
sequence of human TNFAIP6 (e.g., SEQ ID NO: 37; GenBank Accession No. NM_007115), and the
amino acid sequence of human TNFAIP6 (e.g., SEQ ID NO: 38; UniProtkKB Accession No. P98066) as
well as TNFAIP6 DNA, mRNA, and amino acid sequences from any other vertebrate source, including
mammals such as primates and rodents (e.g., mice and rats).

The term “CSRNP1” refers to Cysteine and Serine Rich Nuclear Protein 1 and encompasses
homologues, mutations, and isoforms thereof. CSRNP1 is also referred to in the art as AXUD1, URAX1,
TAIP-3, CSRNP-1, or FAM130B. The term encompasses full-length, unprocessed CSRNP1, as well as
any form of CSRNP1 that results from processing in the cell. The term encompasses naturally occurring
variants of CSRNP1 (e.g., splice variants or allelic variants). The term encompasses, for example, the
CSRNP1 gene, the mRNA sequence of human CSRNP1 (e.g., SEQ ID NO: 39; GenBank Accession No.
NM_033027), and the amino acid sequence of human CSRNP1 (e.g., SEQ ID NO: 40; UniProtkKB
Accession No. Q96S65) as well as CSRNP1 DNA, mRNA, and amino acid sequences from any other
vertebrate source, including mammals such as primates and rodents (e.g., mice and rats).

The term “PLSCR1” refers to Phospholipid Scramblase 1 and encompasses homologues,
mutations, and isoforms thereof. PLSCR1 is also referred to in the art as MMTRA1B. The term
encompasses full-length, unprocessed PLSCR1, as well as any form of PLSCR1 that results from
processing in the cell. The term encompasses naturally occurring variants of PLSCR1 (e.g., splice
variants or allelic variants). The term encompasses, for example, the PLSCR1 gene, the mRNA
sequence of human PLSCR1 (e.g., SEQ ID NO: 41; GenBank Accession No. NM_021105), and the
amino acid sequence of human PLSCR1 (e.g., SEQ ID NO: 42; UniProtKB Accession No. O15162) as
well as PLSCR1 DNA, mRNA, and amino acid sequences from any other vertebrate source, including
mammals such as primates and rodents (e.g., mice and rats).

The term “CLECA4E" refers to C-Type Lectin Domain Family 4 Member E and encompasses
homologues, mutations, and isoforms thereof. CLEC4E is also referred to in the art as MINCLE or
CLECSF9. The term encompasses full-length, unprocessed CLEC4E, as well as any form of CLEC4E
that results from processing in the cell. The term encompasses naturally occurring variants of CLEC4E
(e.g., splice variants or allelic variants). The term encompasses, for example, the CLEC4E gene, the
MRNA sequence of human CLEC4E (e.g., SEQ ID NO: 43; GenBank Accession No. NM_014358), and
the amino acid sequence of human CLECAE (e.g., SEQ ID NO: 44; UniProtKB Accession No. Q9ULY5)
as well as CLEC4E DNA, mRNA, and amino acid sequences from any other vertebrate source, including

mammals such as primates and rodents (e.g., mice and rats).
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The term “SAMSN1” refers to SAM Domain, SH3 Domain and Nuclear Localization Signals 1 and
encompasses homologues, mutations, and isoforms thereof. SAMSN1 is also referred to in the art as
SLy2, HACS1, NASH1, SASH2, or SH3D6B. The term encompasses full-length, unprocessed SAMSN1,
as well as any form of SAMSN1 that results from processing in the cell. The term encompasses naturally
occurring variants of SAMSN1 (e.g., splice variants or allelic variants). The term encompasses, for
example, the SAMSN1 gene, the mRNA sequence of human SAMSN1 (e.g., SEQ ID NO: 45; GenBank
Accession No. NM_022136), and the amino acid sequence of human SAMSN1 (e.g., SEQ ID NO: 46;
UniProtKB Accession No. QINSI8) as well as SAMSN1 DNA, mRNA, and amino acid sequences from
any other vertebrate source, including mammals such as primates and rodents (e.g., mice and rats).

The term “ACSL1” refers to Acyl-CoA Synthetase Long-Chain Family Member 1 and
encompasses homologues, mutations, and isoforms thereof. ACSL1 is also referred to in the art as Acs,
Acas, FACS, Acas1, Facl2, or LACS1. The term encompasses full-length, unprocessed ACSL1, as well
as any form of ACSL1that results from processing in the cell. The term encompasses naturally occurring
variants of ACSL1 (e.g., splice variants or allelic variants). The term encompasses, for example, the
ACSL1gene, the mRNA sequence of human ACSL1 (e.g., SEQ ID NO: 47; GenBank Accession No.
NM_001286708), and the amino acid sequence of human ACSL1 (e.g., SEQ ID NO: 48; UniProtKB
Accession No. P33121) as well as ACSL1 DNA, mRNA, and amino acid sequences from any other
vertebrate source, including mammals such as primates and rodents (e.g., mice and rats).

As used herein, the terms “patient,” “individual,” and “subject” are used interchangeably and refer
to any single animal, more preferably a mammal (including such non-human animals as, for example,
cats, dogs, horses, rabbits, zoo animals, cows, pigs, sheep, and non-human primates) for which
treatment is desired. In particular embodiments, the patient herein is a human. The patient may be a
patient having, suspected of having, or at risk of suffering from an IRAK4-mediated disorder or condition
(e.g., an immune disorder, an inflammatory disorder, a fibrotic disorder, an eosinophilic disorder, an
infection, pain, a central nervous system disorder, an acute kidney injury, a chronic kidney disease,
endometriosis, non-alcoholic fatty liver disease, a metabolic syndrome, and obesity). The patient may
have been previously treated with an IRAK4 pathway inhibitor, another drug, or not previously treated.
The patient may be naive to an additional drug(s) being used when the treatment is started, i.e., the
patient may not have been previously treated with, for example, a therapy other than one including an
IRAK4 pathway inhibitor at “baseline” (i.e., at a set point in time before the administration of a first dose of
an IRAK4 pathway inhibitor in the treatment method herein, such as the day of screening the subject
before treatment is commenced). Such a “naive” patient or subject is generally considered a candidate
for treatment with such additional drug(s).

The term “antibody” herein is used in the broadest sense and encompasses various antibody
structures, including but not limited to monoclonal antibodies, polyclonal antibodies, multispecific
antibodies (e.g., bispecific antibodies), and antibody fragments so long as they exhibit the desired
antigen-binding activity.

“Polynucleotide” or “nucleic acid,” as used interchangeably herein, refers to polymers of
nucleotides of any length and include DNA and RNA. The nucleotides can be deoxyribonucleotides,
ribonucleotides, modified nucleotides or bases, and/or their analogs, or any substrate that can be
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incorporated into a polymer by DNA or RNA polymerase, or by a synthetic reaction. Thus, for instance,
polynucleotides as defined herein include, without limitation, single- and double-stranded DNA, DNA
including single- and double-stranded regions, single- and double-stranded RNA, and RNA including
single- and double-stranded regions, hybrid molecules comprising DNA and RNA that may be single-
stranded or, more typically, double-stranded or include single- and double-stranded regions. In addition,
the term “polynucleotide” as used herein refers to triple-stranded regions comprising RNA or DNA or both
RNA and DNA. The strands in such regions may be from the same molecule or from different molecules.
The regions may include all of one or more of the molecules, but more typically involve only a region of
some of the molecules. One of the molecules of a triple-helical region often is an oligonucleotide. The
term “polynucleotide” specifically includes cDNAs.

A polynucleotide may comprise modified nucleotides, such as methylated nucleotides and their
analogs. If present, modification to the nucleotide structure may be imparted before or after assembly of
the polymer. The sequence of nucleotides may be interrupted by non-nucleotide components. A
polynucleotide may be further modified after synthesis, such as by conjugation with a label. Other types
of modifications include, for example, “caps,” substitution of one or more of the naturally-occurring
nucleotides with an analog, internucleotide modifications such as, for example, those with uncharged
linkages (e.g., methyl phosphonates, phosphotriesters, phosphoamidates, carbamates, and the like) and
with charged linkages (e.g., phosphorothioates, phosphorodithioates, and the like), those containing
pendant moieties, such as, for example, proteins (e.g., nucleases, toxins, antibodies, signal peptides,
poly-L-lysine, and the like), those with intercalators (e.g., acridine, psoralen, and the like), those
containing chelators (e.g., metals, radioactive metals, boron, oxidative metals, and the like), those
containing alkylators, those with modified linkages (e.g., alpha anomeric nucleic acids), as well as
unmodified forms of the polynucleotide(s). Further, any of the hydroxyl groups ordinarily present in the
sugars may be replaced, for example, by phosphonate groups, phosphate groups, protected by standard
protecting groups, or activated to prepare additional linkages to additional nucleotides, or may be
conjugated to solid or semi-solid supports. The 5" and 3’ terminal OH can be phosphorylated or
substituted with amines or organic capping group moieties of from 1 to 20 carbon atoms. Other hydroxyls
may also be derivatized to standard protecting groups. Polynucleotides can also contain analogous
forms of ribose or deoxyribose sugars that are generally known in the art, including, for example, 2'-O-
methyl-, 2’-O-allyl-, 2'-fluoro-, or 2’-azido-ribose, carbocyclic sugar analogs, a-anomeric sugars, epimeric
sugars such as arabinose, xyloses or lyxoses, pyranose sugars, furanose sugars, sedoheptuloses,
acyclic analogs, and abasic nucleoside analogs such as methyl riboside. One or more phosphodiester
linkages may be replaced by alternative linking groups. These alternative linking groups include, but are
not limited to, embodiments wherein phosphate is replaced by P(O)S (“thioate”), P(S)S (“dithioate”™),
(O)NR: (“amidate”), P(O)R, P(O)OR’, CO or CH2 (“formacetal”), in which each R or R’ is independently H
or substituted or unsubstituted alkyl (1-20 C) optionally containing an ether (-O-) linkage, aryl, alkenyl,
cycloalkyl, cycloalkenyl or araldyl. Not all linkages in a polynucleotide need be identical. A
polynucleotide can contain one or more different types of modifications as described herein and/or
multiple modifications of the same type. The preceding description applies to all polynucleotides referred
to herein, including RNA and DNA.
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“Oligonucleotide,” as used herein, generally refers to short, single stranded, polynucleotides that
are, but not necessarily, less than about 250 nucleotides in length. Oligonucleotides may be synthetic.
The terms “oligonucleotide” and “polynucleotide” are not mutually exclusive. The description above for
polynucleotides is equally and fully applicable to oligonucleotides.

The term “primer” refers to a single-stranded polynucleotide that is capable of hybridizing to a
nucleic acid and allowing polymerization of a complementary nucleic acid, generally by providing a free
3’-OH group.

The term “small molecule” refers to any molecule with a molecular weight of about 2000 daltons
or less, preferably of about 500 daltons or less.

The term “detection” includes any means of detecting, including direct and indirect detection.

The term “biomarker” as used herein refers to an indicator molecule or set of molecules (e.g.,
predictive, diagnostic, and/or prognostic indicator), which can be detected in a sample and includes, for
example, CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, SOCS1, IL1RN,
PFKFB3, BCL2A1, CXCL10, CCL8, GPR84, C150rf48, DRAM1, CXCL11, TNFAIP6, CSRNP1, PLSCR1,
CLEC4E, SAMSN1, and ACSL1. The biomarker may be a predictive biomarker and serve as an indicator
of the likelihood of sensitivity or benefit of a patient having a particular disorder or condition (e.g., an
IRAK4-mediated disorder or condition) to treatment with an IRAK4 pathway inhibitor. Biomarkers include,
but are not limited to, polynucleotides (e.g., DNA and/or RNA (e.g., mRNA)), polynucleotide copy number
alterations (e.g., DNA copy numbers), polypeptides, polypeptide and polynucleotide modifications (e.g.,
post-translational modifications), carbohydrates, and/or glycolipid-based molecular markers. In some
embodiments, a biomarker is a gene.

The “amount” or “level” of a biomarker, as used herein, is a detectable level in a biological
sample. These can be measured by methods known to one skilled in the art and also disclosed herein.

The term “expression level” or “level of expression” generally refers to the amount of a biomarker
in a biological sample. “Expression” generally refers to the process by which information (e.g., gene-
encoded and/or epigenetic information) is converted into the structures present and operating in the cell.
Therefore, as used herein, “expression” may refer to transcription into a polynucleotide, translation into a
polypeptide, or even polynucleotide and/or polypeptide modifications (e.g., posttranslational modification
of a polypeptide). Fragments of the transcribed polynucleotide, the translated polypeptide, or
polynucleotide and/or polypeptide modifications (e.g., posttranslational modification of a polypeptide) shall
also be regarded as expressed whether they originate from a transcript generated by alternative splicing
or a degraded transcript, or from a post-translational processing of the polypeptide, e.g., by proteolysis.
“Expressed genes” include those that are transcribed into a polynucleotide as mRNA and then translated
into a polypeptide, and also those that are transcribed into RNA but not translated into a polypeptide (for
example, transfer and ribosomal RNAs).

“Increased expression,” “increased expression level,” “increased levels,

elevated expression,”
“elevated expression levels,” or “elevated levels” refers to an increased expression or increased levels of
a biomarker in an individual relative to a control, such as an individual or individuals who do not have the

disorder or condition (e.g., an IRAK4-mediated disorder or condition) (e.g., healthy individuals), an
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internal control (e.g., a housekeeping biomarker), or a median expression level of the biomarker in
samples from a group/population of patients.

“Decreased expression,” “decreased expression level,” “decreased levels,” “reduced expression,”
“reduced expression levels,” or “reduced levels” refers to a decrease expression or decreased levels of a
biomarker in an individual relative to a control, such as an individual or individuals who do not have a
disorder or condition (e.g., an IRAK4-mediated disorder or condition) (e.g., healthy individuals), an
internal control (e.g., a housekeeping biomarker), or a median expression level of the biomarker in
samples from a group/population of patients. In some embodiments, reduced expression is little or no
expression.

The term “housekeeping gene” refers herein to a gene or group of genes that encode proteins
whose activities are essential for the maintenance of cell function and which are typically similarly present
in all cell types.

“Amplification,” as used herein generally refers to the process of producing multiple copies of a
desired sequence. “Multiple copies” mean at least two copies. A “copy” does not necessarily mean
perfect sequence complementarity or identity to the template sequence. For example, copies can include
nucleotide analogs such as deoxyinosine, intentional sequence alterations (such as sequence alterations
introduced through a primer comprising a sequence that is hybridizable, but not complementary, to the
template), and/or sequence errors that occur during amplification.

The technique of “polymerase chain reaction” or “PCR” as used herein generally refers to a
procedure wherein minute amounts of a specific piece of nucleic acid, RNA and/or DNA, are amplified as
described, for example, in U.S. Pat. No. 4,683,195. Generally, sequence information from the ends of the
region of interest or beyond needs to be available, such that oligonucleotide primers can be designed;
these primers will be identical or similar in sequence to opposite strands of the template to be amplified.
The 5’ terminal nucleotides of the two primers may coincide with the ends of the amplified material. PCR
can be used to amplify specific RNA sequences, specific DNA sequences from total genomic DNA, and
cDNA transcribed from total cellular RNA, bacteriophage, or plasmid sequences, etc. See generally
Mullis et al., Cold Spring Harbor Symp. Quant. Biol. 51:263 (1987) and Erlich, ed., PCR Technology,
(Stockton Press, NY, 1989). As used herein, PCR is considered to be one, but not the only, example of a
nucleic acid polymerase reaction method for amplifying a nucleic acid test sample, comprising the use of
a known nucleic acid (DNA or RNA) as a primer and utilizes a nucleic acid polymerase to amplify or
generate a specific piece of nucleic acid or to amplify or generate a specific piece of nucleic acid which is
complementary to a particular nucleic acid.

“‘Quantitative polymerase chain reaction” or “QPCR” refers to a form of PCR wherein the amount
of PCR product is measured at each step in a PCR reaction. This technique has been described in
various publications including, for example, Cronin et al., Am. J. Pathol. 164(1):35-42 (2004) and Ma et
al., Cancer Cell 5:607-616 (2004).

The term “microarray” refers to an ordered arrangement of hybridizable array elements,
preferably polynucleotide probes, on a substrate.

The term “sample,” as used herein, refers to a composition that is obtained or derived from a
subject (e.g., individual of interest) that contains a cellular and/or other molecular entity that is to be
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characterized and/or identified, for example, based on physical, biochemical, chemical, and/or
physiological characteristics. For example, the phrase “disease sample” and variations thereof refers to
any sample obtained from a subject of interest that would be expected or is known to contain the cellular
and/or molecular entity that is to be characterized. Samples include, but are not limited to, tissue
samples, primary or cultured cells or cell lines, cell supernatants, cell lysates, platelets, serum, plasma,
vitreous fluid, lymph fluid, synovial fluid, follicular fluid, seminal fluid, amniotic fluid, milk, whole blood,
blood-derived cells, urine, cerebro-spinal fluid, saliva, sputum, tears, perspiration, mucus, tumor lysates,
and tissue culture medium, tissue extracts such as homogenized tissue, tumor tissue, cellular extracts,
and combinations thereof.

By “tissue sample” or “cell sample” is meant a collection of similar cells obtained from a tissue of
a subject or individual. The source of the tissue or cell sample may be solid tissue as from a fresh, frozen
and/or preserved organ, tissue sample, biopsy, and/or aspirate; blood or any blood constituents such as
plasma; bodily fluids such as cerebral spinal fluid, amniotic fluid, peritoneal fluid, or interstitial fluid; cells
from any time in gestation or development of the subject. The tissue sample may also be primary or
cultured cells or cell lines. Optionally, the tissue or cell sample is obtained from a disease tissue/organ.

For instance, a tumor sample is a tissue sample obtained from a tumor or other cancerous tissue.

A “reference sample,” “reference cell,” “reference tissue,” “control sample,” “control cell,” or
“control tissue,” as used herein, refers to a sample, cell, tissue, standard, or level that is used for
comparison purposes. In one embodiment, a reference level, reference sample, reference cell, reference
tissue, control sample, control cell, or control tissue is obtained from a healthy and/or non-diseased part
of the body (e.g., tissue or cells) of the same subject or individual. For example, the reference level,
reference sample, reference cell, reference tissue, control sample, control cell, or control tissue may be
healthy and/or non-diseased cells or tissue adjacent to the diseased cells or tissue. In another
embodiment, a reference sample is obtained from an untreated tissue and/or cell of the body of the same
subject or individual. In yet another embodiment, a reference level, reference sample, reference cell,
reference tissue, control sample, control cell, or control tissue is obtained from a healthy and/or non-
diseased part of the body (e.g., tissues or cells) of an individual who is not the subject or individual. In
even another embodiment, a reference level, reference sample, reference cell, reference tissue, control
sample, control cell, or control tissue is obtained from an untreated tissue and/or cell of the body of an
individual who is not the subject or individual.

For the purposes herein a “section” of a tissue sample is meant a single part or piece of a tissue
sample, for example, a thin slice of tissue or cells cut from a tissue sample. It is to be understood that
multiple sections of tissue samples may be taken and subjected to analysis, provided that it is understood
that the same section of tissue sample may be analyzed at both morphological and molecular levels, or
analyzed with respect to polypeptides (e.g., by immunohistochemistry) and/or polynucleotides (e.g., by in
situ hybridization).

By “correlate” or “correlating” is meant comparing, in any way, the performance and/or results of a
first analysis or protocol with the performance and/or results of a second analysis or protocol. For
example, one may use the results of a first analysis or protocol in carrying out a second protocol and/or

one may use the results of a first analysis or protocol to determine whether a second analysis or protocol
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should be performed. With respect to the embodiment of polypeptide analysis or protocol, one may use
the results of the polypeptide expression analysis or protocol to determine whether a specific therapeutic
regimen should be performed. With respect to the embodiment of polynucleotide analysis or protocol,
one may use the results of the polynucleotide expression analysis or protocol to determine whether a
specific therapeutic regimen should be performed.

“Individual response” or “response” can be assessed using any endpoint indicating a benefit to
the individual, including, without limitation, (1) inhibition, to some extent, of progression of IRAK4-
mediated disorder or condition, including slowing down or complete arrest; (2) relief, to some extent, of
one or more symptoms associated with the IRAK4-mediated disorder or condition; (6) increase or
extension in the length of survival, including overall survival and progression-free survival; and/or (7)
decreased mortality at a given point of time following treatment.

The term “survival” refers to the patient remaining alive, and includes overall survival as well as
progression-free survival.

As used herein, “progression-free survival” or “PFS” refers to the length of time during and after
treatment during which the disease being treated (e.g., an IRAK4-mediated disorder or condition (e.g.,
immune disorder (e.g., systemic lupus erythematosus (SLE)) or inflammatory disorder (e.g., asthma))
does not progress or get worse. Progression-free survival may include the amount of time individuals
have experienced a complete response or a partial response, as well as the amount of time individuals
have experienced stable disease.

As used herein, “overall survival” or “OS” refers to the percentage of subjects in a group who are
likely to be alive after a particular duration of time (e.g., 6 months, 1 year, 2 years, 3 years, 4 years, 5
years, 10 years, 15 years, 20 years, or more than 20 years from the time of diagnosis or treatment).

An “effective response” of a patient or a patient’s “responsiveness” to treatment with a
medicament and similar wording refers to the clinical or therapeutic benefit imparted to a patient at risk
for, or having, an IRAK4-mediated disorder or condition, such as an immune disorder (e.g., systemic
lupus erythematosus (SLE)) or inflammatory disorder (e.g., asthma)). In one embodiment, one or more
genes (e.g.,1,2,3,4,5,6,7,8,9,10, 11,12, 13, 14 , 15, 16, 17, 18, 19, 20, 21, 22, 23, or all 24 genes)
set forth in Table 1 is used to identify a patient who is predicted to have an increased likelihood of being
responsive to treatment with a medicament (e.g., treatment including an IRAK4 pathway inhibitor),
relative to a patient who does not express the one or more genes (e.g., 1,2,3,4,5,6,7,8,9,10, 11, 12,
13,14 ,15, 16,17, 18, 19, 20, 21, 22, 23, or all 24 genes) set forth in Table 1. In one embodiment, one
or more genes (e.g.,1,2,3,4,5,6,7,8,9,10,11, 12,13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, or all 24
genes) set forth in Table 1 is used to identify the patient who is predicted to have an increase likelihood of
being responsive to treatment with a medicament (e.g., treatment including an IRAK4 pathway inhibitor),
relative to a patient who does not express the one or more genes (e.g., 1,2,3,4,5,6,7,8,9, 10, 11, 12,
13,14 ,15,16,17, 18,19, 20, 21, 22, 23, or all 24 genes) set forth in Table 1 at the same level.

A “disorder” is any condition that would benefit from treatment including, but not limited to, chronic
and acute disorders or diseases, including those pathological conditions that predispose the mammal to
the disorder in question.
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The term “pharmaceutical formulation” refers to a preparation which is in such form as to permit
the biological activity of an active ingredient contained therein to be effective, and which contains no
additional components which are unacceptably toxic to a subject to which the formulation would be
administered.

A “pharmaceutically acceptable excipient” refers to an ingredient in a pharmaceutical formulation,
other than an active ingredient, which is nontoxic to a subject. A pharmaceutically acceptable excipient
includes, but is not limited to, a buffer, carrier, stabilizer, or preservative.

The term “pharmaceutically acceptable salt” denotes salts which are not biologically or otherwise
undesirable. Pharmaceutically acceptable salts include both acid and base addition salts. The phrase
“pharmaceutically acceptable” indicates that the substance or composition must be compatible chemically
and/or toxicologically, with the other ingredients comprising a formulation, and/or the mammal being
treated therewith.

The term “pharmaceutically acceptable acid addition salt” denotes those pharmaceutically
acceptable salts formed with inorganic acids, such as hydrochloric acid, hydrobromic acid, sulfuric acid,
nitric acid, carbonic acid, phosphoric acid, and organic acids selected from aliphatic, cycloaliphatic,
aromatic, araliphatic, heterocyclic, carboxylic, and sulfonic classes of organic acids, such as formic acid,
acetic acid, propionic acid, glycolic acid, gluconic acid, lactic acid, pyruvic acid, oxalic acid, malic acid,
maleic acid, malonic acid, succinic acid, fumaric acid, tartaric acid, citric acid, aspartic acid, ascorbic acid,
glutamic acid, anthranilic acid, benzoic acid, cinnamic acid, mandelic acid, embonic acid, phenylacetic
acid, methanesulfonic acid “mesylate”, ethanesulfonic acid, p-toluenesulfonic acid, and salicyclic acid.

The term “pharmaceutically acceptable base addition salt” denotes those pharmaceutically
acceptable salts formed with an organic or inorganic base. Examples of acceptable inorganic bases
include sodium, potassium, ammonium, calcium, magnesium, iron, zinc, copper, manganese, and
aluminum salts. Salts derived from pharmaceutically acceptable organic nontoxic bases includes salts of
primary, secondary, and tertiary amines, substituted amines, including naturally occurring substituted
amines, cyclic amines, and basic ion exchange resins, such as isopropylamine, trimethylamine,
diethylamine, triethylamine, tripropylamine, ethanolamine, 2-diethylaminoethanol, trimethamine,
dicyclohexylamine, lysine, arginine, histidine, caffeine, procaine, hydrabamine, choline, betaine,
ethylenediamine, glucosamine, methylglucamine, theobromine, purines, piperazine, piperidine, N-
ethylpiperidine, and polyamine resins.

As used herein, “treatment” (and grammatical variations thereof such as “treat” or “treating”)
refers to clinical intervention in an attempt to alter the natural course of the individual being treated, and
can be performed either for prophylaxis or during the course of clinical pathology. Desirable effects of
treatment include, but are not limited to, preventing occurrence or recurrence of disease, alleviation of
symptoms, diminishment of any direct or indirect pathological consequences of the disease, preventing
metastasis, decreasing the rate of disease progression, amelioration or palliation of the disease state,
and remission or improved prognosis. In some embodiments, IRAK4 pathway inhibitors (e.g., IRAK4
inhibitors, IRAK1 inhibitors, toll-like receptor (TLR) inhibitors, interleukin-1 receptor (IL-1R) inhibitors,
interleukin-33 receptor (IL-33R) inhibitors, or myeloid differentiation primary response gene 88 {MyD88)
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inhibitors) are used to delay development of an IRAK4-mediated disorder or condition or to slow the
progression of an IRAK4-mediated disorder or condition.

As used herein, “administering” is meant a method of giving a dosage of a compound (e.g., an
IRAK4 pathway inhibitor, such as an IRAK4 inhibitor or antagonist) or a pharmaceutical composition (e.g.,
a pharmaceutical composition including an inhibitor or antagonist) to a subject (e.g., a patient).
Administering can be by any suitable means, including parenteral, intrapulmonary, and intranasal, and, if
desired for local treatment, intralesional administration. Parenteral infusions include, for example,
intramuscular, intravenous, intraarterial, intraperitoneal, or subcutaneous administration. Dosing can be
by any suitable route, e.g., by injections, such as intravenous or subcutaneous injections, depending in
part on whether the administration is brief or chronic. Various dosing schedules including but not limited
to single or multiple administrations over various time-points, bolus administration, and pulse infusion are
contemplated herein.

The term “co-administered” is used herein to refer to administration of two or more therapeutic
agents, where at least part of the administration overlaps in time. Accordingly, concurrent administration
includes a dosing regimen when the administration of one or more agent(s) continues after discontinuing
the administration of one or more other agent(s).

By “reduce or inhibit” is meant the ability to cause an overall decrease of 10%, 20%, 30%, 40%,
50%, 60%, 70%, 75%, 80%, 85%, 90%, 95%, or greater. Reduce or inhibit can refer, for example, to the
level of activity and/or function of a protein in the IRAK4 pathway (e.g., the level of signal transduction
through the IRAK4 pathway). Additionally, reduce or inhibit can refer, for example, to the symptoms of
the disorder or condition being treated (e.g., an IRAK4-mediated disorder or condition).

The term “package insert” is used to refer to instructions customarily included in commercial
packages of therapeutic products, that contain information about the indications, usage, dosage,
administration, combination therapy, contraindications, and/or warnings concerning the use of such
therapeutic products.

An “article of manufacture” is any manufacture (e.g., a package or container) or kit comprising at
least one reagent, e.g., a medicament for treatment of a disease or disorder (e.g., an IRAK4-mediated
disorder or condition), or a probe for specifically detecting a biomarker (e.g., CD38, SOCS3, AQP9,
CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, BCL2A1, CXCL10, CCLS8,
GPR84, C150rf48, DRAM1, CXCL11, TNFAIP6, CSRNP1, PLSCR1, CLEC4E, SAMSN1, and/or ACSL1)
described herein. In certain embodiments, the manufacture or kit is promoted, distributed, or sold as a
unit for performing the methods described herein.

The phrase “based on” when used herein means that the information about one or more
biomarkers is used to inform a diagnostic decision, a treatment decision, information provided on a

package insert, or marketing/promotional guidance, etc.
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1l. Methods

A. Diagnostic Methods Based on the Expression Level of IRAK4 Pathway Biomarkers

The present invention provides diagnostic methods in which the IRAK4 pathway biomarkers
identified herein serve as pharmacodynamic biomarkers.

Accordingly, the present invention features diagnostic methods of monitoring the response of a
patient having an interleukin-1 receptor-associated kinase 4 (IRAK4)-mediated disorder or condition to
treatment including an IRAK4 pathway inhibitor, the method including (a) determining, in a sample
obtained from the patient at a time point following administration of a first dose of the IRAK4 pathway
inhibitor, the expression level of one or more genes (e.9., 1,2, 3,4,5,6,7,8,9,10,11,12,13, 14, 15,
16,17, 18, 19, 20, 21, 22, 23, or all 24 genes) set forth in Table 1 below, and (b) comparing the
expression level of the one or more genes set forth in Table 1 in the sample with a reference expression

level, thereby monitoring the response of the patient to treatment including the IRAK4 pathway inhibitor.

Table 1. IRAK4 Pathway Biomarker Genes

Genes
CD38
S0OCS3
AQP9
CDKN1A
GADD45B
B4GALT5S
IL15RA
TNFAIP3
SOCSs1
IL1RN
PFKFB3
BCL2A1
CXCL10
CCL8
GPR84
C150rf48
DRAMA1
CXCL11
TNFAIP6
CSRNP1
PLSCR1
CLEC4E
SAMSN1
ACSLA1

Accordingly, one could determine the expression levels of any combination of 2, 3, 4,5, 6,7, 8, 9,
10, 11,12, 13,14, 15,16, 17, 18, 19, 20, 21, 22, or 23 genes selected from the genes set forth in Table 1

in a sample obtained from the patient at a time point following administration of a first dose of the IRAK4
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pathway inhibitor and, subsequently, compare the expression levels of the combination of genes with a
reference expression level (e.g., the median expression levels of the same combination of genes in a
reference population of individuals), thereby monitoring the response of the patient to treatment including
the IRAK4 pathway inhibitor.

In certain instances, the method includes determining, in a sample obtained from the patient at a
time point following administration of a first dose of the IRAK4 pathway inhibitor, the expression level of
one or more genes (e.g., one gene, two genes, three genes, four genes, five genes, six genes, seven
genes, eight genes, nine genes, ten genes, eleven genes, or all twelve genes) selected from the group
consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN,
PFKFB3, and BCL2A1. For example, in some instances, the method includes determining, in a sample
obtained from the patient at a time point following administration of a first dose of the IRAK4 pathway
inhibitor, the expression level of one or more genes (e.g., one gene, two genes, three genes, four genes,
five genes, six genes, seven genes, eight genes, nine genes, ten genes, or all eleven genes) selected
from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3,
SOCS1, IL1RN, and PFKFB3. In particular instances, the method includes determining, in a sample
obtained from the patient at a time point following administration of a first dose of the IRAK4 pathway
inhibitor, the expression level of one or more genes (e.g., one gene, two genes, three genes, four genes,
five genes, six genes, seven genes, eight genes, or all nine genes) selected from the group consisting of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, and SOCS1.

In some instances, the expression level of the one or more genes set forth in Table 1 is
decreased in the sample obtained from the patient at a time point following administration of a first dose
of the IRAK4 pathway inhibitor relative to the reference expression level. For example, in some
instances, the expression level of the one or more genes set forth in Table 1 is decreased by about 1% or
more (e.g., about 2% or more, about 3% or more, about 4% or more, about 5% or more, about 6% or
more, about 7% or more, about 8% or more, about 9% or more, about 10% or more, about 11% or more,
about 12% or more, about 13% or more, about 14% or more, about 15% or more, about 20% or more,
about 25% or more, about 30% or more, about 35% or more, about 40% or more, about 45% or more,
about 50% or more, about 55% or more, about 60% or more, about 65% or more, about 70% or more,
about 75% or more, about 80% or more, about 85% or more, about 90% or more, about 95% or more, or
about 100%), e.g., from about 1% to about 5%, from about 5% to about 10%, from about 10% to about
15%, from about 15% to about 20%, from about 20% to about 25%, from about 25% to about 30%, from
about 30% to about 35%, from about 35% to about 40%, from about 40% to about 45%, from about 45%
to about 50%, from about 50% to about 55%, from about 55% to about 60%, from about 60% to about
65%, from about 65% to about 70%, from about 70% to about 75%, from about 75% to about 80%, from
about 80% to about 85%, from about 85% to about 90%, from about 90% to about 95%, or from about
95% to about 100%, relative to a reference expression level (e.g., the expression level of the one or more
genes set forth in Table 1 in a sample from the patient obtained prior to administration of the first dose of
the IRAK4 pathway inhibitor). In other instances, the expression level of the one or more genes set forth
in Table 1 is decreased by about 0.5-fold, about 0.6-fold, about 0.7-fold, about 0.8-fold, about 0.9-fold,
about 1-fold, about 1.1-fold, about 1.2-fold, about 1.3-fold, about 1.4-fold, about 1.5-fold, about 1.6-fold,
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about 1.7-fold, about 1.8-fold, about 1.9-fold, about 2-fold, about 2.1-fold, about 2.2-fold, about 2.3-fold,
about 2.4-fold, about 2.5-fold, about 3-fold, about 3.5-fold, about 4-fold, about 4.5-fold, about 5-fold, about
5.5-fold, about 6-fold, about 6.5-fold, about 7-fold, about 7.5-fold, about 8-fold, about 8.5-fold, about 9-
fold, about 9.5-fold, or about 10-fold or greater, e.g., from about 0.5-fold to about 0.7-fold, from about 0.7-
fold to about 1-fold, from about 1-fold to about 1.5-fold, from about 1.5-fold to about 2-fold, from about 2-
fold to about 3-fold, from about 3-fold to about 4-fold, from about 4-fold to about 5-fold, from about 5-fold
to about 6-fold, from about 6-fold to about 7-fold, from about 7-fold to about 8-fold, or from about 9-fold to
about 10-fold or greater, relative to the reference expression level (e.g., the expression level of the one or
more genes set forth in Table 1 in a sample from the patient obtained prior to administration of the first
dose of the IRAK4 pathway inhibitor).

In some embodiments, reduced or decreased expression refers to an overall reduction of about
any of 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or greater, in the
level of biomarker (e.g., protein or nucleic acid (e.g., gene or mRNA)), detected by standard art known
methods such as those described herein, as compared to a reference level, reference sample, reference
cell, reference tissue, control sample, control cell, or control tissue. In certain embodiments, reduced
expression refers to the decrease in expression level (amount) of a biomarker in the sample wherein the
decrease is at least about any of 0.9x, 0.8x, 0.7x, 0.6x, 0.5x, 0.4x, 0.3x, 0.2x, 0.1x, 0.05x, or 0.01x the
expression level (amount) of the respective biomarker in a reference level, reference sample, reference
cell, reference tissue, control sample, control cell, or control tissue.

In any one the preceding embodiments, the decreased expression level of the one or more genes
set forth in Table 1 may indicate that the patient is responding to the IRAK4 pathway inhibitor.
Accordingly, in some instances, the method further includes administering at least a second dose (e.g.,
one, two, three, four, five, six, seven, eight, nine, or ten or more additional doses) of an IRAK4 pathway
inhibitor to a patient whose expression level of the one or more genes set forth in Table 1 is decreased
relative to the reference expression level.

In any one the preceding embodiments, the reference expression level can be: (i) the expression
level of the one or more genes set forth in Table 1 in a sample from the patient obtained prior to
administration of the first dose of the IRAK4 pathway inhibitor; (ii) the expression level of the one or more
genes set forth in Table 1 in a reference population (e.g., a median expression level of the one or more
genes set forth in Table 1 in a reference population); (iii) a pre-assigned expression level for the one or
more genes set forth in Table 1; (iv) the expression level of the one or more genes set forth in Table 1 in
a sample obtained from the patient at a previous time point, wherein the previous time point is following
administration of the first dose of the IRAK4 pathway inhibitor; or (v) the expression level of the one or
more genes set forth in Table 1 in a sample obtained from the patient at a subsequent time point.

The present invention provides diagnostic methods in which the IRAK4 pathway biomarkers
identified herein serve as predictive biomarkers.

Accordingly, the present invention features diagnostic methods of identifying a patient having an
IRAK4-mediated disorder or condition who may benefit from treatment comprising an IRAK4 pathway
inhibitor, the method including determining an expression level of one or more genes (e.g., 1, 2, 3, 4, 5, 6,
7,8,9,10,11,12,13,14 ,15,16, 17, 18, 19, 20, 21, 22, 23, or all 24 genes) set forth in Table 1 in a
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sample obtained from the patient, wherein an increased expression level of the one or more genes set
forth in Table 1 in the sample as compared to a reference expression level identifies the patient as one
who may benefit from treatment including an IRAK4 pathway inhibitor.

The present invention also features diagnostic methods of selecting a therapy for a patient having
an IRAK4-mediated disorder or condition, the method including determining an expression level of one or
more genes (e.g.,1,2,3,4,5,6,7,8,9,10, 11,12, 13,14 ,15, 16, 17,18, 19, 20, 21, 22, 23, or all 24
genes) set forth in Table 1 in a sample obtained from the patient, wherein an increased expression level
of the one or more genes set forth in Table 1 in the sample as compared to a reference expression level
identifies the patient as one who may benefit from treatment including an IRAK4 pathway inhibitor.

In certain instances, the methods of identifying a patient or selecting a therapy for a patient may
include determining the expression level of one or more genes (e.g., one gene, two genes, three genes,
four genes, five genes, six genes, seven genes, eight genes, nine genes, ten genes, eleven genes, or all
twelve genes) selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and BCL2A1. For example, in some instances,
the method includes determining the expression level of one or more genes (e.g., one gene, two genes,
three genes, four genes, five genes, six genes, seven genes, eight genes, nine genes, ten genes, or all
eleven genes) selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS, IL15RA, TNFAIP3, SOCS1, IL1RN, and PFKFB3. In particular instances, the method includes
determining the expression level of one or more genes (e.g., one gene, two genes, three genes, four
genes, five genes, six genes, seven genes, eight genes, or all nine genes) selected from the group
consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, and SOCS1.

In some instances, the expression level of one or more genes (e.g., 1,2,3,4,5,6,7,8, 9,10, 11,
12, 13,14, 15,16, 17,18, 19, 20, 21, 22, 23, or all 24 genes) set forth in Table 1 is increased in the
sample obtained from the patient relative to the reference expression level. For example, in some
instances, the expression level of the one or more genes set forth in Table 1 is increased by about 1% or
more (e.g., about 2% or more, about 3% or more, about 4% or more, about 5% or more, about 6% or
more, about 7% or more, about 8% or more, about 9% or more, about 10% or more, about 11% or more,
about 12% or more, about 13% or more, about 14% or more, about 15% or more, about 20% or more,
about 25% or more, about 30% or more, about 35% or more, about 40% or more, about 45% or more,
about 50% or more, about 55% or more, about 60% or more, about 65% or more, about 70% or more,
about 75% or more, about 80% or more, about 85% or more, about 90% or more, about 95% or more, or
about 100%), e.g., from about 1% to about 5%, from about 5% to about 10%, from about 10% to about
15%, from about 15% to about 20%, from about 20% to about 25%, from about 25% to about 30%, from
about 30% to about 35%, from about 35% to about 40%, from about 40% to about 45%, from about 45%
to about 50%, from about 50% to about 55%, from about 55% to about 60%, from about 60% to about
65%, from about 65% to about 70%, from about 70% to about 75%, from about 75% to about 80%, from
about 80% to about 85%, from about 85% to about 90%, from about 90% to about 95%, or from about
95% to about 100%, relative to a reference expression level (e.g., the expression level of the one or more
genes set forth in Table 1 in a reference population, e.g., a median expression level of the one or more
genes set forth in Table 1 in a reference population). In other instances, the expression level of the one
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or more genes set forth in Table 1 is increased by about 0.5-fold, about 0.6-fold, about 0.7-fold, about 0.8-
fold, about 0.9-fold, about 1-fold, about 1.1-fold, about 1.2-fold, about 1.3-fold, about 1.4-fold, about 1.5-
fold, about 1.6-fold, about 1.7-fold, about 1.8-fold, about 1.9-fold, about 2-fold, about 2.1-fold, about 2.2-
fold, about 2.3-fold, about 2.4-fold, about 2.5-fold, about 3-fold, about 3.5-fold, about 4-fold, about 4.5-
fold, about 5-fold, about 5.5-fold, about 6-fold, about 6.5-fold, about 7-fold, about 7.5-fold, about 8-fold,
about 8.5-fold, about 9-fold, about 9.5-fold, or about 10-fold or greater, e.g., from about 0.5-fold to about
0.7-fold, from about 0.7-fold to about 1-fold, from about 1-fold to about 1.5-fold, from about 1.5-fold to
about 2-fold, from about 2-fold to about 3-fold, from about 3-fold to about 4-fold, from about 4-fold to
about 5-fold, from about 5-fold to about 6-fold, from about 6-fold to about 7-fold, from about 7-fold to
about 8-fold, or from about 9-fold to about 10-fold or greater, relative to the reference expression level
(e.g., e.g., the expression level of the one or more genes set forth in Table 1 in a reference population,
e.g., a median expression level of the one or more genes set forth in Table 1 in a reference population).
In some embodiments, elevated or increased expression refers to an overall increase of about any of
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or greater, in the level of
biomarker (e.g., protein or nucleic acid (e.g., gene or mRNA)), detected by standard art-known methods
such as those described herein, as compared to a reference level, reference sample, reference cell,
reference tissue, control sample, control cell, or control tissue.

In certain embodiments, the elevated or increased expression refers to the increase in expression
level (amount) of a biomarker in the sample, wherein the increase is at least about any of 1.5x, 1.75x, 2x,
3x, 4x, 5x, 6x, 7x, 8%, 9x, 10x, 25x, 50x, 75x, or 100x the expression level (amount) of the respective
biomarker in a reference level, reference sample, reference cell, reference tissue, control sample, control
cell, or control tissue. In some embodiments, elevated expression refers to an overall increase of greater
than about 1.5-fold, about 1.75-fold, about 2-fold, about 2.25-fold, about 2.5-fold, about 2.75-fold, about
3.0-fold, or about 3.25-fold as compared to a reference sample, reference cell, reference tissue, control
sample, control cell, control tissue, or internal control (e.g., housekeeping gene). In some instances, the
patient has an increased expression level of the one or more genes set forth in Table 1 relative to the
reference expression level and the method further comprises administering to the patient an IRAK4
pathway inhibitor.

In some embodiments, the reference expression level can be: (i) the expression level of the one
or more genes set forth in Table 1 in a reference population (e.g., a median expression level of the one or
more genes set forth in Table 1 in a reference population); or (ii) a pre-assigned expression level for the
one or more genes set forth in Table 1.

The diagnostic methods described above provide for convenient, efficient, and potentially cost-
effective means to obtain data and information useful in assessing appropriate or effective therapies for
treating patients. For example, the sample obtained from the patient can be a tissue sample, a whole
blood sample, a plasma sample, or a serum sample. A patient can the sample before and/or after
treatment with an IRAK4 pathway inhibitor, and the sample can be examined by way of various in vitro
assays to determine whether the patient will likely benefit from treatment including an IRAK4 pathway
inhibitor, such as an IRAK4 inhibitor, an IRAK1 inhibitor, a toll-like receptor (TLR) inhibitor, an interleukin-
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1 receptor (IL-1R) inhibitor, an interleukin-33 receptor (IL-33R) inhibitor, or a myeloid differentiation
primary response gene 88 {MyD88) inhibitor.

In another aspect, the invention also provides methods for monitoring the sensitivity of a patient to
an IRAK4 pathway inhibitor. The methods may be conducted in a variety of assay formats, including
assays detecting genetic or protein expression levels and biochemical assays detecting appropriate
activity. Determination of expression or the presence of such biomarkers in patient samples is predictive
of whether a patient is sensitive to the biological effects of an IRAK4 pathway inhibitor. A difference or
change (i.e., a decrease) in the expression of one or more genes (e.g., 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12,
13,14 ,15,16,17, 18,19, 20, 21, 22, 23, or all 24 genes) set forth in Table 1 in a sample obtained from
the patient at a time point following administration of a first dose of the IRAK4 pathway inhibitor relative to
a reference level (e.g., the expression level of the one or more genes set forth in Table 1 in a sample from
the patient obtained prior to administration of the first dose of the IRAK4 pathway inhibitor, the median
expression level of the one or more genes in a sample from a group/population of patients being tested
for sensitivity to the IRAK4 pathway inhibitor, or the median expression level of the one or more genes in
a sample from a group/population of patients having a particular IRAK4-mediated disorder or condition)
correlates with treatment efficacy of such a patient with an IRAK4 pathway inhibitor.

In another aspect, the invention provides a method of optimizing therapeutic efficacy of therapy
for a patient having a IRAK4-mediated disorder or condition, including detecting, one or more genes (e.g.,
1,2,3,4,5,6,7,8,9,10,11,12, 13,14 , 15,16, 17,18, 19, 20, 21, 22, 23, or all 24 genes) set forth in
Table 1 in a sample from the patient obtained (i) before an IRAK4 pathway inhibitor has been
administered to the patient, (ii) after an IRAK4 pathway signaling inhibitor has been administered to the
patient, or (iii) before and after such treatment. An increased expression level of one or more genes (e.g.,
1,2,3,4,5,6,7,8,9,10,11,12, 13,14 , 15,16, 17, 18, 19, 20, 21, 22, 23, or all 24 genes) set forth in
Table 1 in a sample obtained before an IRAK4 pathway inhibitor has been administered to the patient
indicates that the patient will likely benefit from treatment including an IRAK4 pathway inhibitor, and the
therapy for the patient having the IRAK4-mediated disorder or condition may be accordingly adjusted to
include an IRAK4 pathway inhibitor. In other instances, a decreased expression level, relative to a
reference expression level, of the one or more genes (e.g., 1,2, 3,4,5,6,7,8,9,10,11, 12,13, 14 , 15,
16,17, 18, 19, 20, 21, 22, 23, or all 24 genes) set forth in Table 1 following administration of the IRAK4
pathway indicates that the patient is responding to treatment with the IRAK4 pathway inhibitor, and
treatment may optionally be continued, adjusted, or stopped accordingly. The patient may be informed
that they have an increased likelihood of responding to treatment including an IRAK4 pathway inhibitor
and/or provided a recommendation that treatment include an IRAK4 pathway inhibitor.

In any of the methods described herein, one could determine the expression levels of any
combination of 2, 3, 4, 5,6, 7,8,9,10, 11, 12, 13, 14, 15,16, 17, 18, 19, 20, 21, 22, or 23 genes selected
from the genes set forth in Table 1 in a sample obtained from the patient.

In some embodiments of the diagnostic methods described herein, the expression levels of a
combination of two genes set forth in Table 1, such as any of the exemplary combinations shown in Table

2, may be determined.
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Table 2. Exemplary Two-Gene Combinations of IRAK4 Biomarkers

CD38 and SOCS3
CD38 and AQP9

CD38 and CDKN1A
CD38 and GADD45B
CD38 and B4GALTS
CD38 and IL15RA
CD38 and TNFAIP3
CD38 and SOCS1
SOCS3 and AQP9
SOCS3 and CDKN1A
SOCS3 and GADD45B
SOCS3 and B4GALTS
SOCS3 and IL15RA
SOCS3 and TNFAIP3
S0CS3 and SOCS1
AQP9 and CDKN1A
AQP9 and GADD45B
AQP9 and B4GALTS
AQP9 and IL15RA
AQP9 and TNFAIP3
AQP9 and SOCS1
CDKN1A and GADD45B
CDKN1A and B4GALTS
CDKN1A and IL15RA
CDKN1A and TNFAIP3
CDKN1A and SOCS1
GADD45B and B4AGALTS
GADD45B and IL15RA
GADD45B and TNFAIP3
GADD45B and SOCS1
B4GALTS and IL15RA
B4GALTS and TNFAIP3
B4GALTS and SOCS1
IL15RA and TNFAIP3
IL15RA and SOCS1
TNFAIP3 and SOCS1

In some embodiments of the diagnostic methods described herein, the expression levels of a
combination of three genes set forth in Table 1, such as any of the exemplary combinations shown in

5 Table 3, may be determined.

Table 3. Exemplary Three-Gene Combinations of IRAK4 Biomarkers

CD38, SOCS3, and AQP9
CD38, SOCS3, and CDKN1A
CD38, SOCS3, and GADD45B
CD38, SOCS3, and B4GALTS5
CD38, SOCS3, and IL15RA
CD38, SOCS3, and TNFAIP3
CD38, SOCS3, and SOCS1
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CD38, AQP9, and CDKN1A

CD38, AQP9, and GADD45B

CD38, AQP9, and B4GALTS

CD38, AQP9, and IL15RA

CD38, AQP9, and TNFAIP3

CD38, AQP9, and SOCS1

CD38, CDKN1A, and GADD45B

CD38, CDKN1A, and B4GALTS

CD38, CDKN1A, and IL15RA

CD38, CDKN1A, and TNFAIP3

CD38, CDKN1A, and SOCS1

CD38, GADD45B, and B4GALT5

CD38, GADD45B, and IL15RA

CD38, GADD45B, and TNFAIP3

CD38, GADD45B, and SOCS1

CD38, B4GALTS, and IL15RA

CD38, B4GALTS, and TNFAIP3

CD38, B4GALTS5, and SOCS1

CD38, IL15RA, and TNFAIP3

CD38, IL15RA, and SOCS1

CD38, TNFAIP3, and SOCS1

SOCS3, AQP9, and CDKN1A

S0OCS3, AQP9, and GADD45B

SOCS3, AQP9, and B4GALTS

S0OCS3, AQP9, and IL15RA

SOCS3, AQP9, and TNFAIP3

S0OCS3, AQP9, and SOCS1

S0OCS3, CDKN1A, and GADD45B

SOCS3, CDKN1A, and B4GALTS

SOCS3, CDKN1A, and IL15RA

SOCS3, CDKN1A, and TNFAIP3

S0OCS3, CDKN1A, and SOCS1

S0OCS3, GADD45B, and B4GALTS

S0OCS3, GADD45B, and IL15RA

S0OCS3, GADD45B, and TNFAIP3

S0OCS3, GADD45B, and SOCS1

SOCS3, B4GALTS, and IL15RA

SOCS3, B4GALTS, and TNFAIP3

S0OCS3, BAGALTS5, and SOCS1

SOCS3, IL15RA, and TNFAIP3

S0OCS3, IL15RA, and SOCS1

S0OCS3, TNFAIP3, and SOCS1

AQP9, CDKN1A, and GADD45B

AQP9, CDKN1A, and B4GALTS

AQP9, CDKN1A, and IL15RA

AQP9, CDKN1A, and TNFAIP3

AQP9, CDKN1A, and SOCS1

AQP9, GADDA45B, and B4GALTS

AQP9, GADD45B, and IL15RA

AQP9, GADD45B, and TNFAIP3

AQP9, GADD45B, and SOCS1

AQP9, B4GALTS, and IL15RA
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AQP9, B4GALTS5, and TNFAIP3
AQP9, B4GALTS5, and SOCS1
AQP9, IL15RA, and TNFAIP3
AQP9, IL15RA, and SOCS1

AQP9, TNFAIP3, and SOCS1
CDKN1A, GADD45B, and B4GALTS
CDKN1A, GADD45B, and IL15RA
CDKN1A, GADD45B, and TNFAIP3
CDKN1A, GADD45B, and SOCS1
CDKN1A, BAGALTS, and IL15RA
CDKN1A, BAGALTS5, and TNFAIP3
CDKN1A, BAGALTS5, and SOCS1
CDKN1A, IL15RA, and TNFAIP3
CDKN1A, IL15RA, and SOCS1
CDKN1A, TNFAIP3, and SOCS1
GADD45B, B4GALTS, and IL15RA
GADD45B, B4GALTS, and TNFAIP3
GADD45B, B4GALTS5, and SOCS1
GADD45B, IL15RA, and TNFAIP3
GADD45B, IL15RA, and SOCS1
GADD45B, TNFAIP3, and SOCS1
B4GALTS, IL15RA, and TNFAIP3
B4GALTS, IL15RA, and SOCS1
B4GALTS, TNFAIP3, and SOCS1
IL15RA, TNFAIP3, and SOCS1

In some embodiments of the diagnostic methods described herein, the expression levels of a
combination of four genes set forth in Table 1, such as any of the exemplary combinations shown in
Table 4, may be determined.

Table 4. Exemplary Four-Gene Combinations of IRAK4 Biomarkers

CD38, SOCS3, AQP9, and CDKN1A
CD38, SOCS3, AQP9, and GADD45B
CD38, SOCS3, AQPY, and B4GALTS
CD38, SOCS3, AQP9Y, and IL15RA
CD38, SOCS3, AQPY , and TNFAIP3
CD38, SOCS3, AQP9, and SOCS1
CD38, SOCS3, CDKN1A, and GADD45B
CD38, SOCS3, CDKN1A, and B4GALTS
CD38, SOCS3, CDKN1A, and IL15RA
CD38, SOCS3, CDKN1A, and TNFAIP3
CD38, SOCS3, CDKN1A, and SOCS1
CD38, SOCS3, GADD45B, and B4GALTS
CD38, SOCS3, GADD45B, and IL15RA
CD38, SOCS3, GADD45B, and TNFAIP3
CD38, SOCS3, GADD45B, and SOCS1
CD38, SOCS3, BAGALTS, and IL15RA
CD38, SOCS3, BAGALTS5, and TNFAIP3
CD38, SOCS3, BAGALTS, and SOCS1
CD38, SOCS3, IL15RA, and TNFAIP3
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CD38, SOCS3, IL15RA, and SOCS1

CD38, SOCS3, TNFAIP3, and SOCS1

CD38, AQP9, CDKN1A, and GADD45B

CD38, AQP9, CDKN1A, and B4GALTS

CD38, AQP9, CDKN1A, and IL15RA

CD38, AQP9, CDKN1A, and TNFAIP3

CD38, AQP9, CDKN1A, and SOCS1

CD38, AQP9, GADD45B, and B4GALTS

CD38, AQP9, GADD45B, and IL15RA

CD38, AQP9, GADD45B, and TNFAIP3

CD38, AQP9, GADD45B, and SOCS1

CD38, AQP9, B4GALTS5, and IL15RA

CD38, AQP9, B4GALTS, and TNFAIP3

CD38, AQP9, B4GALTS, and SOCS1

CD38, AQP9, IL15RA, and TNFAIP3

CD38, AQP9, IL15RA, and SOCS1

CD38, AQP9, TNFAIP3, and SOCS1

CD38, CDKN1A, GADD45B, and B4GALTS

CD38, CDKN1A, GADD45B, and IL15RA

CD38, CDKN1A, GADD45B, and TNFAIP3

CD38, CDKN1A, GADD45B, and SOCS1

CD38, CDKN1A, B4GALTS, and IL15RA

CD38, CDKN1A, B4GALTS5, and TNFAIP3

CD38, CDKN1A, B4GALTS5, and SOCS1

CD38, CDKN1A, IL15RA, and TNFAIP3

CD38, CDKN1A, IL15RA, and SOCS1

CD38, CDKN1A, TNFAIP3, and SOCS1

CD38, GADD45B, B4AGALTS, and IL15RA

CD38, GADD45B, BAGALTS5, and TNFAIP3

CD38, GADD45B, BAGALTS5, and SOCS1

CD38, GADD45B, IL15RA, and TNFAIP3

CD38, GADD45B, IL15RA, and SOCS1

CD38, GADD45B, TNFAIP3, and SOCS1

CD38, B4GALTS5, IL15RA, and TNFAIP3

CD38, BAGALTS5, IL15RA, and SOCS1

CD38, B4GALTS5, TNFAIP3, and SOCS1

CD38, IL15RA, TNFAIP3, and SOCS1

S0OCS3, AQP9, CDKN1A, and GADD45B

S0OCS3, AQP9, CDKN1A, and B4GALTS

S0OCS3, AQP9, CDKN1A, and IL15RA

S0OCS3, AQP9, CDKN1A, and TNFAIP3

S0OCS3, AQP9, CDKN1A, and SOCS1

SOCS3, AQP9, GADDA45B, and B4GALTS

S0OCS3, AQP9, GADD45B, and IL15RA

SOCS3, AQP9, GADD45B, and TNFAIP3

S0OCS3, AQP9, GADDA45B, and SOCS1

SOCS3, AQP9, BAGALTS5, and IL15RA

SOCS3, AQP9, B4GALTS5, and TNFAIP3

S0OCS3, AQP9, BAGALTS5, and SOCS1

SOCS3, AQP9, IL15RA, and TNFAIP3

S0OCS3, AQP9, IL15RA, and SOCS1

SOCS3, AQP9, TNFAIP3, and SOCS1
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SOCS3, CDKN1A, GADD45B, and B4GALTS

SOCS3, CDKN1A, GADD45B, and IL15RA

S0OCS3, CDKN1A, GADDA45B, and TNFAIP3

SOCS3, CDKN1A, GADD45B, and SOCS1

SOCS3, CDKN1A, B4GALTS, and IL15RA

SOCS3, CDKN1A, B4GALTS, and TNFAIP3

SOCS3, CDKN1A, B4GALTS, and SOCS1

SOCS3, CDKN1A, IL15RA, and TNFAIP3

S0OCS3, CDKN1A, IL15RA, and SOCS1

SOCS3, CDKN1A, TNFAIP3, and SOCS1

SOCS3, GADD45B, B4GALTS, and IL15RA

SOCS3, GADD45B, B4GALTS, and TNFAIP3

S0OCS3, GADD45B, B4GALTS5, and SOCS1

S0OCS3, GADD45B, IL15RA, and TNFAIP3

S0OCS3, GADD45B, IL15RA, and SOCS1

SOCS3, GADD45B, TNFAIP3, and SOCS1

SOCS3, B4GALTS, IL15RA, and TNFAIP3

SOCS3, B4GALTS, IL15RA, and SOCS1

SOCS3, B4GALTS, TNFAIP3, and SOCS1

SOCS3, IL15RA, TNFAIP3, and SOCS1

AQP9, CDKN1A, GADD45B, and B4GALTS

AQP9, CDKN1A, GADDA45B, and IL15RA

AQP9, CDKN1A, GADDA45B, and TNFAIP3

AQP9, CDKN1A, GADD45B, and SOCS1

AQP9, CDKN1A, B4GALTS, and IL15RA

AQP9, CDKN1A, B4GALTS, and TNFAIP3

AQP9, CDKN1A, B4GALTS, and SOCS1

AQP9, CDKN1A, IL15RA, and TNFAIP3

AQP9, CDKN1A, IL15RA, and SOCS1

AQP9, CDKN1A, TNFAIP3, and SOCS1

AQP9, GADD45B, B4GALTS, and IL15RA

AQP9, GADD45B, B4GALTS, and TNFAIP3

AQP9, GADD45B, B4GALTS5, and SOCS1

AQP9, GADDA45B, IL15RA, and TNFAIP3

AQP9, GADD45B, IL15RA, and SOCS1

AQP9, GADD45B, TNFAIP3, and SOCS1

AQP9, B4GALTS5, IL15RA, and TNFAIP3

AQP9, B4GALTS, IL15RA, and SOCS1

AQP9, B4GALTS5, TNFAIP3, and SOCS1

AQP9, IL15RA, TNFAIP3, and SOCS1

CDKN1A, GADD45B, B4GALTS, and IL15RA

CDKN1A, GADD45B, B4GALTS5, and TNFAIP3

CDKN1A, GADD45B, B4GALTS5, and SOCS1

CDKN1A, GADD45B, IL15RA, and TNFAIP3

CDKN1A, GADD45B, IL15RA, and SOCS1

CDKN1A, GADD45B, TNFAIP3, and SOCS1

CDKN1A, B4GALTS, IL15RA, and TNFAIP3

CDKN1A, BAGALTS, IL15RA, and SOCS1

CDKN1A, BAGALTS, TNFAIP3, and SOCS1

CDKN1A, IL15RA, TNFAIP3, and SOCS1

GADD45B, B4GALTS, IL15RA, and TNFAIP3

GADD45B, B4GALTS, IL15RA, and SOCS1
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GADD45B, B4GALTS, TNFAIP3, and SOCS1
GADD45B, IL15RA, TNFAIP3, and SOCS1
B4GALTS, IL15RA, TNFAIP3, and SOCS1

In some embodiments of the diagnostic methods described herein, the expression levels of a
combination of five genes set forth in Table 1, such as any of the exemplary combinations shown in Table

5, may be determined.

Table 5. Exemplary Five-Gene Combinations of IRAK4 Biomarkers

CD38, SOCS3, AQP9, CDKN1A, and GADD45B
CD38, SOCS3, AQP9, CDKN1A, and B4GALTS
CD38, SOCS3, AQP9, CDKN1A, and IL15RA
CD38, SOCS3, AQP9, CDKN1A, and TNFAIP3
CD38, SOCS3, AQP9, CDKN1A, and SOCS1
CD38, SOCS3, AQP9, GADD45B, and B4GALTS
CD38, SOCS3, AQP9, GADD45B, and IL15RA
CD38, SOCS3, AQP9, GADD45B, and TNFAIP3
CD38, SOCS3, AQP9, GADD45B, and SOCS1
CD38, SOCS3, AQP9, BAGALTS, and IL15RA
CD38, SOCS3, AQP9, BAGALTS5, and TNFAIP3
CD38, SOCS3, AQP9, BAGALTS5, and SOCS1
CD38, SOCS3, AQP9, IL15RA, and TNFAIP3
CD38, SOCS3, AQP9, IL15RA, and SOCS1

CD38, SOCS3, AQP9, TNFAIP3, and SOCS1
CD38, SOCS3, CDKN1A, GADD45B, and B4GALTS5
CD38, SOCS3, CDKN1A, GADD45B, and IL15RA
CD38, SOCS3, CDKN1A, GADD45B, and TNFAIP3
CD38, SOCS3, CDKN1A, GADD45B, and SOCS1
CD38, SOCS3, CDKN1A, B4GALTS5, and IL15RA
CD38, SOCS3, CDKN1A, B4GALTS5, and TNFAIP3
CD38, SOCS3, CDKN1A, B4AGALT5, and SOCS1
CD38, SOCS3, CDKN1A, IL15RA, and TNFAIP3
CD38, SOCS3, CDKN1A, IL15RA, and SOCS1
CD38, SOCS3, CDKN1A, TNFAIP3, and SOCS1
CD38, SOCS3, GADD45B, BAGALTS, and IL15RA
CD38, SOCS3, GADD45B, B4GALTS, and TNFAIP3
CD38, SOCS3, GADD45B, B4GALTS5, and SOCS1
CD38, SOCS3, GADD45B, IL15RA, and TNFAIP3
CD38, SOCS3, GADD45B, IL15RA, and SOCS1
CD38, SOCS3, GADD45B, TNFAIP3, and SOCS1
CD38, SOCS3, BAGALTS5, IL15RA, and TNFAIP3
CD38, SOCS3, BAGALTS, IL15RA, and SOCS1
CD38, SOCS3, BAGALTS, TNFAIP3, and SOCS1
CD38, SOCS3, IL15RA, TNFAIP3, and SOCS1
CD38, AQP9, CDKN1A, GADD45B, and B4GALTS
CD38, AQP9, CDKN1A, GADD45B, and IL15RA
CD38, AQP9, CDKN1A, GADD45B, and TNFAIP3
CD38, AQP9, CDKN1A, GADD45B, and SOCS1
CD38, AQP9, CDKN1A, B4GALTS, and IL15RA
CD38, AQP9, CDKN1A, B4GALTS5, and TNFAIP3
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CD38, AQP9, CDKN1A, B4GALTS, and SOCS1

CD38, AQP9, CDKN1A, IL15RA, and TNFAIP3

CD38, AQP9, CDKN1A, IL15RA, and SOCS1

CD38, AQP9, CDKN1A, TNFAIP3, and SOCS1

CD38, AQP9, GADD45B, BAGALTS, and IL15RA

CD38, AQP9, GADD45B, BAGALTS5, and TNFAIP3

CD38, AQP9, GADD45B, BAGALTS5, and SOCS1

CD38, AQP9, GADD45B, IL15RA, and TNFAIP3

CD38, AQP9, GADD45B, IL15RA, and SOCS1

CD38, AQP9, GADD45B, TNFAIP3, and SOCS1

CD38, AQP9, B4GALTS5, IL15RA, and TNFAIP3

CD38, AQP9, B4GALTS, IL15RA, and SOCS1

CD38, AQP9, B4GALTS, TNFAIP3, and SOCS1

CD38, AQP9, IL15RA, TNFAIP3, and SOCS1

CD38, CDKN1A, GADD45B, BAGALTS5, and IL15RA

CD38, CDKN1A, GADD45B, BAGALTS5, and TNFAIP3

CD38, CDKN1A, GADD45B, B4GALT5, and SOCS1

CD38, CDKN1A, GADD45B, IL15RA, and TNFAIP3

CD38, CDKN1A, GADD45B, IL15RA, and SOCS1

CD38, CDKN1A, GADD45B, TNFAIP3, and SOCS1

CD38, CDKN1A, B4AGALTS5, IL15RA, and TNFAIP3

CD38, CDKN1A, B4AGALTS5, IL15RA, and SOCS1

CD38, CDKN1A, BAGALTS5, TNFAIP3, and SOCS1

CD38, CDKN1A, IL15RA, TNFAIP3, and SOCS1

CD38, GADD45B, BAGALTS5, IL15RA, and TNFAIP3

CD38, GADD45B, BAGALTS5, IL15RA, and SOCS1

CD38, GADD45B, B4AGALT5, TNFAIP3, and SOCS1

CD38, GADD45B, IL15RA, TNFAIP3, and SOCS1

CD38, B4GALTS5, IL15RA, TNFAIP3, and SOCS1

S0OCS3, AQP9, CDKN1A, GADD45B, and B4GALTS

S0OCS3, AQP9, CDKN1A, GADD45B, and IL15RA

S0OCS3, AQP9, CDKN1A, GADD45B, and TNFAIP3

S0OCS3, AQP9, CDKN1A, GADD45B, and SOCS1

SOCS3, AQP9, CDKN1A, BAGALTS, and IL15RA

SOCS3, AQP9, CDKN1A, BAGALTS, and TNFAIP3

S0OCS3, AQP9, CDKN1A, BAGALTS5, and SOCS1

S0OCS3, AQP9, CDKN1A, IL15RA, and TNFAIP3

S0OCS3, AQP9, CDKN1A, IL15RA, and SOCS1

SOCS3, AQP9, CDKN1A, TNFAIP3, and SOCS1

S0OCS3, AQP9, GADD45B, B4GALTS, and IL15RA

S0OCS3, AQP9, GADDA45B, B4GALTS, and TNFAIP3

S0OCS3, AQP9, GADD45B, B4GALTS, and SOCS1

S0OCS3, AQP9, GADD45B, IL15RA, and TNFAIP3

S0OCS3, AQP9, GADD45B, IL15RA, and SOCS1

S0OCS3, AQP9, GADD45B, TNFAIP3, and SOCS1

SOCS3, AQP9, BAGALTS5, IL15RA, and TNFAIP3

SOCS3, AQP9, BAGALTS5, IL15RA, and SOCS1

SOCS3, AQP9, BAGALTS5, TNFAIP3, and SOCS1

SOCS3, AQP9, IL15RA, TNFAIP3, and SOCS1

S0OCS3, CDKN1A, GADD45B, B4GALTS, and IL15RA

S0OCS3, CDKN1A, GADD45B, B4GALTS, and TNFAIP3

SOCS3, CDKN1A, GADD45B, B4GALTS5, and SOCS1
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S0OCS3, CDKN1A, GADDA45B, IL15RA, and TNFAIP3
S0OCS3, CDKN1A, GADD45B, IL15RA, and SOCS1
S0OCS3, CDKN1A, GADD45B, TNFAIP3, and SOCS1
SOCS3, CDKN1A, B4GALTS, IL15RA, and TNFAIP3
S0OCS3, CDKN1A, BAGALTS, IL15RA, and SOCS1
SOCS3, CDKN1A, B4GALTS, TNFAIP3, and SOCS1
SOCS3, CDKN1A, IL15RA, TNFAIP3, and SOCS1
S0OCS3, GADD45B, B4GALTS, IL15RA, and TNFAIP3
S0OCS3, GADD45B, B4GALTS, IL15RA, and SOCS1
S0OCS3, GADD45B, B4GALTS, TNFAIP3, and SOCS1
S0OCS3, GADD45B, IL15RA, TNFAIP3, and SOCS1
SOCS3, B4GALTS, IL15RA, TNFAIP3, and SOCS1
AQP9, CDKN1A, GADD45B, BAGALTS, and IL15RA
AQP9, CDKN1A, GADD45B, BAGALTS, and TNFAIP3
AQP9, CDKN1A, GADD45B, BAGALTS5, and SOCS1
AQP9, CDKN1A, GADDA45B, IL15RA, and TNFAIP3
AQP9, CDKN1A, GADDA45B, IL15RA, and SOCS1
AQP9, CDKN1A, GADD45B, TNFAIP3, and SOCS1
AQP9, CDKN1A, B4GALTS, IL15RA, and TNFAIP3
AQP9, CDKN1A, B4GALTS, IL15RA, and SOCS1
AQP9, CDKN1A, B4GALTS, TNFAIP3, and SOCS1
AQP9, CDKN1A, IL15RA, TNFAIP3, and SOCS1
AQP9, GADD45B, B4GALTS, IL15RA, and TNFAIP3
AQP9, GADD45B, B4GALTS5, IL15RA, and SOCS1
AQP9, GADD45B, B4GALTS5, TNFAIP3, and SOCS1
AQP9, GADDA45B, IL15RA, TNFAIP3, and SOCS1
AQP9, B4GALTS5, IL15RA, TNFAIP3, and SOCS1
CDKN1A, GADD45B, B4GALTS, IL15RA, and TNFAIP3
CDKN1A, GADD45B, BAGALTS5, IL15RA, and SOCS1
CDKN1A, GADD45B, B4GALT5, TNFAIP3, and SOCS1
CDKN1A, GADD45B, IL15RA, TNFAIP3, and SOCS1
CDKN1A, BAGALTS, IL15RA, TNFAIP3, and SOCS1
GADD45B, B4GALTS, IL15RA, TNFAIP3, and SOCS1

In some embodiments of the diagnostic methods described herein, the expression levels of a
combination of six genes set forth in Table 1, such as any of the exemplary combinations shown in Table

6, may be determined.

Table 6. Exemplary Six-Gene Combinations of IRAK4 Biomarkers

CD38, SOCS3, AQP9, CDKN1A, GADD45B, and B4GALTS
CD38, SOCS3, AQP9, CDKN1A, GADD45B, and IL15RA
CD38, SOCS3, AQP9, CDKN1A, GADD45B, and TNFAIP3
CD38, SOCS3, AQP9, CDKN1A, GADD45B, and SOCS1
CD38, SOCS3, AQP9, CDKN1A, BAGALTS, and IL15RA
CD38, SOCS3, AQP9, CDKN1A, BAGALTS, and TNFAIP3
CD38, SOCS3, AQP9, CDKN1A, B4GALTS5, and SOCS1
CD38, SOCS3, AQP9, CDKN1A, IL15RA, and TNFAIP3
CD38, SOCS3, AQP9, CDKN1A, IL15RA, and SOCS1
CD38, SOCS3, AQP9, CDKN1A, TNFAIP3, and SOCS1
CD38, SOCS3, AQP9, GADD45B, BAGALTS, and IL15RA
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CD38, SOCS3, AQP9, GADD45B, BAGALTS, and TNFAIP3

CD38, SOCS3, AQP9, GADD45B, BAGALTS5, and SOCS1

CD38, SOCS3, AQP9, GADD45B, IL15RA, and TNFAIP3

CD38, SOCS3, AQP9, GADD45B, IL15RA, and SOCS1

CD38, SOCS3, AQP9, GADD45B, TNFAIP3, and SOCS1

CD38, SOCS3, AQP9, BAGALTS, IL15RA, and TNFAIP3

CD38, SOCS3, AQP9, BAGALTS5, IL15RA, and SOCS1

CD38, SOCS3, AQP9, BAGALTS5, TNFAIP3, and SOCS1

CD38, SOCS3, AQP9, IL15RA, TNFAIP3, and SOCS1

CD38, SOCS3, CDKN1A, GADD45B, B4GALTS, and IL15RA

CD38, SOCS3, CDKN1A, GADD45B, B4GALTS, and TNFAIP3

CD38, SOCS3, CDKN1A, GADD45B, BAGALTS5, and SOCS1

CD38, SOCS3, CDKN1A, GADD45B, IL15RA, and TNFAIP3

CD38, SOCS3, CDKN1A, GADDA45B, IL15RA, and SOCS1

CD38, SOCS3, CDKN1A, GADD45B, TNFAIP3, and SOCS1

CD38, SOCS3, CDKN1A, B4GALTS, IL15RA, and TNFAIP3

CD38, SOCS3, CDKN1A, B4GALTS5, IL15RA, and SOCS1

CD38, SOCS3, CDKN1A, B4GALTS5, TNFAIP3, and SOCS1

CD38, SOCS3, CDKN1A, IL15RA, TNFAIP3, and SOCS1

CD38, SOCS3, GADD45B, B4GALTS, IL15RA, and TNFAIP3

CD38, SOCS3, GADD45B, BAGALTS5, IL15RA, and SOCS1

CD38, SOCS3, GADD45B, B4GALTS, TNFAIP3, and SOCS1

CD38, SOCS3, GADD45B, IL15RA, TNFAIP3, and SOCS1

CD38, SOCS3, B4GALTS, IL15RA, TNFAIP3, and SOCS1

CD38, AQP9, CDKN1A, GADD45B, BAGALTS, and IL15RA

CD38, AQP9, CDKN1A, GADD45B, BAGALTS5, and TNFAIP3

CD38, AQP9, CDKN1A, GADD45B, BAGALTS, and SOCS1

CD38, AQP9, CDKN1A, GADD45B, IL15RA, and TNFAIP3

CD38, AQP9, CDKN1A, GADD45B, IL15RA, and SOCS1

CD38, AQP9, CDKN1A, GADD45B, TNFAIP3, and SOCS1

CD38, AQP9, CDKN1A, B4GALTS5, IL15RA, and TNFAIP3

CD38, AQP9, CDKN1A, B4GALTS, IL15RA, and SOCS1

CD38, AQP9, CDKN1A, B4GALTS, TNFAIP3, and SOCS1

CD38, AQP9, CDKN1A, IL15RA, TNFAIP3, and SOCS1

CD38, AQP9, GADD45B, BAGALTS, IL15RA, and TNFAIP3

CD38, AQP9, GADD45B, BAGALTS, IL15RA, and SOCS1

CD38, AQP9, GADD45B, BAGALTS5, TNFAIP3, and SOCS1

CD38, AQP9, GADD45B, IL15RA, TNFAIP3, and SOCS1

CD38, AQP9, B4GALTS, IL15RA, TNFAIP3, and SOCS1

CD38, CDKN1A, GADD45B, BAGALTS5, IL15RA, and TNFAIP3

CD38, CDKN1A, GADD45B, B4GALTS5, IL15RA, and SOCS1

CD38, CDKN1A, GADD45B, B4GALTS5, TNFAIP3, and SOCS1

CD38, CDKN1A, GADD45B, IL15RA, TNFAIP3, and SOCS1

CD38, CDKN1A, B4AGALTS5, IL15RA, TNFAIP3, and SOCS1

CD38, GADD45B, B4GALTS5, IL15RA, TNFAIP3, and SOCS1

S0OCS3, AQP9, CDKN1A, GADD45B, B4GALTS, and IL15RA

SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, and TNFAIP3

S0OCS3, AQP9, CDKN1A, GADD45B, B4GALTS, and SOCS1

SOCS3, AQP9, CDKN1A, GADDA45B, IL15RA, and TNFAIP3

S0OCS3, AQP9, CDKN1A, GADD45B, IL15RA, and SOCS1

S0OCS3, AQP9, CDKN1A, GADD45B TNFAIP3, and SOCS1

SOCS3, AQP9, CDKN1A, B4GALTS, IL15RA, and TNFAIP3
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SOCS3, AQP9, CDKN1A, BAGALTS, IL15RA, and SOCS1
SOCS3, AQP9, CDKN1A, BAGALTS, TNFAIP3, and SOCS1
SOCS3, AQP9, CDKN1A, IL15RA, TNFAIP3, and SOCS1
SOCS3, AQP9, GADD45B, B4GALTS, IL15RA, and TNFAIP3
SOCS3, AQP9, GADD45B, B4GALTS, IL15RA, and SOCS1
SOCS3, AQP9, GADD45B, B4GALTS5, TNFAIP3, and SOCS1
SOCS3, AQP9, GADD45B, IL15RA, TNFAIP3, and SOCS1
SOCS3, AQP9, B4GALTS5, IL15RA, TNFAIP3, and SOCS1
SOCS3, CDKN1A, GADD45B, B4GALTS, IL15RA, and TNFAIP3
S0OCS3, CDKN1A, GADD45B, B4GALTS5, IL15RA, and SOCS1
SOCS3, CDKN1A, GADD45B, B4GALTS, TNFAIP3, and SOCS1
S0OCS3, CDKN1A, GADDA45B, IL15RA, TNFAIP3, and SOCS1
SOCS3, CDKN1A, B4GALTS, IL15RA, TNFAIP3, and SOCS1
SOCS3, GADD45B, B4GALTS, IL15RA, TNFAIP3, and SOCS1
AQP9, CDKN1A, GADD45B, BAGALTS5, IL15RA, and TNFAIP3
AQP9, CDKN1A, GADD45B, BAGALTS5, IL15RA, and SOCS1
AQP9, CDKN1A, GADD45B, BAGALTS5, TNFAIP3, and SOCS1
AQP9, CDKN1A, GADDA45B, IL15RA, TNFAIP3, and SOCS1
AQP9, CDKN1A, B4GALTS, IL15RA, TNFAIP3, and SOCS1
AQP9, GADD45B, B4GALTS5, IL15RA, TNFAIP3, and SOCS1
CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, and SOCS1

In some embodiments of the diagnostic methods described herein, the expression levels of a
combination of seven genes set forth in Table 1, such as any of the exemplary combinations shown in

Table 7, may be determined.

Table 7. Exemplary Seven-Gene Combinations of IRAK4 Biomarkers

CD38, SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS, and IL15RA
CD38, SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS, and TNFAIP3
CD38, SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS5, and SOCS1
CD38, SOCS3, AQP9, CDKN1A, GADD45B, IL15RA, and TNFAIP3
CD38, SOCS3, AQP9, CDKN1A, GADD45B, IL15RA, and SOCS1
CD38, SOCS3, AQP9, CDKN1A, GADD45B, TNFAIP3, and SOCS1
CD38, SOCS3, AQP9, CDKN1A, BAGALTS5, IL15RA, and TNFAIP3
CD38, SOCS3, AQP9, CDKN1A, BAGALTS, IL15RA, and SOCS1
CD38, SOCS3, AQP9, CDKN1A, BAGALTS5, TNFAIP3, and SOCS1
CD38, SOCS3, AQP9, CDKN1A, IL15RA, TNFAIP3, and SOCS1
CD38, SOCS3, AQP9, GADD45B, B4GALTS, IL15RA, and TNFAIP3
CD38, SOCS3, AQP9, GADD45B, BAGALTS, IL15RA, and SOCS1
CD38, SOCS3, AQP9, GADD45B, BAGALTS, TNFAIP3, and SOCS1
CD38, SOCS3, AQP9, GADD45B, IL15RA, TNFAIP3, and SOCS1
CD38, SOCS3, AQP9, BAGALTS, IL15RA, TNFAIP3, and SOCS1
CD38, SOCS3, CDKN1A, GADD45B, B4GALTS, IL15RA, and TNFAIP3
CD38, SOCS3, CDKN1A, GADD45B, BAGALTS, IL15RA, and SOCS1
CD38, SOCS3, CDKN1A, GADD45B, BAGALTS5, TNFAIP3, and SOCS1
CD38, SOCS3, CDKN1A, GADD45B, IL15RA, TNFAIP3, and SOCS1
CD38, SOCS3, CDKN1A, B4GALTS5, IL15RA, TNFAIP3, and SOCS1
CD38, SOCS3, GADD45B, B4AGALTS, IL15RA, TNFAIP3, and SOCS1
CD38, AQP9, CDKN1A, GADD45B, BAGALTS5, IL15RA, and TNFAIP3
CD38, AQP9, CDKN1A, GADD45B, BAGALTS, IL15RA, and SOCS1
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CD38, AQP9, CDKN1A, GADD45B, BAGALTS5, TNFAIP3, and SOCS1
CD38, AQP9, CDKN1A, GADD45B, IL15RA, TNFAIP3, and SOCS1
CD38, AQP9, CDKN1A, B4GALTS, IL15RA, TNFAIP3, and SOCS1
CD38, AQP9, GADD45B, BAGALTS, IL15RA, TNFAIP3, and SOCS1
CD38, CDKN1A, GADD45B, BA4GALTS5, IL15RA, TNFAIP3, and SOCS1
SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, and TNFAIP3
S0OCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, and SOCS1
SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, TNFAIP3, and SOCS1
SOCS3, AQP9, CDKN1A, GADDA45B, IL15RA, TNFAIP3, and SOCS1
SOCS3, AQP9, CDKN1A, BA4GALTS, IL15RA, TNFAIP3, and SOCS1
SOCS3, AQP9, GADD45B, B4GALTS, IL15RA, TNFAIP3, and SOCS1
SOCS3, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, and SOCS1
AQP9, CDKN1A, GADD45B, BAGALTS5, IL15RA, TNFAIP3, and SOCS1

In some embodiments of the diagnostic methods described herein, the expression levels of a
combination of eight genes set forth in Table 1, such as any of the exemplary combinations shown in

Table 8, may be determined.

Table 8. Exemplary Eight-Gene Combinations of IRAK4 Biomarkers

CD38, SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS, IL15RA, and TNFAIP3
CD38, SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS, IL15RA, and SOCS1
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4AGALTS, TNFAIP3, and SOCS1
CD38, SOCS3, AQP9, CDKN1A, GADD45B, IL15RA, TNFAIP3, and SOCS1
CD38, SOCS3, AQP9, CDKN1A, BAGALTS, IL15RA, TNFAIP3, and SOCS1
CD38, SOCS3, AQP9, GADD45B, BAGALTS, IL15RA, TNFAIP3, and SOCS1
CD38, SOCS3, CDKN1A, GADD45B, BAGALTS, IL15RA, TNFAIP3, and SOCS1
CD38, AQP9, CDKN1A, GADD45B, BAGALTS, IL15RA, TNFAIP3, and SOCS1
SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, and SOCS1

The presence and/or expression level (amount) of the IRAK4 pathway biomarkers described
herein in a sample can be analyzed by a number of methodologies, many of which are known in the art
and understood by the skilled artisan, including, but not limited to, immunohistochemistry (“IHC”), Western
blot analysis, immunoprecipitation, molecular binding assays, enzyme-linked immunosorbent assay
(ELISA), enzyme-linked immunofiltration assay (ELIFA), fluorescence activated cell sorting (“FACS"),
MassARRAY, proteomics, quantitative blood based assays (e.g., serum ELISA), biochemical enzymatic
activity assays, in situ hybridization, fluorescence in situ hybridization (FISH), Southern analysis, Northern
analysis, whole genome sequencing, polymerase chain reaction (PCR) (including quantitative PCR
(qPCR)) and other ampilification type detection methods, such as, for example, branched DNA, SISBA,
TMA and the like), RNA-Seq, microarray analysis, gene expression profiling, and/or serial analysis of
gene expression (“SAGE”"), as well as any one of the wide variety of assays that can be performed by
protein, gene, and/or tissue array analysis. Typical protocols for evaluating the status of genes and gene
products are found, for example in Ausubel et al., eds., 1995, Current Profocols In Molecular Biology,
Units 2 (Northern Blotting), 4 (Southern Blotting), 15 (Immunoblotting) and 18 (PCR Analysis).

Multiplexed immunoassays such as those available from Rules Based Medicine or Meso Scale Discovery

(“MSD”) may also be used.
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In any of the preceding methods, the presence and/or expression level (amount) of a biomarker
(e.g., CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN,
PFKFB3, BCL2A1, CXCL10, CCL8, GPR84, C150rf48, DRAM1, CXCL11, TNFAIP6, CSRNP1, PLSCR1,
CLEC4E, SAMSN1, and/or ACSL1) may be a nucleic acid expression level. In some instances, the
nucleic acid expression level is determined using QPCR, RT-PCR, RNA-Seq, multiplex gPCR or RT-
gPCR, microarray analysis, SAGE, MassARRAY technique, or in situ hybridization (e.g., FISH).

In a particular instance, the expression level of a biomarker (e.g., CD38, SOCS3, AQP9,
CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, BCL2A1, CXCL10, CCLS8,
GPR84, C150rf48, DRAM1, CXCL11, TNFAIP6, CSRNP1, PLSCR1, CLEC4E, SAMSN1, and/or ACSL1)
is an mMRNA expression level. Methods for the evaluation of MRNASs in cells are well known and include,
for example, gPCR, RNA-Seq (e.g., whole transcriptome shotgun sequencing) using next generation
sequencing techniques, hybridization assays using complementary DNA probes (such as in situ
hybridization using labeled riboprobes specific for the one or more genes, Northern blot and related
techniques) and various nucleic acid amplification assays (such as RT-PCR using complementary
primers specific for one or more of the genes, and other amplification type detection methods, such as,
for example, branched DNA, SISBA, TMA and the like). In addition, such methods can include one or
more steps that allow one to determine the levels of target mRNA in a biological sample (e.g., by
simultaneously examining the levels a comparative control mMRNA sequence of a “housekeeping” gene
such as an actin family member). Optionally, the sequence of the amplified target cDNA can be
determined. Optional methods include protocols that examine or detect mMRNAS, such as target mMRNAs,
in a tissue or cell sample by microarray technologies. Using nucleic acid microarrays test and control
MRNA samples from test and control tissue samples are reverse transcribed and labeled to generate
cDNA probes. The probes are then hybridized to an array of nucleic acids immobilized on a solid
support. The array is configured such that the sequence and position of each member of the array is
known. For example, a selection of genes whose expression correlates with increased or reduced clinical
benefit of treatment including an IRAK4 pathway inhibitor may be arrayed on a solid support.
Hybridization of a labeled probe with a particular array member indicates that the sample from which the
probe was derived expresses that gene.

In any of the preceding methods, the presence and/or expression level (amount) of a biomarker
(e.g., CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN,
PFKFB3, BCL2A1, CXCL10, CCL8, GPR84, C150rf48, DRAM1, CXCL11, TNFAIP6, CSRNP1, PLSCR1,
CLEC4E, SAMSN1, and/or ACSL1) is measured by determining protein expression levels of the
biomarker. In certain instances, the method comprises contacting the biological sample with antibodies
that specifically bind to a biomarker described herein under conditions permissive for binding of the
biomarker, and detecting whether a complex is formed between the antibodies and biomarker. Such
method may be an in vitro or in vivo method. Any method of measuring protein expression levels known
in the art may be used. For example, in some instances, a protein expression level of a biomarker (e.g.,
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3,
BCL2A1, CXCL10, CCL8, GPR84, C150rf48, DRAM1, CXCL11, TNFAIP6, CSRNP1, PLSCR1, CLECA4E,
SAMSNT1, and/or ACSL1) is determined using a method selected from the group consisting of flow
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cytometry (e.g., fluorescence-activated cell sorting (FACS™)), Western blot, ELISA, ELIFA,
immunoprecipitation, immunohistochemistry (IHC), immunofluorescence, radioimmunoassay, dot blotting,
immunodetection methods, HPLC, surface plasmon resonance, optical spectroscopy, mass spectrometry,
and HPLC.

In certain instances, a reference level, reference sample, reference cell, reference tissue, control
sample, control cell, or control tissue is a single sample or a combination of multiple samples from the
same subject or individual that are obtained at one or more different time points than when the test
sample is obtained. For example, a reference level, reference sample, reference cell, reference tissue,
control sample, control cell, or control tissue is obtained at an earlier time point from the same subject or
individual than when the test sample is obtained. Such reference level, reference sample, reference cell,
reference tissue, control sample, control cell, or control tissue may be useful if the reference sample is
obtained during initial diagnosis of an IRAK4-mediated disorder or condition and the test sample is later
obtained when the IRAK4-mediated disorder or condition becomes more severe.

In certain embodiments, a reference level, reference sample, reference cell, reference tissue,
control sample, control cell, or control tissue is a combination of multiple samples from one or more
healthy individuals who are not the patient. In certain embodiments, a reference level, reference sample,
reference cell, reference tissue, control sample, control cell, or control tissue is a combination of multiple
samples from one or more individuals with a disease or disorder (e.g., an IRAK4-mediated disorder or
condition) who are not the patient or individual. In certain embodiments, a reference level, reference
sample, reference cell, reference tissue, control sample, control cell, or control tissue is pooled RNA
samples from normal tissues or pooled plasma or serum samples from one or more individuals who are
not the patient. In certain embodiments, a reference level, reference sample, reference cell, reference
tissue, control sample, control cell, or control tissue is pooled RNA samples from pooled plasma or serum
samples from one or more individuals with an IRAK4-mediated disorder or condition (e.g., an
inflammatory disorder or an immune disorder) who are not the patient. In certain embodiments, the
reference level is the median level of expression of a biomarker across a set of samples. In certain
embodiments, the reference level is the median level of expression of a biomarker across a population of
patients having a particular disease or disorder (e.g., an IRAK4-mediated disorder or condition (e.g., an
inflammatory disorder or an immune disorder)).

In any of the preceding diagnostic methods, the IRAK4-mediated disorder or condition is selected
from the group consisting of an immune disorder, an inflammatory disorder, a fibrotic disorder, an
eosinophilic disorder, an infection, pain, a central nervous system disorder, an acute Kidney injury, a
chronic kidney disease, endometriosis, non-alcoholic fatty liver disease, a metabolic syndrome, and
obesity.

In some instances, the immune disorder is allergic airway syndrome, allergic rhinitis, allograft
rejection, asthma, atopic dermatitis, contact dermatitis, Crohn’s disease, cutaneous lupus, delayed
hypersensitivity, diabetes, gout, graft versus host disease, graft rejection, inflammatory bowel disease
(IBD), inflammatory myositis (e.g., polymyositis, dermatomyositis), lupus, lupus nephritis, multiple
sclerosis, psoriasis, rheumatoid arthritis, scleroderma, sepsis, systemic lupus erythematosus, systemic

sclerosis, or ulcerative colitis.
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In some instances, the inflammatory disorder is acute respiratory distress syndrome, acute lung
injury, adult onset Still's disease, allergic airway syndrome, allergic rhinitis, asthma, atherosclerosis,
atopic dermatitis, bronchitis, calcium pyrophosphate deposition disease (CPPD), cerebrovascular
accident (e.g., stroke), chronic obstructive pulmonary disease (COPD), contact dermatitis, Crohn’s
disease, cryopyrin-associated periodic syndromes (CAPS), cutaneous lupus, delayed hypersensitivity,
gout, graft versus host disease, inflammatory bowel disease (IBD), inflammatory myositis (e.g.,
polymyositis, dermatomyositis), lupus, lupus nephritis, rheumatoid arthritis, rhinitis, scleroderma, sepsis,
systemic lupus erythematosus, systemic onset juvenile idiopathic arthritis, systemic sclerosis, or
ulcerative colitis.

In some instances, the eosinophilic disorder is allergic rhinitis, asthma, atopic dermatitis, chronic
obstructive pulmonary disease (COPD), or contact dermatitis.

In some instances, the fibrotic disorder is atherosclerosis, scleroderma, or systemic sclerosis.

In some instances, the central nervous system disorder is cerebrovascular accident (e.g., stroke),
multiple sclerosis, or neurodegeneration.

In some instances, the pain is neuropathic pain.

In some instances, the infection is bronchitis or sepsis.

In any of the preceding diagnostic methods of the invention, the IRAK4 pathway inhibitor is an
IRAK4 inhibitor, an IRAK1 inhibitor, a toll-like receptor (TLR) inhibitor, an interleukin-1 receptor (IL-1R)
inhibitor, an interleukin-33 receptor (IL-33R) inhibitor, or a myeloid differentiation primary response gene
88 {MyD88) inhibitor. In one instance, the IRAK4 pathway inhibitor is an IRAK4 inhibitor. In some
instances, the IRAK4 pathway inhibitor is a TLR inhibitor. In some instances, the TLR inhibitor is a TLR7
inhibitor, a TLR8 inhibitor, a TLR9 inhibitor, a TLR1 inhibitor, a TLR2 inhibitor, a TLR4 inhibitor, a TLR5
inhibitor, a TLR6 inhibitor, or a TLR10 inhibitor. In certain instances, the IRAK4 pathway inhibitor is a
TLRY inhibitor, a TLRS8 inhibitor, or both a TLR7 and TLRS8 inhibitor. In certain instances, the IRAK4
pathway inhibitor is a TLR9 inhibitor. In any one of the preceding embodiments, the IRAK4 pathway
inhibitor is a small molecule inhibitor. In other embodiments, the IRAK4 pathway inhibitor is a protein or

multi-protein complex, such as an antibody.

B. Methods of Treatment with IRAK4 Pathway Inhibitors

The present invention also provides methods for treating a patient having IRAK4-mediated
disorders or conditions (e.g., immune disorders (e.g., systemic lupus erythematosus (SLE)) or
inflammatory disorders (e.g., asthma)). Accordingly, in some instances, the methods of the invention
include administering to the patient an IRAK4 pathway inhibitor. Any of the IRAK4 pathway inhibitors
described above or known in the art may be used in connection with the methods.

In one aspect, the invention features a method of treating a patient having an IRAK4-mediated
disorder or condition with an IRAK4 pathway inhibitor, the method (a) determining, in a sample obtained
from the patient at a time point following administration of a first dose of the IRAK4 pathway inhibitor, the
expression level of one or more genes (e.g9., 1,2, 3,4,5,6,7,8,9,10,11,12,13,14 , 15, 16, 17, 18, 19,
20, 21, 22, 23, or all 24 genes) set forth in Table 1; (b) comparing the expression level of the one or more
genes set forth in Table 1 in the sample with a reference expression level; and (c) administering at least a
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second dose of the IRAK4 pathway inhibitor to the patient based on a decreased expression level of the
one or more genes set forth in Table 1 relative to the reference expression level.

In some instances, the expression level of the one or more genes set forth in Table 1 is
decreased in the sample obtained from the patient at a time point following administration of a first dose
of the IRAK4 pathway inhibitor relative to the reference expression level. For example, in some
instances, the expression level of the one or more genes set forth in Table 1 is decreased by about 1% or
more (e.g., about 2% or more, about 3% or more, about 4% or more, about 5% or more, about 6% or
more, about 7% or more, about 8% or more, about 9% or more, about 10% or more, about 11% or more,
about 12% or more, about 13% or more, about 14% or more, about 15% or more, about 20% or more,
about 25% or more, about 30% or more, about 35% or more, about 40% or more, about 45% or more,
about 50% or more, about 55% or more, about 60% or more, about 65% or more, about 70% or more,
about 75% or more, about 80% or more, about 85% or more, about 90% or more, about 95% or more, or
about 100%), e.g., from about 1% to about 5%, from about 5% to about 10%, from about 10% to about
15%, from about 15% to about 20%, from about 20% to about 25%, from about 25% to about 30%, from
about 30% to about 35%, from about 35% to about 40%, from about 40% to about 45%, from about 45%
to about 50%, from about 50% to about 55%, from about 55% to about 60%, from about 60% to about
65%, from about 65% to about 70%, from about 70% to about 75%, from about 75% to about 80%, from
about 80% to about 85%, from about 85% to about 90%, from about 90% to about 95%, or from about
95% to about 100%, relative to a reference expression level (e.g., the expression level of the one or more
genes set forth in Table 1 in a sample from the patient obtained prior to administration of the first dose of
the IRAK4 pathway inhibitor). In other instances, the expression level of the one or more genes set forth
in Table 1 is decreased by about 0.5-fold, about 0.6-fold, about 0.7-fold, about 0.8-fold, about 0.9-fold,
about 1-fold, about 1.1-fold, about 1.2-fold, about 1.3-fold, about 1.4-fold, about 1.5-fold, about 1.6-fold,
about 1.7-fold, about 1.8-fold, about 1.9-fold, about 2-fold, about 2.1-fold, about 2.2-fold, about 2.3-fold,
about 2.4-fold, about 2.5-fold, about 3-fold, about 3.5-fold, about 4-fold, about 4.5-fold, about 5-fold, about
5.5-fold, about 6-fold, about 6.5-fold, about 7-fold, about 7.5-fold, about 8-fold, about 8.5-fold, about 9-
fold, about 9.5-fold, or about 10-fold or greater, e.g., from about 0.5-fold to about 0.7-fold, from about 0.7-
fold to about 1-fold, from about 1-fold to about 1.5-fold, from about 1.5-fold to about 2-fold, from about 2-
fold to about 3-fold, from about 3-fold to about 4-fold, from about 4-fold to about 5-fold, from about 5-fold
to about 6-fold, from about 6-fold to about 7-fold, from about 7-fold to about 8-fold, or from about 9-fold to
about 10-fold or greater, relative to the reference expression level (e.g., the expression level of the one or
more genes set forth in Table 1 in a sample from the patient obtained prior to administration of the first
dose of the IRAK4 pathway inhibitor).

In some embodiments, reduced or decreased expression refers to an overall reduction of about
any of 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 96%, 97%, 98%, 99% or greater, in the
level of biomarker (e.g., protein or nucleic acid (e.g., gene or mRNA)), detected by standard art known
methods such as those described herein, as compared to a reference level, reference sample, reference
cell, reference tissue, control sample, control cell, or control tissue. In certain embodiments, reduced
expression refers to the decrease in expression level (amount) of a biomarker in the sample wherein the
decrease is at least about any of 0.9x, 0.8x, 0.7x, 0.6x, 0.5x, 0.4x, 0.3x, 0.2x, 0.1x, 0.05x, or 0.01x the
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expression level (amount) of the respective biomarker in a reference level, reference sample, reference
cell, reference tissue, control sample, control cell, or control tissue.

In certain instances, the method includes administering to a patient having an IRAK4-mediated
disorder or condition who has already received a first dose of an IRAK4 pathway inhibitor, at least a
second dose of the IRAK4 pathway inhibitor based on a decreased expression level of the one or more
genes set forth in Table 1 relative to the reference expression level. In some instances, the method
includes administering to a patient having an IRAK4-mediated disorder or condition who has already
received a first dose of an IRAK4 pathway inhibitor, at least a second dose of the IRAK4 pathway inhibitor
based on a decreased expression level of one or more genes (e.g., one gene, two genes, three genes,
four genes, five genes, six genes, seven genes, eight genes, nine genes, ten genes, eleven genes, or all
twelve genes) selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and BCL2A1 relative to a reference expression
level. In some instances, the method includes administering to a patient having an IRAK4-mediated
disorder or condition who has already received a first dose of an IRAK4 pathway inhibitor, at least a
second dose of the IRAK4 pathway inhibitor based on a decreased expression level of one or more
genes (e.g., one gene, two genes, three genes, four genes, five genes, six genes, seven genes, eight
genes, nine genes, ten genes, or all eleven genes) selected from the group consisting of CD38, SOCS3,
AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, and PFKFB3 relative to a
reference expression level. In other instances, the method includes administering to a patient having an
IRAK4-mediated disorder or condition who has already received a first dose of an IRAK4 pathway
inhibitor, at least a second dose of the IRAK4 pathway inhibitor based on a decreased expression level of
one or more genes (e.g., one gene, two genes, three genes, four genes, five genes, six genes, seven
genes, eight genes, or all nine genes) selected from the group consisting of CD38, SOCS3, AQP9,
CDKN1A, GADDA45B, B4GALTS5, IL15RA, TNFAIP3, and SOCS1 relative to a reference expression level.

In any one the preceding embodiments, the reference expression level can be: (i) the expression
level of the one or more genes set forth in Table 1 in a sample from the patient obtained prior to
administration of the first dose of the IRAK4 pathway inhibitor; (ii) the expression level of the one or more
genes set forth in Table 1 in a reference population (e.g., a median expression level of the one or more
genes set forth in Table 1 in a reference population); (iii) a pre-assigned expression level for the one or
more genes set forth in Table 1; (iv) the expression level of the one or more genes set forth in Table 1 in
a sample obtained from the patient at a previous time point, wherein the previous time point is following
administration of the first dose of the IRAK4 pathway inhibitor; or (v) the expression level of the one or
more genes set forth in Table 1 in a sample obtained from the patient at a subsequent time point.

In another aspect, the invention features a therapeutic method of treating a patient having an
IRAK4-mediated disorder or condition, the method comprising administering to the patient an IRAK4
pathway inhibitor, wherein prior to treatment the expression level of one or more genes (e.g., 1, 2, 3, 4, 5,
6,7,8,9,10,11,12,13,14 ,15,16, 17, 18, 19, 20, 21, 22, 23, or all 24 genes) set forth in Table 1 in a
sample obtained from the patient has been determined to be increased relative to a reference expression

level.
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In some instances, the expression level of one or more genes (e.g., 1,2, 3,4,5,6,7, 8,9, 10, 11,
12, 13,14, 15,16, 17,18, 19, 20, 21, 22, 23, or all 24 genes) set forth in Table 1 has been determined to
be increased in the sample obtained from the patient relative to the reference expression level. For
example, in some instances, the expression level of the one or more genes set forth in Table 1 has been
determined to be increased by about 1% or more (e.g., about 2% or more, about 3% or more, about 4%
or more, about 5% or more, about 6% or more, about 7% or more, about 8% or more, about 9% or more,
about 10% or more, about 11% or more, about 12% or more, about 13% or more, about 14% or more,
about 15% or more, about 20% or more, about 25% or more, about 30% or more, about 35% or more,
about 40% or more, about 45% or more, about 50% or more, about 55% or more, about 60% or more,
about 65% or more, about 70% or more, about 75% or more, about 80% or more, about 85% or more,
about 90% or more, about 95% or more, or about 100%), e.g., from about 1% to about 5%, from about
5% to about 10%, from about 10% to about 15%, from about 15% to about 20%, from about 20% to about
25%, from about 25% to about 30%, from about 30% to about 35%, from about 35% to about 40%, from
about 40% to about 45%, from about 45% to about 50%, from about 50% to about 55%, from about 55%
to about 60%, from about 60% to about 65%, from about 65% to about 70%, from about 70% to about
75%, from about 75% to about 80%, from about 80% to about 85%, from about 85% to about 90%, from
about 90% to about 95%, or from about 95% to about 100%, relative to a reference expression level (e.g.,
the expression level of the one or more genes set forth in Table 1 in a reference population, e.g., a
median expression level of the one or more genes set forth in Table 1 in a reference population). In other
instances, the expression level of the one or more genes set forth in Table 1 has been determined to be
increased by about 0.5-fold, about 0.6-fold, about 0.7-fold, about 0.8-fold, about 0.9-fold, about 1-fold,
about 1.1-fold, about 1.2-fold, about 1.3-fold, about 1.4-fold, about 1.5-fold, about 1.6-fold, about 1.7-fold,
about 1.8-fold, about 1.9-fold, about 2-fold, about 2.1-fold, about 2.2-fold, about 2.3-fold, about 2.4-fold,
about 2.5-fold, about 3-fold, about 3.5-fold, about 4-fold, about 4.5-fold, about 5-fold, about 5.5-fold, about
6-fold, about 6.5-fold, about 7-fold, about 7.5-fold, about 8-fold, about 8.5-fold, about 9-fold, about 9.5-
fold, or about 10-fold or greater, e.g., from about 0.5-fold to about 0.7-fold, from about 0.7-fold to about 1-
fold, from about 1-fold to about 1.5-fold, from about 1.5-fold to about 2-fold, from about 2-fold to about 3-
fold, from about 3-fold to about 4-fold, from about 4-fold to about 5-fold, from about 5-fold to about 6-fold,
from about 6-fold to about 7-fold, from about 7-fold to about 8-fold, or from about 9-fold to about 10-fold or
greater, relative to the reference expression level (e.g., e.g., the expression level of the one or more
genes set forth in Table 1 in a reference population, e.g., a median expression level of the one or more
genes set forth in Table 1 in a reference population). In some embodiments, elevated or increased
expression refers to an overall increase of about any of 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%,
90%, 95%, 96%, 97%, 98%, 99% or greater, in the level of biomarker (e.g., protein or nucleic acid (e.qg.,
gene or mRNA)), detected by standard art-known methods such as those described herein, as compared
to a reference level, reference sample, reference cell, reference tissue, control sample, control cell, or
control tissue.

In certain embodiments, the elevated or increased expression refers to the increase in expression
level (amount) of a biomarker in the sample, wherein the increase is at least about any of 1.5x, 1.75x, 2x,
3x, 4x, 5x, 6x, 7x, 8%, 9x, 10x, 25x, 50x, 75x, or 100x the expression level (amount) of the respective

47



10

15

20

25

30

35

WO 2018/232288 PCT/US2018/037826

biomarker in a reference level, reference sample, reference cell, reference tissue, control sample, control
cell, or control tissue. In some embodiments, elevated expression refers to an overall increase of greater
than about 1.5-fold, about 1.75-fold, about 2-fold, about 2.25-fold, about 2.5-fold, about 2.75-fold, about
3.0-fold, or about 3.25-fold as compared to a reference sample, reference cell, reference tissue, control
sample, control cell, control tissue, or internal control (e.g., housekeeping gene).

In certain embodiments, the method includes administering to a patient an IRAK4 pathway
inhibitor when an increased expression level of one or more genes (e.g., 1,2, 3,4,5,6,7, 8,9, 10, 11,
12,13,14, 15,16, 17,18, 19, 20, 21, 22, 23, or all 24 genes) set forth in Table 1 relative to a reference
expression level identifies the patient as having an increased likelihood of benefit from treatment with an
IRAK4 pathway inhibitor.

In certain instances, the method includes administering to a patient having an IRAK4-mediated
disorder or condition an IRAK4 pathway inhibitor when an increased level of expression of one or more
genes (e.g., one gene, two genes, three genes, four genes, five genes, six genes, seven genes, eight
genes, nine genes, ten genes, eleven genes, or all twelve genes) selected from the group consisting of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3,
and BCL2A1, relative to a reference expression level, identifies the patient as having an increased
likelihood of benefit from treatment with an IRAK4 pathway inhibitor. In some instances, the method
includes administering to a patient having an IRAK4-mediated disorder or condition an IRAK4 pathway
inhibitor when an increased level of expression of one or more genes (e.g., one gene, two genes, three
genes, four genes, five genes, six genes, seven genes, eight genes, nine genes, ten genes, or all eleven
genes) selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS,
IL15RA, TNFAIP3, SOCS1, IL1RN, and PFKFB3, relative to a reference expression level, identifies the
patient as having an increased likelihood of benefit from treatment with an IRAK4 pathway inhibitor. In
some instances, the method includes administering to a patient having an IRAK4-mediated disorder or
condition an IRAK4 pathway inhibitor when an increased level of expression of one or more genes (e.g.,
one gene, two genes, three genes, four genes, five genes, six genes, seven genes, eight genes, or all
nine genes) selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADDA45B,
B4GALTS5, IL15RA, TNFAIP3, and SOCS1, relative to a reference expression level, identifies the patient
as having an increased likelihood of benefit from treatment with an IRAK4 pathway inhibitor.

In some embodiments, the reference expression level can be: (i) the expression level of the one
or more genes set forth in Table 1 in a reference population (e.g., a median expression level of the one or
more genes set forth in Table 1 in a reference population); or (ii) a pre-assigned expression level for the
one or more genes set forth in Table 1.

In any of the above methods, administration of an IRAK4 pathway inhibitor can have the
therapeutic effect (i.e., benefit) of a cellular or biological response, a complete response, a partial
response, a stable disease (without progression or relapse), or a response with a later relapse of the
patient from, or as a result of, the treatment with the IRAK4 pathway inhibitor. Responsiveness to
treatment with the IRAK4 pathway inhibitor will be evaluated and assessed by different means in

accordance with standard medical practice for the specific IRAK4-mediated disorder or condition.
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Generally, the physician of skill will look for reduction in the signs and symptoms of the specific disease.
The following are by way of examples.

For the IRAK4-mediated disorders of lupus and SLE, SLEDAI scores provide a numerical
quantitation of disease activity. The SLEDAI is a weighted index of 24 clinical and laboratory parameters
known to correlate with disease activity, with a numerical range of 0-103. see Bryan Gescuk & John
Davis, “Novel therapeutic agent for systemic lupus erythematosus” in Current Opinion in Rheumatology
2002, 14:515-521. Antibodies to double-stranded DNA are believed to cause renal flares and other
manifestations of lupus. Patients undergoing antibody treatment can be monitored for time to renal flare,
which is defined as a significant, reproducible increase in serum creatinine, urine protein or blood in the
urine. Alternatively or in addition, patients can be monitored for levels of antinuclear antibodies and
antibodies to double-stranded DNA.

For the IRAK4-mediated disorder of rheumatoid arthritis (RA), measurements for progress in
treatment may include the number of swollen and tender joints and the length of morning stiffness.
Patients may be examined for how much the joint in the hands and feet have eroded by using X-rays and
a scoring system known as the Sharp score. Another scoring system is based on the American College
of Rheumatology criteria for assessing response to therapies. One method of evaluating treatment
efficacy in RA is based on American College of Rheumatology (ACR) criteria, which measures the
percentage of improvement in tender and swollen joints, among other things. The RA patient can be
scored at for example, ACR 20 (20 percent improvement) compared with no antibody treatment (e.g,,
baseline before treatment) or treatment with placebo. Other ways of evaluating the efficacy of antibody
treatment include X-ray scoring such as the Sharp X-ray score used to score structural damage such as
bone erosion and joint space narrowing. Patients can also be evaluated for the prevention of or
improvement in disability based on Health Assessment Questionnaire [HAQ] score, AIMS score, SF-36 at
time periods during or after treatment. The ACR 20 criteria may include 20% improvement in both tender
(painful) joint count and swollen joint count plus a 20% improvement in at least 3 of 5 additional
measures:
patient’s pain assessment by visual analog scale (VAS),
patient’s global assessment of disease activity (VAS),

physician’s global assessment of disease activity (VAS),

b -

patient’s self-assessed disability measured by the Health Assessment Questionnaire,
and
5. acute phase reactants, CRP or ESR.

The ACR 50 and 70 are defined analogously. Preferably, the patient is administered an amount
of a CD20 binding antibody of the invention effective to achieve at least a score of ACR 20, preferably at
least ACR 30, more preferably at least ACR50, even more preferably at least ACR70, most preferably at
least ACR 75 and higher.

In some instances, administration of an IRAK4 pathway inhibitor has the therapeutic effect of
reducing or delaying progression of the IRAK4-mediated disorder or condition by 1 day or more (e.g., by 2

days, 3 days, 4 days, 5 days, 6 days, 1 week, 2 weeks, 3 weeks, 1 month, 2 months, 3 months, 4 months,
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5 months, 6 months, 7 months, 8 months, 9 months, 10 months, 11 months, or 1 year or more) compared
to treatment that does not include an IRAK4 pathway inhibitor.

In any of the preceding therapeutic methods, the IRAK4-mediated disorder or condition is
selected from the group consisting of an immune disorder, an inflammatory disorder, a fibrotic disorder,
an eosinophilic disorder, an infection, pain, a central nervous system disorder, an acute kidney injury, a
chronic kidney disease, endometriosis, non-alcoholic fatty liver disease, a metabolic syndrome, and
obesity.

In some instances, the immune disorder is allergic airway syndrome, allergic rhinitis, allograft
rejection, asthma, atopic dermatitis, contact dermatitis, Crohn’s disease, cutaneous lupus, delayed
hypersensitivity, diabetes, gout, graft versus host disease, graft rejection, inflammatory bowel disease
(IBD), inflammatory myositis (e.g., polymyositis, dermatomyositis), lupus, lupus nephritis, multiple
sclerosis, psoriasis, rheumatoid arthritis, scleroderma, sepsis, systemic lupus erythematosus, systemic
sclerosis, or ulcerative colitis.

In some instances, the inflammatory disorder is acute respiratory distress syndrome, acute lung
injury, adult onset Still's disease, allergic airway syndrome, allergic rhinitis, asthma, atherosclerosis,
atopic dermatitis, bronchitis, calcium pyrophosphate deposition disease (CPPD), cerebrovascular
accident (e.g., stroke), chronic obstructive pulmonary disease (COPD), contact dermatitis, Crohn’s
disease, cryopyrin-associated periodic syndromes (CAPS), cutaneous lupus, delayed hypersensitivity,
gout, graft versus host disease, inflammatory bowel disease (IBD), inflammatory myositis (e.g.,
polymyositis, dermatomyositis), lupus, lupus nepbhritis, rheumatoid arthritis, rhinitis, scleroderma, sepsis,
systemic lupus erythematosus, systemic onset juvenile idiopathic arthritis, systemic sclerosis, or
ulcerative colitis.

In some instances, the eosinophilic disorder is allergic rhinitis, asthma, atopic dermatitis, chronic
obstructive pulmonary disease (COPD), or contact dermatitis.

In some instances, the fibrotic disorder is atherosclerosis, scleroderma, or systemic sclerosis.

In some instances, the central nervous system disorder is cerebrovascular accident (e.g., stroke),
multiple sclerosis, or neurodegeneration.

In some instances, the pain is neuropathic pain.

In some instances, the infection is bronchitis or sepsis.

As described above, the IRAK4 pathway inhibitor may be an IRAK4 inhibitor, an IRAK1 inhibitor,
a toll-like receptor (TLR) inhibitor, an interleukin-1 receptor (IL-1R) inhibitor, an interleukin-33 receptor (IL-
33R) inhibitor, or a myeloid differentiation primary response gene 88 {MyD88) inhibitor. In one instance,
the IRAK4 pathway inhibitor is an IRAK4 inhibitor. In some instances, the IRAK4 pathway inhibitor is a
TLR inhibitor. In some instances, the TLR inhibitor is a TLR7 inhibitor, a TLRS8 inhibitor, a TLR9 inhibitor,
a TLR1 inhibitor, a TLR2 inhibitor, a TLR4 inhibitor, a TLRS inhibitor, a TLR6 inhibitor, or a TLR10
inhibitor. In certain instances, the IRAK4 pathway inhibitor is a TLR7 inhibitor, a TLR8 inhibitor, or both a
TLR7 and TLR8 inhibitor. In certain instances, the IRAK4 pathway inhibitor is a TLR9 inhibitor. In any
one of the preceding embodiments, the IRAK4 pathway inhibitor is a small molecule inhibitor. In other

embodiments, the IRAK4 pathway inhibitor is a protein or multi-protein complex, such as an antibody.
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Dosage and Administration

Once a patient responsive or sensitive to treatment with an IRAK4 pathway inhibitor has been
identified, treatment with the IRAK4 pathway inhibitor, alone or in combination with an additional
therapeutic agent, can be carried out. Such treatment may result in, for example, reducing or delaying
progression of the IRAK4-mediated disorder or condition by 1 day or more (e.g., by 2 days, 3 days, 4
days, 5 days, 6 days, 1 week, 2 weeks, 3 weeks, 1 month, 2 months, 3 months, 4 months, 5 months, 6
months, 7 months, 8 months, 9 months, 10 months, 11 months, or 1 year or more) compared to treatment
that does not include an IRAK4 pathway inhibitor. Moreover, treatment with the combination of an IRAK4
pathway inhibitor and at least one additional therapeutic agent preferably results in an additive, more
preferably synergistic (or greater than additive), therapeutic benefit to the patient. Preferably, in this
combination method the timing between at least one administration of the IRAK4 pathway inhibitor and at
least one additional therapeutic agent is about one month or less, and more preferably, about two weeks
or less.

It will be appreciated by those of skill in the art that the exact manner of administering a
therapeutically effective amount of an IRAK4 pathway inhibitor to a patient following diagnosis of their
likely responsiveness to the IRAK4 pathway inhibitor will be at the discretion of the attending physician.
The mode of administration, including dosage, combination with other agents, timing and frequency of
administration, and the like, may be affected by the diagnosis of a patient’s likely responsiveness to such
IRAK4 pathway inhibitor, as well as the patient’s condition and history. Thus, even patients having
IRAK4-mediated disorders or conditions (e.g., immune disorders (e.g., SLE) or inflammatory disorders
(e.g., asthma)) who are predicted to be relatively insensitive to an IRAK4 pathway inhibitor may still
benefit from treatment therewith, particularly in combination with other agents, including agents that may
alter a patient’s responsiveness to the antagonist.

A composition comprising an IRAK4 pathway inhibitor will be formulated, dosed, and
administered in a fashion consistent with good medical practice. Factors for consideration in this context
include the particular type of IRAK4-mediated disorder or condition being treated (e.g., immune disorder,
inflammatory disorder, fibrotic disorder, eosinophilic disorder, infection, pain, central nervous system
disorder, acute Kidney injury, chronic kidney disease, endometriosis, non-alcoholic fatty liver disease,
metabolic syndrome, and obesity), the particular mammal being treated (e.g., human), the clinical
condition of the individual patient, the cause of the IRAK4-mediated disorder or condition, the site of
delivery of the agent, possible side-effects, the type of inhibitor, the method of administration, the
scheduling of administration, and other factors known to medical practitioners. The effective amount of
the IRAK4 pathway inhibitor to be administered will be governed by such considerations.

A physician having ordinary skill in the art can readily determine and prescribe the effective
amount of the pharmaceutical composition required, depending on such factors as the particular type of
IRAK4 pathway inhibitor used. For example, the physician could start with doses of such an IRAK4
pathway inhibitor, employed in the pharmaceutical composition at levels lower than that required in order
to achieve the desired therapeutic effect and gradually increase the dosage until the desired effect is
achieved. The effectiveness of a given dose or treatment regimen of the inhibitor can be determined, for
example, by assessing signs and symptoms in the patient using standard measures of efficacy.
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In certain examples, the IRAK4 pathway inhibitor may be the only agent administered to the
subject (i.e., as a monotherapy).

In certain examples, the patient is treated with the same IRAK4 pathway inhibitor at least twice.
Thus, the first and second doses of the IRAK4 pathway inhibitor are preferably with the same IRAK4
pathway inhibitor (or at least the same class/type of IRAK4 pathway inhibitor, e.g., doses with the same or
different IRAK4 inhibitor), and more preferably all doses of the IRAK4 pathway inhibitor are with the same
IRAK4 pathway inhibitor, i.e., treatment for the first two doses, and preferably all doses, is with one
class/type of IRAK4 pathway inhibitor (e.g., all doses with the same or different IRAK4 inhibitor).

Treatment with IRAK4 pathway inhibitors, or pharmaceutically acceptable salts thereof, can be
carried out according to standard methods.

If multiple doses of an IRAK4 pathway inhibitor are provided, each dose may be provided using
the same or a different administration means. In one embodiment, each dose is given by oral
administration. In one embodiment, each dose is by intravenous administration. In another embodiment,
each dose is given by subcutaneous administration. In yet another embodiment, the doses are given by
both intravenous and subcutaneous administration.

The duration of therapy can be continued for as long as medically indicated or until a desired
therapeutic effect (e.g., those described herein) is achieved. In certain embodiments, the therapy is
continued for 1 month, 2 months, 4 months, 6 months, 8 months, 10 months, 1 year, 2 years, 3 years, 4
years, 5 years, or for a period of years up to the lifetime of the subject.

As noted above, however, these suggested amounts of IRAK4 pathway inhibitors are subject to a
great deal of therapeutic discretion. The key factor in selecting an appropriate dose and scheduling is the
result obtained, as indicated above. In some embodiments, the IRAK4 pathway inhibitor is administered
as close to the first sign, diagnosis, appearance, or occurrence of the IRAK4-mediated disorder or
condition being treated (e.g., immune disorder, inflammatory disorder, fibrotic disorder, eosinophilic
disorder, infection, pain, central nervous system disorder, acute kidney injury, chronic kidney disease,

endometriosis, non-alcoholic fatty liver disease, metabolic syndrome, and obesity) as possible.

1. Routes of Administration

IRAK4 pathway inhibitors and any additional therapeutic agents may be formulated, dosed, and
administered in a fashion consistent with good medical practice. Factors for consideration in this context
include the particular IRAK4-mediated disorder or condition being treated (e.g., immune disorder,
inflammatory disorder, fibrotic disorder, eosinophilic disorder, infection, pain, central nervous system
disorder, acute Kidney injury, chronic kidney disease, endometriosis, non-alcoholic fatty liver disease,
metabolic syndrome, and obesity), the clinical condition of the individual patient, the cause of the
disorder, the site of delivery of the agent, the method of administration, the scheduling of administration,
and other factors known to medical practitioners. The IRAK4 pathway inhibitor need not be, but is
optionally formulated with and/or administered concurrently with, one or more agents currently used to
prevent or treat the IRAK4-mediated disorder or condition being treated (e.g., immune disorder,

inflammatory disorder, fibrotic disorder, eosinophilic disorder, infection, pain, central nervous system
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disorder, acute Kidney injury, chronic kidney disease, endometriosis, non-alcoholic fatty liver disease,
metabolic syndrome, and obesity).

For the prevention or treatment of an IRAK4-mediated disorder or condition being treated (e.g.,
immune disorder, inflammatory disorder, fibrotic disorder, eosinophilic disorder, infection, pain, central
nervous system disorder, acute kidney injury, chronic kidney disease, endometriosis, non-alcoholic fatty
liver disease, metabolic syndrome, and obesity), the appropriate dosage of an IRAK4 pathway inhibitor
described herein (when used alone or in combination with one or more other additional therapeutic
agents) will depend on the type of disease to be treated, the severity and course of the disease, whether
the IRAK4 pathway inhibitor is administered for preventive or therapeutic purposes, previous therapy, the
patient’s clinical history and response to the IRAK4 pathway inhibitor, and the discretion of the attending
physician. The IRAK4 pathway inhibitor is suitably administered to the patient at one time or over a
series of treatments. For repeated administrations over several days or longer, depending on the
condition, the treatment would generally be sustained until a desired suppression of disease symptoms
occurs. Such doses may be administered intermittently, e.g., every week or every three weeks (e.g.,
such that the patient receives, for example, from about two to about twenty, or e.g., about six doses of the
IRAK4 pathway inhibitor). An initial higher loading dose, followed by one or more lower doses may be
administered. However, other dosage regimens may be useful. The progress of this therapy is easily
monitored by conventional techniques and assays.

The IRAK4 pathway inhibitor can be administered by any suitable means, including orally,
parenteral, topical, subcutaneous, intraperitoneal, intrapulmonary, intranasal, and/or intralesional
administration. Parenteral infusions include intramuscular, intravenous, intraarterial, intraperitoneal, or
subcutaneous administration. Intrathecal administration is also contemplated. In addition, the IRAK4
pathway inhibitor may suitably be administered by pulse infusion, e.g., with declining doses of the IRAK4
pathway inhibitor.

If multiple doses of an IRAK4 pathway inhibitor are provided, each dose may be provided using
the same or a different administration means. In one embodiment, each dose is by oral administration.
For example, one or more IRAK4 pathway inhibitors can provided in tablet form. For example, one or
more IRAK4 pathway inhibitors can be administered twice a day. In another embodiment, each exposure
is given intravenously (i.v.). In another embodiment, each exposure is given by subcutaneous (s.c.)

administration. In yet another embodiment, the exposures are given by both i.v. and s.c. administration.

2. Combination Therapy

The methods may further involve administering to the patient an effective amount of an IRAK4
pathway inhibitor in combination with an additional therapeutic agent. In some instances, the additional
therapeutic agent is an additional IRAK4 pathway inhibitor. In some instances, the additional therapeutic
agent is a corticosteroid, a nonsteroidal anti-inflammatory drug (NSAID), chloroquine, hydroxychloroquine
(PLAQUENIL®), cyclosporine, azathioprine, methotrexate, mycophenolate mofetil (CELLCEPT®), or
cyclophosphamide (CYTOXAN®). In some instances, the IRAK4 pathway inhibitor is used in combination
with surgery.
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The combination therapy may provide “synergy” and prove “synergistic,” i.e., the effect achieved
when the active ingredients used together is greater than the sum of the effects that results from using
the compounds separately. A synergistic effect may be attained when the active ingredients are: (1) co-
formulated and administered or delivered simultaneously in a combined, unit dosage formulation; (2)
delivered by alternation or in parallel as separate formulations; or (3) by some other regimen. When
delivered in alternation therapy, a synergistic effect may be attained when the compounds are
administered or delivered sequentially. In general, during alternation therapy, an effective dosage of each
active ingredient is administered sequentially (i.e., serially), whereas in combination therapy, effective
dosages of two or more active ingredients are administered together.

As described above, the therapeutic methods may include administering a combination of two or
more (e.g., three or more) IRAK4 pathway inhibitors. In some instances, for example, two IRAK4
inhibitors are administered in combination, either sequentially or concomitantly. In some instances, for
example, two IRAK1 inhibitors are administered in combination, either sequentially or concomitantly. In
some instances, for example, two TLR inhibitors are administered in combination, either sequentially or
concomitantly. In some instances, for example, two IL-1R inhibitors are administered in combination,
either sequentially or concomitantly. In some instances, for example, two IL-33R inhibitors are
administered in combination, either sequentially or concomitantly. In some instances, for example, two
MyD88 inhibitors are administered in combination, either sequentially or concomitantly.

In general, for the prevention or treatment of disease, the appropriate dosage of the additional
therapeutic agent will depend on the type of disease to be treated, the type of antibody, the severity and
course of the disease, whether the IRAK4 pathway inhibitor and additional agent (e.g., a corticosteroid)
are administered for preventive or therapeutic purposes, previous therapy, the patient’s clinical history
and response to the IRAK4 pathway inhibitor and additional agent, and the discretion of the attending
physician. The IRAK4 pathway inhibitor and additional agent are suitably administered to the patient at
one time or over a series of treatments. The IRAK4 pathway inhibitor is typically administered as set forth
above. Depending on the type and severity of the disease, about 20 mg/m?2 to 600 mg/m2 of the
additional agent is an initial candidate dosage for administration to the patient, whether, for example, by
one or more separate administrations, or by continuous infusion. One typical daily dosage might range
from about or about 20 mg/m2, 85 mg/m?, 90 mg/m?, 125 mg/m2, 200 mg/m?, 400 mg/m?2, 500 mg/m? or
more, depending on the factors mentioned above. For repeated administrations over several days or
longer, depending on the condition, the treatment is sustained until a desired suppression of disease
symptoms occurs. Thus, one or more doses of about 20 mg/m2, 85 mg/m2, 90 mg/m2, 125 mg/m2, 200
mg/mz2, 400 mg/mz2, 500 mg/mz2, 600 mg/m? (or any combination thereof) may be administered to the
patient. Such doses may be administered intermittently, e.g., every week or every two, three weeks, four,
five, or six (e.g., such that the patient receives from about two to about twenty, e.g., about six doses of
the additional agent). An initial higher loading dose, followed by one or more lower doses may be
administered. However, other dosage regimens may be useful. The progress of this therapy is easily
monitored by conventional techniques and assays.

In one embodiment, the patient has never been previously administered any drug(s) to treat an
IRAK4-mediated disorder or condition. In another embodiment, the patient have been previously
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administered one or more medicaments(s) to treat an IRAK4-mediated disorder or condition. In a further
embodiment, the patient was not responsive to one or more of the medicaments that had been previously
administered to treat an IRAK4-mediated disorder or condition. Such drugs to which the subject may be
non-responsive include, for example, one or more of a corticosteroid, a nonsteroidal anti-inflammatory
drug (NSAID), chloroquine, hydroxychloroquine (PLAQUENIL®), cyclosporine, azathioprine,
methotrexate, mycophenolate mofetil (CELLCEPT®), and/or cyclophosphamide (CYTOXAN®), not

administered in combination with an IRAK4 pathway inhibitor.

VI. Diagnostic Kits and Compositions

The invention further provides diagnostic kits and compositions that include one or more reagents
(e.g., polypeptides [such as antibodies or antigen-binding fragments thereof] or polynucleotides [such as
probes or primers]) for determining the expression level of one or more genes (e.g., 1,2, 3,4, 5,6, 7, 8,
9,10,11,12,13,14 ,15,16, 17,18, 19, 20, 21, 22, 23, or all 24 genes) set forth in Table 1 in a sample
from an individual or patient having an IRAK4-mediated disorder or condition (e.g., immune disorder,
inflammatory disorder, fibrotic disorder, eosinophilic disorder, infection, pain, central nervous system
disorder, acute kidney injury, chronic kidney disease, endometriosis, non-alcoholic fatty liver disease,
metabolic syndrome, and obesity). In some instances, an increased expression level of the one or more
genes set forth in Table 1, relative to a reference expression level, identifies a patient having an IRAK4-
mediated disorder or condition who may benefit from treatment comprising the IRAK4 pathway
inhibitor. In other instances, a decreased expression level of the one or more genes set forth in Table 1,
relative to a reference expression level, identifies a patient having an IRAK4-mediated disorder or
condition who may benefit from treatment comprising the IRAK4 pathway inhibitor. Optionally, the kit may
further include instructions to use the kit to identify a patient with a higher likelihood of benefiting from
treatment with an IRAK4 pathway inhibitor. In another instance, the kit may further include instructions to
use the kit to select a medicament (e.g., a medicament including an IRAK4 pathway inhibitor, such as an
IRAK4 inhibitor, an IRAK1 inhibitor, a toll-like receptor (TLR) inhibitor, an interleukin-1 receptor (IL-1R)
inhibitor, an interleukin-33 receptor (IL-33R) inhibitor, or a myeloid differentiation primary response gene
88 {MyD88) inhibitor, or combinations thereof) for treating a patient having an IRAK4-mediated disorder
or condition if the patient is treatment naive and has an increased expression level of the one or more
genes set forth in Table 1, relative to a reference expression level. In another instance, the kit may
further include instructions to use the kit to select a medicament (e.g., a medicament including an IRAK4
pathway inhibitor, such as an IRAK4 inhibitor, an IRAK1 inhibitor, a toll-like receptor (TLR) inhibitor, an
interleukin-1 receptor (IL-1R) inhibitor, an interleukin-33 receptor (IL-33R) inhibitor, or a myeloid
differentiation primary response gene 88 {MyD88) inhibitor, or combinations thereof) for treating a patient
having an IRAK4-mediated disorder or condition if the patient has a decreased expression level of the
one or more genes set forth in Table 1, relative to a reference expression level, after receiving a first dose
of a treatment including an IRAK4 pathway inhibitor.

The compositions of the invention include polypeptides (e.g., antibodies or antigen-binding
fragments thereof) or polynucleotides (e.g., probes and/or primers) capable of determining the expression
level of RNASE4 and, optionally one or more other biomarkers (e.g., PSA and/or ANG).
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EXAMPLES

The following examples are provided to illustrate, but not to limit, the presently claimed invention.

Example 1. Identification of Genes with Impaired Response to TLR7/8 Stimulation in IRAK4-
Deficient Patients

To determine candidate IRAK4 biomarker genes that can serve as both pharmacodynamic and
predictive biomarkers, genes were first identified that displayed significantly lower induction following TLR
stimulation in patients carrying loss-of-function IRAK4 mutations compared to healthy patients. To this
end, an analysis of the microarray dataset of GEO Accession GSE25742 (Alsina et al. Nat. Immunol.
15:1134-42, 2014), a genome-wide microarray expression profiling study of whole blood from patients
with defects in toll-like receptor (TLR) and interleukin-1 receptor (IL-1R) (i.e., the Toll/IL-1 receptor (TIR)
pathway) signaling, was performed. Analysis of the microarray dataset identified 285 genes that
displayed significantly lower induction by the TLR7/8 stimulator R848 (resiquimod) in the whole blood
from IRAK4-deficient patients compared to healthy patient controls (false discovery rate (FDR) < 0.05;
fold-change (FC) > 1.25) (Figs. 1A-1B and 6). Whereas the healthy patient controls were found to
upregulate type | interferons (IFNs) in response to R848, IRAK4 - patients failed to upregulate type | IFNs
and other TLR-regulated genes in response to R848 (Fig. 2).

Example 2. Identification of Genes Upregulated in Systemic Lupus Erythematosus (SLE) Patients

Analysis of two extra-renal systemic lupus erythematosus (SLE) patient cohorts was performed to
determine which of the 285 differentially expressed genes identified in Example 1 also showed elevated
baseline expression in SLE patients. Peripheral blood mononuclear cell (PBMC) microarray data
(University of Michigan Cohort; SLE (n = 61), healthy controls (HC) (n =20)) and whole blood RNA
sequencing data (ROSE Phase Il Study (Kalunian et al. Ann. Rheum. Dis. 75: 196-202, 2016); SLE (n =
103), HC (n = 19)) were analyzed for differential expression between the SLE and HC groups in both
datasets. 44 genes of the 285 differentially expressed genes were subsequently identified as upregulated
in SLE patients compared to healthy patients in both datasets (p < 0.05; FC > 1.2) (Figs. 3 and 6).

Example 3. Characterization of IRAK4 Pathway Genes Using IRAK4 Kinase-Dead Mice

IRAK4 kinase-dead (KD) mice were generated to further characterize the putative IRAK4 pathway
genes identified in Example 2. Genomic DNA for IRAK4 was isolated from a 129/J mouse genomic
library using the 5’ end of the mouse IRAK4 complementary DNA as a probe. Using standard cloning
techniques, the targeting construct was designed to disrupt the ATG start codon and to replace part of
exon 2 of the IRAK4 gene with a PGK-Neo cassette. The targeting plasmid was linearized and
transfected into embryonic stem cells of a 129/0Ola background (E14 clone). Homologously recombined
embryonic stem cell lines were injected into day 3.5 C57BL/6J (B6) blastocysts that were subsequently
transferred to CD1 pseudo-pregnant foster mothers to generate chimeric progeny. Male chimeras were

back-crossed to C57BL/6J females to produce agouti progeny. Germline transmission in F1
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heterozygous offspring was verified by Southern blot analysis, and the F1 heterozygotes were interbred
to obtain homozygous mutant mice.

Bone marrow-derived macrophages (BMDMs) from the IRAK4 KD mice (n = 5) and wild-type
control mice (n = 5) were harvested and stimulated in vitro for four hours with R848, a TLR7 agonist.
Gene expression analyses were performed by Fluidigm for the putative IRAK4 pathway biomarker genes
in unstimulated and stimulated BMDMs from IRAK4 KD and wild-type control mice. The gene expression
analyses showed that the putative IRAK4 pathway biomarker genes displayed impaired induction by
TLR7 in BMDMs from IRAK4 KD mice compared to IRAK4 wild-type mice (Figs. 4 and 6). Similar gene
expression analyses of whole blood from human IRAK4-- patients showed that certain putative IRAK4
pathway biomarker genes also displayed impaired induction by TLR7 (Fig. 6). In particular, 24 genes of
the 44 total putative IRAK pathway biomarker genes were found to display impaired induction by TLR7 in
both human and mouse. These 24 IRAK4 pathway biomarkers are listed in Table 1 and described herein
and highlight the commonality between human and mouse systems.

Additional gene expression analyses demonstrated that IFNB1 displayed a lower induction by
R848 in IRAK4 KD mice compared to IRAK4 wild-type mice (p = 0.02) (Fig. 5). Other IFN-regulated
genes (OAS1A, OAS2, IFIT1, IFNAS5, and MX1) showed the same trend of decreased induction by R848
in IRAK4 KD mice compared to IRAK4 wild-type mice (p < 0.15) (Figs. 7A-7E).

Example 4. Dose-Dependent Downregulation of IRAK4 Pathway Biomarker Genes by IRAK4 Small
Molecule Inhibitors

The 24 IRAK4 pathway biomarker genes were subsequently characterized based on inducibility
by R848 and dose-dependent downregulation by two distinct IRAK4 small molecule inhibitor test
compounds, G03074387 (G-4387) (BMS) and G03081557 (G-1557) (Pfizer), in human whole blood
samples. Whole blood samples from three healthy donors were divided into six arms: (1) unstimulated;
(2) stimulated with R848 at 1.25 uyM (~440 ng/ml); (3) G-4387 at IC50 (268 nM) for 1 hour + R848
stimulation for 3.5 hours; (4) G-4387 at IC70 (553 nM) for 1 hour + R848 stimulation for 3.5 hours; (5) G-
4387 at IC90 (1.75 uM) for 1 hour + R848 stimulation for 3.5 hours; and (6) G-4387 at 5 uM for 1 hour +
R848 stimulation for 3.5 hours. Similar experiments were conducted using whole blood samples from
the same three healthy donors for G-1557, except that the dose of G-1557 in Arms (3)-(6) were as
follows: (3) G-1557 at IC50 (13 nM); (4) G-1557 at IC70 (25 nM); (5) G-1557 at IC90 (70 nM); and (6) G-
1557 at 200 nM. For both experiments, RNA was subsequently extracted and transcript levels of the 24
IRAK4 pathway biomarker genes were measured by qPCR. The results of these experiments are shown
in Figs. 8 and 9. Of the 24 IRAK4 pathway biomarker genes, nine genes (CD38, SOCS3, AQP9,
CDKN1A, GADDA45B, B4GALTS5, IL15RA, TNFAIP3, and SOCS1) were dose-dependently downregulated
by both G-4387 and G-1557 in whole blood (Fig. 9). In addition, an inter-correlated signature in SLE
patient blood was observed for these IRAK4 biomarker genes in both ROSE Phase Il and University of
Michigan SLE Cohorts described above in Example 2 (Figs. 10A-10B). Significant positive correlations
were also observed between IRAK4 pathway biomarker genes and interferon signature metric (ISM) and

anti-dsDNA status, as well as levels of BAFF, anti-RNP antibodies, and anti-Sm antibodies. Significant
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negative correlations were observed between the IRAK4 biomarker genes and levels of complement
component 3 (C3) and complement component 4 (C4) in both SLE datasets.

Together, the data suggest that the coordinated expression of these IRAK4-regulated genes is
reflective of TLR and other upstream stimulation and therefore reflects IRAK pathway activity, thereby
supporting the utility of the identified IRAK4 pathway biomarker genes as pharmacodynamics and
predictive diagnostic biomarkers for patients who are likely to respond to treatment including an IRAK4

pathway inhibitor (e.g., an IRAK4 small molecule inhibitor).

Other Embodiments

Although the foregoing invention has been described in some detail by way of illustration and
example for purposes of clarity of understanding, the descriptions and examples should not be construed
as limiting the scope of the invention. The disclosures of all patent and scientific literature cited herein

are expressly incorporated in their entirety by reference.
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WHAT IS CLAIMED IS:

1. A method of monitoring the response of a patient having an interleukin-1 receptor-associated
kinase 4 (IRAK4)-mediated disorder or condition to treatment comprising an IRAK4 pathway inhibitor, the
method comprising:

(a) determining, in a sample obtained from the patient at a time point following administration of a
first dose of the IRAK4 pathway inhibitor, the expression level of one or more genes set forth in Table 1;
and

(b) comparing the expression level of the one or more genes set forth in Table 1 in the sample
with a reference expression level, thereby monitoring the response of the patient to treatment comprising
the IRAK4 pathway inhibitor.

2. The method of claim 1, wherein the one or more genes set forth in Table 1 comprises one or more
genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS,
IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and BCL2A1.

3. The method of claim 2, wherein the one or more genes set forth in Table 1 comprises one or more
genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS,
IL15RA, TNFAIP3, SOCS1, IL1RN, and PFKFB3.

4. The method of claim 3, wherein the one or more genes set forth in Table 1 comprises one or more
genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS,
IL15RA, TNFAIP3, and SOCS1.

5. The method of claim 4, wherein the one or more genes set forth in Table 1 comprises all nine of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, and SOCS1.

6. The method of claim 5, wherein the one or more genes set forth in Table 1 comprises all 11 of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, SOCS1, IL1RN, and
PFKFB3.

7. The method of claim 6, wherein the one or more genes set forth in Table 1 comprises all 12 of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3,

and BCL2A1.

8. The method of claim 7, wherein the one or more genes set forth in Table 1 are all 24 genes set
forth in Table 1.
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9. The method of any one of claims 1-8, wherein the expression level of the one or more genes set
forth in Table 1 is decreased in the sample obtained from the patient relative to the reference expression

level.

10. The method of claim 9, wherein the expression level of the one or more genes set forth in Table

1 is decreased at least about 0.5-fold relative to the reference expression level.

11. The method of claim 10, wherein the expression level of the one or more genes set forth in Table

1 is decreased at least about 1-fold relative to the reference expression level.

12. The method of claim 11, wherein the expression level of the one or more genes set forth in Table

1 is decreased at least about 2-fold relative to the reference expression level.

13. The method of claim 12, wherein the expression level of the one or more genes set forth in Table

1 is decreased at least about 3-fold relative to the reference expression level.

14. The method of claim 13, wherein the expression level of the one or more genes set forth in Table

1 is decreased at least about 4-fold relative to the reference expression level.

15. The method of claim 14, wherein the expression level of the one or more genes set forth in Table

1 is decreased at least about 5-fold relative to the reference expression level.

16. The method of claim 15, wherein the expression level of the one or more genes set forth in Table
1 is decreased at least about 10-fold relative to the reference expression level.

17. The method of any one of claims 9-16, wherein the decreased expression level of the one or

more genes set forth in Table 1 indicates that the patient is responding to the IRAK4 pathway inhibitor.

18. The method of claim 17, further comprising administering at least a second dose of an IRAK4
pathway inhibitor to a patient whose expression level of the one or more genes set forth in Table 1 is

decreased relative to the reference expression level.

19. A method of treating a patient having an IRAK4-mediated disorder or condition with an IRAK4
pathway inhibitor, the method comprising:
(a) determining, in a sample obtained from the patient at a time point following administration of a
first dose of the IRAK4 pathway inhibitor, the expression level of one or more genes set forth in Table 1;
(b) comparing the expression level of the one or more genes set forth in Table 1 in the sample

with a reference expression level; and
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(c) administering at least a second dose of the IRAK4 pathway inhibitor to the patient based on a
decreased expression level of the one or more genes set forth in Table 1 relative to the reference

expression level.

20. The method of claim 19, wherein the one or more genes set forth in Table 1 comprises one or
more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and BCL2A1.

21. The method of claim 20, wherein the one or more genes set forth in Table 1 comprises one or
more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, and PFKFB3.

22. The method of claim 21, wherein the one or more genes set forth in Table 1 comprises one or
more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS5, IL15RA, TNFAIP3, and SOCSH1.

23. The method of claim 22, wherein the one or more genes set forth in Table 1 comprises all nine of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, and SOCS1.

24. The method of claim 23, wherein the one or more genes set forth in Table 1 comprises all 11 of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, and
PFKFB3.

25. The method of claim 24, wherein the one or more genes set forth in Table 1 comprises all 12 of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFBS3,

and BCL2A1.

26. The method of claim 25, wherein the one or more genes set forth in Table 1 are all 24 genes set
forth in Table 1.

27. The method of any one of claims 19-26, wherein the expression level of the one or more genes
set forth in Table 1 is decreased at least about 0.5-fold relative to the reference expression level.

28. The method of claim 27, wherein the expression level of the one or more genes set forth in Table

1 is decreased at least about 1-fold relative to the reference expression level.

29. The method of claim 28, wherein the expression level of the one or more genes set forth in Table

1 is decreased at least about 2-fold relative to the reference expression level.
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30. The method of claim 29, wherein the expression level of the one or more genes set forth in Table

1 is decreased at least about 3-fold relative to the reference expression level.

31. The method of claim 30, wherein the expression level of the one or more genes set forth in Table

1 is decreased at least about 4-fold relative to the reference expression level.

32. The method of claim 31, wherein the expression level of the one or more genes set forth in Table

1 is decreased at least about 5-fold relative to the reference expression level.

33. The method of claim 32, wherein the expression level of the one or more genes set forth in Table

1 is decreased at least about 10-fold relative to the reference expression level.

34. The method of any one of claims 1-33, wherein the reference expression level is:

(i) the expression level of the one or more genes set forth in Table 1 in a sample from the patient
obtained prior to administration of the first dose of the IRAK4 pathway inhibitor;

(ii) the expression level of the one or more genes set forth in Table 1 in a reference population;

(i) a pre-assigned expression level for the one or more genes set forth in Table 1;

(iv) the expression level of the one or more genes set forth in Table 1 in a sample obtained from
the patient at a previous time point, wherein the previous time point is following administration of the first
dose of the IRAK4 pathway inhibitor; or

(v) the expression level of the one or more genes set forth in Table 1 in a sample obtained from

the patient at a subsequent time point.

35. A method of identifying a patient having an IRAK4-mediated disorder or condition who may
benefit from treatment comprising an IRAK4 pathway inhibitor, the method comprising determining an
expression level of one or more genes set forth in Table 1 in a sample obtained from the patient, wherein
an increased expression level of the one or more genes set forth in Table 1 in the sample as compared to
a reference expression level identifies the patient as one who may benefit from treatment comprising an
IRAK4 pathway inhibitor.

36. A method of selecting a therapy for a patient having an IRAK4-mediated disorder or condition,
the method comprising determining an expression level of one or more genes set forth in Table 1 in a
sample obtained from the patient, wherein an increased expression level of the one or more genes set
forth in Table 1 in the sample as compared to a reference expression level identifies the patient as one

who may benefit from treatment comprising an IRAK4 pathway inhibitor.
37. The method of claim 35 or 36, wherein the one or more genes set forth in Table 1 comprises one

or more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and BCL2A1.
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38. The method of claim 37, wherein the one or more genes set forth in Table 1 comprises one or
more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, and PFKFB3.

39. The method of claim 38, wherein the one or more genes set forth in Table 1 comprises one or
more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS5, IL15RA, TNFAIP3, and SOCSH1.

40. The method of claim 39, wherein the one or more genes set forth in Table 1 comprises all nine of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, and SOCS1.

41. The method of claim 40, wherein the one or more genes set forth in Table 1 comprises all 11 of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, SOCS1, IL1RN, and
PFKFB3.

42. The method of claim 41, wherein the one or more genes set forth in Table 1 comprises all 12 of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3,
and BCL2A1.

43. The method of claim 42, wherein the one or more genes set forth in Table 1 are all 24 genes set
forth in Table 1.

44. The method of any one of claims 35-43, wherein the expression level of the one or more genes
set forth in Table 1 is increased in the sample obtained from the patient relative to the reference

expression level.

45. The method of claim 44, wherein the expression level of the one or more genes set forth in Table

1 is increased at least about 0.5-fold relative to the reference expression level.

46. The method of claim 45, wherein the expression level of the one or more genes set forth in Table

1 is increased at least about 1-fold relative to the reference expression level.

47. The method of claim 46, wherein the expression level of the one or more genes set forth in Table

1 is increased at least about 2-fold relative to the reference expression level.

48. The method of claim 47, wherein the expression level of the one or more genes set forth in Table

1 is increased at least about 3-fold relative to the reference expression level.

49. The method of claim 48, wherein the expression level of the one or more genes set forth in Table
1 is increased at least about 4-fold relative to the reference expression level.
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50. The method of claim 49, wherein the expression level of the one or more genes set forth in Table

1 is increased at least about 5-fold relative to the reference expression level.

51. The method of claim 50, wherein the expression level of the one or more genes set forth in Table

1 is increased at least about 10-fold relative to the reference expression level.

52. The method of any one of claims 35-51, wherein the patient has an increased expression level of
the one or more genes set forth in Table 1 relative to the reference expression level and the method

further comprises administering to the patient an IRAK4 pathway inhibitor.

53. A method of treating a patient having an IRAK4-mediated disorder or condition, the method
comprising administering to the patient an IRAK4 pathway inhibitor, wherein prior to treatment the
expression level of one or more genes set forth in Table 1 in a sample obtained from the patient has been

determined to be increased relative to a reference expression level.

54. The method of claim 53, wherein the one or more genes set forth in Table 1 comprises one or
more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and BCL2A1.

55. The method of claim 54, wherein the one or more genes set forth in Table 1 comprises one or
more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, and PFKFB3.

56. The method of claim 55, wherein the one or more genes set forth in Table 1 comprises one or
more genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B,
B4GALTS5, IL15RA, TNFAIP3, and SOCSH1.

57. The method of claim 56, wherein the one or more genes set forth in Table 1 comprises all nine of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, and SOCS1.

58. The method of claim 57, wherein the one or more genes set forth in Table 1 comprises all 11 of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, SOCS1, IL1RN, and
PFKFB3.

59. The method of claim 58, wherein the one or more genes set forth in Table 1 comprises all 12 of

CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3,
and BCL2A1.
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60. The method of claim 59, wherein the one or more genes set forth in Table 1 are all 24 genes set
forth in Table 1.

61. The method of any one of claims 53-60, wherein the expression level of the one or more genes
set forth in Table 1 have been determined to be increased at least about 0.5-fold relative to the reference

expression level.

62. The method of claim 61, wherein the expression level of the one or more genes set forth in Table
1 have been determined to be increased at least about 1-fold relative to the reference expression level.

63. The method of claim 62, wherein the expression level of the one or more genes set forth in Table

1 have been determined to be increased at least about 2-fold relative to the reference expression level.

64. The method of claim 63, wherein the expression level of the one or more genes set forth in Table

1 have been determined to be increased at least about 3-fold relative to the reference expression level.

65. The method of claim 64, wherein the expression level of the one or more genes set forth in Table

1 have been determined to be increased at least about 4-fold relative to the reference expression level.

66. The method of claim 65, wherein the expression level of the one or more genes set forth in Table

1 have been determined to be increased at least about 5-fold relative to the reference expression level.

67. The method of claim 66, wherein the expression level of the one or more genes set forth in Table
1 have been determined to be increased at least about 10-fold relative to the reference expression level.

68. The method of any one of claims 35-67, wherein the reference expression level is:
(i) the expression level of the one or more genes set forth in Table 1 in a reference population; or

(ii) a pre-assigned expression level for the one or more genes set forth in Table 1.
69. The method of claim 34 or 68, wherein the expression level of the one or more genes set forth in
Table 1 in a reference population is a median expression level of the one or more genes set forth in Table

1 in a reference population.

70. The method of any one of claims 1-69, wherein the sample obtained from the patient is a tissue

sample, a whole blood sample, a plasma sample, or a serum sample.

71. The method of any one of claims 1-70, wherein the expression level is an mMRNA expression

level.
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72. The method of claim 71, wherein the mRNA expression level is determined by RNA-Seq, qPCR,
microarray analysis, gene expression profiling, serial analysis of gene expression, or whole genome
sequencing.

73. The method of claim 72, wherein the mRNA expression level is determined by qPCR.

74. The method of any one of claims 1-70, wherein the expression level is a protein expression level.

75. The method of any one of claims 1-74, wherein the IRAK4-mediated disorder or condition is
selected from the group consisting of an immune disorder, an inflammatory disorder, a fibrotic disorder,
an eosinophilic disorder, an infection, pain, a central nervous system disorder, an acute kidney injury, a
chronic kidney disease, endometriosis, non-alcoholic fatty liver disease, a metabolic syndrome, and

obesity.

76. The method of claim 75, wherein the immune disorder is lupus, asthma, atopic dermatitis,

rheumatoid arthritis, inflammatory bowel disease (IBD), Crohn’s disease, or ulcerative colitis.

77. The method of claim 75, wherein the inflammatory disorder is lupus, asthma, atopic dermatitis,

rheumatoid arthritis, inflammatory bowel disease (IBD), Crohn’s disease, or ulcerative colitis.

78. The method of claim 76 or 77, wherein the lupus is systemic lupus erythematosus (SLE).

79. The method of claim 76 or 77, wherein the lupus is lupus nephritis.

80. The method of any one of claims 1-79, wherein the IRAK4 pathway inhibitor is an IRAK4
inhibitor, an IRAK1 inhibitor, a toll-like receptor (TLR) inhibitor, an interleukin-1 receptor (IL-1R) inhibitor,
an interleukin-33 receptor (IL-33R) inhibitor, or a myeloid differentiation primary response gene 88
{MyD88) inhibitor.

81. The method of claim 80, wherein the IRAK4 pathway inhibitor is an IRAK4 inhibitor.

82. The method of claim 80, wherein the IRAK4 pathway inhibitor is a TLR inhibitor.

83. The method of claim 82, wherein the TLR inhibitor is a TLR7 inhibitor, a TLR8 inhibitor, a TLR9
inhibitor, a TLR1 inhibitor, a TLR2 inhibitor, a TLR4 inhibitor, a TLRS5 inhibitor, a TLR6 inhibitor, or a

TLR10 inhibitor.

84. The method of claim 83, wherein the TLR inhibitor is a TLR7 inhibitor, a TLR8 inhibitor, or both a
TLR7 and TLRS inhibitor.
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85. The method of claim 83, wherein the TLR inhibitor is a TLR9 inhibitor.

86. The method of any one of claims 80-85, wherein the IRAK4 pathway inhibitor is a small molecule
inhibitor.

87. The method of any one of claims 18-34 and 52-86, further comprising administering to the patient

an additional therapeutic agent.

88. The method of claim 87, wherein the additional therapeutic agent is a corticosteroid, a
nonsteroidal anti-inflammatory drug (NSAID), chloroquine, hydroxychloroquine (PLAQUENIL®),
cyclosporine, azathioprine, methotrexate, mycophenolate mofetil (CELLCEPT®), or cyclophosphamide
(CYTOXAN®).

89. The method of claim 87 or 88, wherein the IRAK4 pathway inhibitor and the additional

therapeutic agent are co-administered.

90. The method of claim 87 or 88, wherein the IRAK4 pathway inhibitor and the additional

therapeutic agent are sequentially administered.

91. A kit for identifying a patient having an IRAK4-mediated disorder or condition who may benefit
from treatment comprising an IRAK4 pathway inhibitor, the kit comprising:
(a) polypeptides or polynucleotides capable of determining the expression level of one or more
genes set forth in Table 1; and
(b) instructions for using the polypeptides or polynucleotides to identify a patient having an
IRAK4-mediated disorder or condition who may benefit from treatment comprising the IRAK4 pathway
inhibitor.

92. The kit of claim 91, wherein the one or more genes set forth in Table 1 comprises one or more
genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS,
IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and BCL2A1.

93. The kit of claim 92, wherein the one or more genes set forth in Table 1 comprises one or more
genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS,
IL15RA, TNFAIP3, SOCS1, IL1RN, and PFKFB3.

94. The kit of claim 93, wherein the one or more genes set forth in Table 1 comprises one or more

genes selected from the group consisting of CD38, SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS,
IL15RA, TNFAIP3, and SOCS1.

67



WO 2018/232288 PCT/US2018/037826

95. The kit of claim 94, wherein the one or more genes set forth in Table 1 comprises all nine of
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, IL15RA, TNFAIP3, and SOCS1.

96. The kit of claim 95, wherein the one or more genes set forth in Table 1 comprises all 11 of CD38,
SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, and PFKFB3.

97. The kit of claim 96, wherein the one or more genes set forth in Table 1 comprises all 12 of CD38,
SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS5, IL15RA, TNFAIP3, SOCS1, IL1RN, PFKFB3, and

BCL2A1.

98. The kit of claim 97, wherein the one or more genes set forth in Table 1 are all 24 genes set forth
in Table 1.

68



PCT/US2018/037826

WO 2018/232288

& Juened --280AN
: wened -~PMyH] . 884
" j0nu02 Aujesy UONB|INWIS ON

Vi Ol

113



WO 2018/232288 PCT/US2018/037826
] ] ] ] ] ] ]
# |«
S,
%,
e 0] “QO"
A
<t &,
& % ®+ /(/9 @O{@
)
“QO"
A
-3
9 (5] o 'L’A,
%, v
O
°r
# Y
C V7
O O%
"('B' (*4
o =
> o &,
g oK | %,
@ %
[o) >,
: b |, %
% &
%, 4
T T T T T T T of;,
o 0 o 10 o 0 o %
I - - o o =) - (4
al0og alnjeubig
~
LL

2113



WO 2018/232288

PCT/US2018/037826

R

yorsrsrsiinsassss

A

R
\\\\\\\\

N
RS

EERRRER

.

u

B

-

33
SRR
TS

MYD88-/- patient #

healthy control
IRAK4-/- patient

No stimulation

R848

IFNW1 -
IFNA7

IFNAB
IFNA1

IFNA13
IFNA10

N

FIG. 2

3/13



PCT/US2018/037826

WO 2018/232288

ERN) JH

3 3
wrrredpypnnnrne. i igpiiine
P
yrrrrreerirKogrrrerricres.
/ wooy
7 -l Y
S S 3
PRIOPIR- SOV

O o
5
(2

crocehbporecen,

Lo
7

P T

50-99¢lg ¢=lend 19°z=0d INSWVS

#1

TR {2

sisougelq

RN JH

rorolprgerisse.

X
IIIIINNY 2 R rRers
“ o

%

rrerrelrileres

— .

%

perersdesd ey

60-21222°Z =lend ¢¢'2=04 3¥031D

2

T

3
3
3
3
H
3
3

PORPRRRE S

01-21160°9 =lead 6z'2=04 N¥ LI

o

+l

—
£

g

5

s

v

=y

9Juepunge 1diiosued)

(6T =Ayyeay ‘coT=u 31S

/7€ SON basyNY)
35S0y

(0Z =DH ‘T9=U 1S
‘YETYJS Aesieoudlp)
uesiyain

¢ Ol

4/13



PCT/US2018/037826

WO 2018/232288

MBUHERT PUS G0 WatAEas P 9o
D18 1 : gyad - P Syt + LA ; SYHEY - 1A ) S8k 1M s Brgk Ui ; BB £1M ; YL 1M -
H \\\§\§ ““WMW\M m e
e o = i3
20T
TG
B0
» o
= . mm s 2
o : :

- E0°G

800

O
g
R

5/13

SHIXD

(1Dp-y ) uoissaidxa auan




PCT/US2018/037826

WO 2018/232288

JuBlLBal PUB 20IH
BYeH +0M .  BP8H -OM Br8H +1M 8784 -LM

PR SRSR Y SR O SYYORT SNSRI SIS SN SNSRIV SN S TSI SY STV I

Y\\\@\\&
H H
H H
H H
H H

gy
fooeelpors,
H H
; i

Ly cessssgesngdy
; 7
i [
i [
i [
i [

~2000°0
-~ £0000

Y0000

Lquy

(10p-yZ) uoissaidxe ausn

G Ol

6/13



WO 2018/232288

-y

mpaie

E

FIG. 6

o induction by RB48 in
Human IRAKS WE
Fold Change {log2)
difference in HL vs,

L4

o
o0

T3

)

PCT/US2018/037826

RN

Tad
il

~
s
P

e

oy
RArA

!
e

bl

N
o8}

s
Rotet

B

™

R
&0
WS
o

g ;} 3

o

-
N
~
.

s

™
N

N

Y
(SN
o

o

N
=

ML

£
H
.

.

o

o

i

0.60

0.0000
(.0003

(.0
.

20

{

o

001

P
8]

3.0388
0.0007

0%
217

v
fc

4
/
.

.

.
Lo

0.60

0.000%
0.000%

(.0
.

]

o

034

P
8]

v

0.000

312
03.0006

00246
0.60

Wit

0.0080

iRAKS-det,

1

21
4,00

-6,

5.

58

-3

i
o
§

-2.79

-2.6
-2.53

3

~2.4
-2.31

i

P
e

™

1

-2

o0

i

%3]

i

T
[

i
H

£

feee

[Ea

I

3]
[

Q‘f;

Genes

CXCL10

CCL8

ILIRN
GPR84
C150rf48

SOCS3
DRAM1

CXCL11
GADD45B
TNFAIP6

BCL2A1
SOCS1
TNFAIP3
CSRNP1

PLSCR1

CLEC4E

PFKFB3
CDKN1A
BAGALTS

CD38
SAMSN1

ACSL1
ILI5RA
AQP9

7/13




PCT/US2018/037826

WO 2018/232288

RAe sy pUE gy

13kt

EG

CHEDGD

i

b2
e
hg

PSR, DUS GO
aboy oM [y Ry I SEM 1A

(31Dp-v) Uoissaidxa auan

VB4 - 184

o100

R0 F

(31Dp-v) Uoissaidxa auan

8/13



PCT/US2018/037826

WO 2018/232288

B DUE DO
B +OM . BYEMW-OM . BYBH LM BEBH -1PA

g A.\ {3&»2
weetgreee :
““““““ . i BD00'e
uuu@u o i
)
o
et 7
<<
2} E2 ]
s
5 20D D

(1Dp-v ) uoIssaidxa aua9

PR DU S0

ergy+aM SFaY -3 S F 1

ZL8k -1

s
;

LU

(1Dp-v ) uoIssaidxa aua9

9/13



PCT/US2018/037826

PUCALIE G} T G

gyt frgiegey! . BYBH LM

................................................................................................................................

g
Geeoggpect

o LY
orrdfyocs .n“_.\\.ﬁ“ “.\\\

o LD

£50y
(31Dp-v2) uoissaidxa sauan

WO 2018/232288

4/ 9Old

10/13



PCT/US2018/037826

WO 2018/232288

8asumop dap-asoq L

IINS 9A1309dsa4 AQTSIOUOP ¢ |8 ul uonen

S

7,

s

A 9
A INL
A €dIVANL
S Yy A €520S
A €g4)4d
A NYTTI
A VST
S S A d4S¥aavo
ST Yy A VINMAD
\\ 7 \\ \\ Yy /7 \\ v i \\ / \\ / \\>\ / \\ Y \\ \\ / \wm\,&u\\ / \\
z A TvZ104
A A G11vVOPe
A SN LSS S S R S
SIOUOpP € JO INO 7 1Se3| 1e Ul Iy VY] SIOUOP € JO INO 7 1SeI| ik ul SEVED)

LSST

o Ag uolejndasumop dap-asoq

/8€t-9 Ag uonlejndsiumop dap-asoq

8 Ol

11/13



PCT/US2018/037826

WO 2018/232288

73,
A

£ 05- 6z- 97l
Z'95- 58 NI
T'L5- LTy €dIVANL
5'19- €EY- €505
8'15- 9'(T- vHSTI
G 'BE- 8'5T- a5¥aavo
615" 7 0¢- VINYMAD
1'8¢C- €ET- 8€QD
T'LS- 691 1SJ0S
€'GE- L9C- c1vOre
8LS S0°0 T 6d0V
|043U03 "SA a5eaJIp % | anjea-d | |0Ju0I *sAasealdap % | Buap
(WU s2) 0421 LSST-D (U €T) 0901 LSST-D
Es L 6¢: g1l
186 5 G ey INL
10T S0 6L £dIVANL
9t 0 171 £S20S
s 80 s VdaTl
<8I~ £0 871 4sadvo
1'8- 90 <L VINIAD
SVE- 10 69T 8€dD
9- 90 S /- TSO0S
10 0t G0 6 G11vO¥d
90 101 T 0 6d0V
anjea-d | |0JIU0D 'SA 9SE2JI9P %, | anjea-d | |0JIUOD "SA BseBJIBp %, auso
(W £55) 0401 L8EP-D (v 892) 05D1 £L8EP-D 6 Ol

12/13



PCT/US2018/037826

13/13

1U=13j207) UOHR|a110D)

WO 2018/232288

_ . v8%=x 2 53 .5 .- 2w

5833258850832 2838850825822¢

b e I VYR Y BN Vo T VY B v - B OV} I 00 P = WL W W O W =

| | i | | | ] L1 | ] ] | ] ] ;
VHS L \\\\\\ — YLINMOD
8edD — 8edD
1S2O08S YHG L
£9H14d L1SO0S
YiINMAD asFaavo
S1IvHPd NYLT
V104 £S208
640V £9-Hidd
NYL 640V
€505 $1TvOrg
4svAQyD £dIVANL
€dIVANL |- \ Y104

| ] ] ] ] ] 1 i ] | | }
(SDINgd) 10Y0d 375 uedIydIA (gM) soidwees ety [eatulpd |yd 3SOY

dol old V0ol Old



International application No.
INTERNATIONAL SEARCH REPORT PCT/US2018/037826
Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:' Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. IXI Claims Nos.: 1'98(partia]]Y)

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. I:' Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:' No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2018/037826

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61K31/5377 GOIN33/564
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61K GOIN

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, BIOSIS, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A N.E. Genung ET AL: "Small Molecule 1-98
Inhibition of Interleukin-1
Receptor-Associated Kinase 4 (IRAK4)"
In: "PROGRESS IN MEDICINAL CHEMISTRY.",
1 January 2017 (2017-01-01), ELSEVIER,
AMSTERDAM., NL, XP055503740,

ISSN: 0079-6468

vol. 56, pages 117-163, DOI:
10.1016/bs.pmch.2016.11.004,

paragraphs [1.3.1], [0002]

A WO 20167011390 Al (BIOGEN MA INC [US]) 1-98
21 January 2016 (2016-01-21)
claim 31

page 1, lines 5-6

Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y* document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
3 September 2018 01/10/2018
Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040
éx%mq&smsme Herrmann, Klaus

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 3



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2018/037826

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A HYNES ET AL: "Advances in the Discovery
of Small-Molecule IRAK4 Inhibitors",
ANNUAL REPORTS IN MEDICINAL CHEMISTRY,,
vol. 49, 1 January 2014 (2014-01-01),
pages 117-133, XP009194732,

DOI: 10.1016/B978-0-12-800167-7.00009-2
paragraphs [02.3], [02.5]

A DIVYA CHAUDHARY ET AL: "Recent Advances
in the Discovery of Small Molecule
Inhibitors of Interleukin-1
Receptor-Associated Kinase 4 (IRAK4) as a
Therapeutic Target for Inflammation and
Oncology Disorders",

JOURNAL OF MEDICINAL CHEMISTRY,

vol. 58, no. 1,

8 January 2015 (2015-01-08), pages 96-110,
XP055225289,

ISSN: 0022-2623, DOI: 10.1021/jm5016044
the whole document

A CHRISTOPHER G. HORTON ET AL: "Targeting
Tol1-Like Receptors for Treatment of SLE",
MEDIATORS OF INFLAMMATION.,

vol. 2010, 1 January 2010 (2010-01-01),
pages 1-9, XP055503916,

GB

ISSN: 0962-9351, DOI: 10.1155/2010/498980
abstract

figure 1

A EMILY C BAECHLER ET AL:
"Interferon-inducible gene expression
signature in peripheral blood cells of
patients with severe lupus",

PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES, NATIONAL ACADEMY OF SCIENCES,
us,

vol. 100, no. 5, 4 March 2003 (2003-03-04)
, pages 2610-2615, XP002622505,

ISSN: 0027-8424, DOI:
10.1073/PNAS.0337679100

figure 2

A ROZZO STEPHEN J ET AL: "Evidence for an
interferon-inducible gene, 1fi202, in the
susceptibility to systemic Tupus",
IMMUNITY, CELL PRESS, US,

vol. 15, no. 3,

1 September 2001 (2001-09-01), pages
435-443, XP002292181,

ISSN: 1074-7613, DOI:
10.1016/5S1074-7613(01)00196-0

abstract

1-98

1-98

1-98

1-98

1-98

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 3




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2018/037826

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

FRANCK J. BARRAT ET AL: "Treatment of
lupus-prone mice with a dual inhibitor of
TLR7 and TLR9 leads to reduction of
autoantibody production and amelioration
of disease symptoms",

EUROPEAN JOURNAL OF IMMUNOLOGY,

vol. 37, no. 12,

1 December 2007 (2007-12-01), pages
3582-3586, XP055108262,

ISSN: 0014-2980, DOI:
10.1002/eji.200737815

page 3582, right-hand column, lines 3-4
page 3584, right-hand column, last
paragraph - page 3585, left-hand column,
paragraph 1

1-98

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 3 of 3




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2018/037826
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2016011390 Al 21-01-2016 AR 101229 Al 30-11-2016
TW 201613872 A 16-04-2016
US 2017204093 Al 20-07-2017
WO 2016011390 Al 21-01-2016

Form PCT/ISA/210 (patent family annex) (April 2005)




International Application No. PCT/ US2018/ 037826
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Continuation of Box II.2

Claims Nos.: 1-98(partially)

1 Present application contains such a high number of independent claims
(6 out of 98) that the application as a whole Tacks conciseness (Rule
6.1(a) PCT). The plurality of independent claims, and additionally, the
numerous alternatives contained within each independent claim makes it
difficult, if not impossible, to determine the matter for which
protection is sought. The application fails to comply with the
requirements of Art. 6 PCT (conciseness) to such an extent that a
meaningful search could not be carried out (Art. 17(2)(a)(ii) PCT).

2
Claims 1-98 fail to comply with the requirements of Art. 6 PCT (clarity)
to such an extent that a meaningful search could not be carried out (Art.
17(2)(a)(ii) PCT).

2.1 The expression "interleukin-1 receptor-associated
kinase 4 (IRAK4)-mediated disorder or condition" (e.g. claim 1) is
unclear. Especially in view of original claim 75 said expression
encompasses, for instance, any disease somehow
mediated/connected/associated with inflammation, heart disease, obesity
etc. For instance, an obese patient may well be depressed. Thus, in view
of the broad expression used, e.g. depression is to be regarded as an
"IRAK4-mediated disorder or condition". This one example alone makes
clear that the skilled person does not know which diseases fall under
said unclear expression.

2.2 The expression "IRAK4 pathway inhibitor" is
unclear. In Fig. 1 of Chaudhary et al., 12/2014, for instance, discloses
the IL1/TLR family ligand receptor signal transduction through IRAK4 and
the myddosome complex. Do all the molecules shown in Fig. 1 of Chaudhary
et al., 12/2014 belong to the so-called IRAK4 pathway or do more or less
molecules play a role in such pathway?

3 Independent claims 1, 19, 35,

53 and 91 cover any disease falling under the expression "interleukin-1
receptor-associated kinase 4 (IRAK4)-mediated disorder or condition".
Furthermore, said claims cover any "IRAK4 pathway inhibitor".

However,
the application provides support (Art. 6 PCT) and disclosure (Art. 5 PCT)
for only a limited number of such inhibitors for use in the treatment of
a limited number of diseases.

The examples only show a vague connection
t? systemic lupus erythematosus (SLE) (44 out of 285 genes in Example
2).

Furthermore, the only inhibitors that have been shown to have some
effect on gene expression are two small molecule inhibitors of IRAK4 (9
out of 24 genes in Example 4).

4 In view of the above, a meaningful
search over the whole of the scope claimed is impossible. Consequently,
the search has been Timited to methods and products comprising the
following technical features (cf. Art. 17(2)(a)(ii) PCT):

- inhibitor of
IRAK4

- one or more of the genes CD38, SOCS3, AQP9, CDKN1A, GADD45B,
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B4GALT5, IL15RA, TNFAIP3 and SOCS1.
- disease = systemic Tupus
erythematosus (SLE)

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guidelines C-1V, 7.2),
should the problems which led to the Article 17(2) declaration be
overcome.




(19) e AR X FEE RN ZIRE

4D (12) £B3E FIFR A

(10)ERIF /NS CN 110740733 A
(43)ERIEAFH 2020. 01. 31

(21)ERIFS 201880039467.3 (74) EFRIBANA b5 77 & R IT 5 55 By
(22)ERiEH 2018.06.15 11247
) RIBA FiF  #HEE
(30) et I
62/521,299 2017.06.16 US (51)Int.CI.
A61K 31,/5377(2006.01)
(85)PCTEIFR AR 1A NEI I B2 H GOIN 33/564(2006.01)

2019.12.13

(86)PCTEFRERIBHY ERIEH R
PCT/US2018/037826 2018.06.15

(87)PCTEIFRERIBHY A Hi iR
W02018/232288 EN 2018.12.20

(TOHERIBA ZRE « FIRAWRA A
;b i e
(T2)RBAN J < WR5EJE A« F « SEH T
Ve ZRRE Ae A« LA BORIBER 6T B 1351
ARSI I 1551

(54) %R &R

TRAKAAN T 32 KB R E (1 12 W FE T 732
(57)HE

KRR T HFRTEAANNE-124
FHOG B4 (TRAKA) A 5 1952 R0 SO IE , T B 28 32
B (B0 R BEARIE (SLE) ) 548 M 32 2 (451
L By ) )RR (2 W M R T M T i R S
Vo A BB AL T 1 I AR AT TRAKA A 5 (1) 5 FR B
TR F) BB o 4 TRAKATE B 40181 7 ) YA 97 1) Jse
N2 WT 792 4 T MCELFHE TRAKA I i 00 i) 77
(I35 9T 52 25 1) FB A TRAKAA 5 F 9 26 B i 1)
T B ST — AN B2 N TIRAKAAE Db &
(B, R B — A AR I RIE
K A TRAKAA ™ 5 1) 9 BB B A 1 B I 9
JPIERI T BT AL T AR IR IT 1A &9

~ (Bt HE) .

CN 110740733



CN 110740733 A W F ZE Kk B /6 ¥

Lo— M s B A B 2= - 12RO BEE 4 (TRAKA) /-5 1Y %6 B8 B0 0 1 B8 8 e &
TRAKAIE B A6 T 2 R N 732 BT ik 7 v 4

(a) 7E Tt F 28 — 77 B TRAKA 388 2% 0 1) 771 fi AT IS T) 5 A 26 38 3R A5 B A s v, D 3R 1 &)
H T — AN AN SRR A 7K 5

(b) ELAFE S R LR B ) — AN B2 AN R IR ) 3Rk 7K P 5 225 3R I8 7K1, AT e i 26
0B TRAK A B A1 770 0 V6 97 B SN

2 ARBER AN E R LT R ) 7, Hp RIS — a2 MR E & HCD3S,
S0CS3AQP9.CDKN1A.GADD45BB4GALT5. IL15RA\ TNFATP3.S0CS1 . IL1RNPFKFB3 FIBCL2A1H
[y — a2 AR

SRR AN E R 2B IR 7, Hp RIS — a2 MR A & & HCD38.
S0CS3.AQP9.CDKN1A.GADD45B.B4GALT5 . IL15RA. TNFATP3.S0CS1 . IL1RNAIPFKFB3 i ff — A
B2 .

A ARIERRN ZER3FTIR B 73, Hrp R 1R B H B — A8k 2 A HE R AL ik 35 CD38.
S0CS3.AQP9.CDKN1A.GADD45B.BAGALT5 IL15RA TNFATP3FISOCS1H [ — ANl &2 AN HE A

5. RIEAR ZRAPT R B T, o R 1 B ) — A B2 AN FE R 49 5 CD38 . S0CS3
AQP9.CDKN1A.GADD45B.B4GALT5 . IL15RA TNFAIP3FISOCS L H ¥ FiF 5 941 .

6. MR AR ZE KRB PR 19 77, o R 1 B i — A a2 AN B R 49 5 CD38 . S0CS 3
AQP9.CDKN1A.GADD45B.B4GALT5 . IL15RA . TNFATP3.SOCS1 . IL1RNAFIPFKFB3H i Fr g 114 o

T AREARE RO PR B T v, o R 1 B ) — A el 2 AN FE R A9 5 CD38 . S0CS3
AQP9.CDKN1A.GADD45B.BAGALT5. IL15RA. TNFATP3.SO0CS1 . IL1RN,PFKFB3FIBCL2A1H [ i &
124,

8 MR RN ZL R TR I 51, Hodp , R I I — AN E N &R IR P BT A
QAN

9. R AR B SR 1 -8 AT — T Fr i (1) 7 2%, o, A0 T 225 R IA KT, BB 3R15 11
FE b H R T 2 ) — A Bl 2 AN JE R 1) Rk KPR AIG

10 AR PERRNZE R 9P (1) 77 7%, Fod R 1 B H 0 — N B0 2 S R TR ) 30 /KPR T
SHRIB KRR 20,565

11 ARFEAURE R LOFTR I 51, Hod R 1 41 i — AN B AN SR R [ R IE K AR X T
ZHRIBIKREALE D L)1

12 AREBCFZ R LA IR B 73, Horp R LR 31 H 1) — AN B2 AN R DR 1 R I8 7K T A T
ZHRIBIKREAL R D 2215

13 AREBRE R L2 iR B 73, Horp R LR 31 H 1) — AN B 2 AN R DR 1 R I8 7K T A T
ZHRIB KL D 21315

14 ARFEAURE R 13 FTR I 515, Hodr R 1 41 i — AN B AN SR R [ R IE K AR T
ZHRIB KA D 2415

15 AR BRI R LA IR B 735 , Horp R TR 31 H 1) — AN B 2 AN R DR 1 R I8 7K T A T
S RIB KA D 21515

16 AR BRI Z R IS PrIR B 71 , Horp R LR 31 H 1) — AN B 2 AN R DR 1 R I8 7K T A T
SHRIB KRR D 21015 .



CN 110740733 A W F ZE Kk B 2/6 i

17 AR AR EE R 9-16 AT — LA IR (1) 77325, Ferp R 1 B 1) — AN B2 AN B R 1 3Rk
KRR A 22 B B3R EB 6o TRAKASE % 400141 751) s v

18 AR AR R 1T FTIR I 51, Hoadt— D AFE M R 1 F1 H 1) — AN B2 AN R R 1 3Rk
IKF RN T 52 K KT R AR I B5 3 it FH 22 /0 58 — 771 2 1 TRAK 438 % 4170 i 7).«

19. —Fh F TRAK A B 30 41577036 J7 HB AT TRAKAA 5 10 72 BB B0 9 1) 26 1K) O 2k, ik
ALFE

(a) 75 Ji FH 5F — 771 8 TRAKAE B 01 1) 771) J5 1 B 1) i DA SR A3 O R b, D e 3R 1 271
H ) — AN B N R [ R IE K

(b) LEERE S R R U A I — AN B2 AN R RIE KT 525 KL KF il

(c) FEFRIFFNH I — AL Z AT R R IEK T AN T 55 RIE KPR, 7 835
Jite FH 22 /0 285 551 B P TRAK 4388 B 41711 551)

20 AR IERHNE R 19FTR I 7k, Hdp R 1 B H 1 — e 2 A F R 4% 5 CD38.
S0CS3.AQP9.CDKN1AGADD45B BAGALT5 . IL15RA. TNFATP3.S0CS1 . IL1RN.PFKFB3FIBCL2A1 1
[ — B AN

21 AR Z R 20 iR 1) 7735, Horh R 1 B H 59— B2 AN B PR AL 5 ik 5 CD38.
S0CS3.AQP9.CDKN1A.GADD45BBAGALT5 IL15RA. TNFATP3,S0CS1 . IL1RNFIPFKFB3H [ — A
B ANER .

22 ARHE BRI EE R 21T 1) 07 v, AR R 1P B ) — A a2 A EH AL ik 5 CD38.
S0CS3.AQP9.CDKN1A.GADD45B.B4GALT5 IL15RA TNFATP3FISOCS 1 Ht ) — A Bk 2 AN FE A

23 MRIEARNEE R 22 Fr iR 1 77 7%, Horp R 1R 21 | — N Bl 2 AN A9  CD38 . S0CS 3
AQP9.CDKN1A.GADD45B.BAGALT5. IL15RA TNFATP3FISOCS1 ¥ B B 94 o

24 FRIEARNEL R 23 BT iR 1 77 7%, Horp R 1R 2 | — N Bl 2 AN R % CD38 . S0CS 3
AQP9.CDKN1A.GADD45B.BAGALT5 IL15RA. TNFATP3.S0CS1 « IL1IRNAIPFKEB3H [ BT A5 114

25 MRIEAURNZL R 24 Fr iR 1 77 7%, Horp R 1R 2 | — S Bl 2 AN A9, 5 CD38 . S0CS 3
AQP9.CDKN1AGADD45BBAGALT5 . IL15RA. TNFATP3.S0CS1 IL1RN.PFKFB3FIBCL2A1 H1 ¥ Fr &
124,

26 AR Y BRI B R 25 AT IR 1 7 v, P R IR B ) — AN B AN R 2 3R 1 41 1 B
H 24 HH

27 ARYEAFEE R 19-26 AT — TFTIR I J5 v, P R 1R # B — A sl 2 AN 1 3R
IEIKEARRT T 2 RIE KPR R 290 515 .

28 AR HEAURNEL R 27 Bt il (1) 77325, Forp R 1o F1 H 1) — AN B2 AN TR (1) 3R /K AR T
SERILIKPREARE D LI16E

29 AR MR EL R 28 BT il (1) 77 v2% , Forp R 1o F1) H 1) — AN Bl 22 AN S TR (1) 3R /K AR T
SHRILIKPREARE D L1265

30 AR HE AR EL R 29 BT 3 (1) 77925, Forp R 1o F1) H (1) — AN Bl 2 AN S TR (1) 3R /K AR T
SERILIKPREARE D L1365

31 AR HEARNEL R 30 AT I (1) 77v2% , Forp R 1o F1 H 1) — AN B2 AN 6 TR (1) 3R /K AR T
SHRILIKPREARE D L1445

32 AR HEAURNELR LT IR (1) 77325, Forp R 1o F1 H 1) — AN Bl 2 AN TR (1) 3R /K AR T

3



CN 110740733 A W F ZE Kk B 3/6 T

SHRILIKPREARE D L1565

33 AR HEAURNEL R 32 BT id (1) 77 v2% , Forp R 1o F1 1) — AN Bl 2 AN TR (1) 3R /K AR T
SHRILIKPREARE D L1015 .

34 R HEECR R 1 233 AL —TRTIR I /7%, Ho ik 25 RIE KP4z

(1) 7 it FH 28 — 77 2 () TRAKASE B& H0 11770 2 i SR AF 00 B AR p R LR I i — AN ek 2
AR FRIE K5

(i1) RIFFIHB— N AR LS E R I RIE K

(i11) R HIH P —ANELZE N EE D 1) TS T [ R I8 7K

(iv) 752 AT I 18] £ M\ B SR A3 (R R i R 3R 1R B HE 1 — A Bl 22 N 2 TR 1 3Rk /K,
HH SHE T IR 7] 507E it FH 28— 75 & TRAKA I8 B #0177 2 )5 5 B

(v) FEB J5 (P[] 25 MER S SR AR B RE S 3R LA H B — AN B AN R R B R IE K

35, — P4 i mT ML B TRAKAE B #1171 00 6 77 A 52 25 1 B TRAKAS Y T 1 6 £8 B0 iE
(1) 5525 (1) 532, BTl D7 2 A0 4 W s AN S R TS AR i R LR B I — AN B2 AN R R 3R
EAKCE, Horh 5225 RIAKEAHEL , B 5 3R 1B H 1) — AN 2 AN R ) R 1A K4 2
12858 9T L E TRAKATE B 0 Ve 7 v 32 2 1 BB

36. 4 A TRAKAA T 5 BB BT RE 0 AR IR B VR B V2, BTl D7 V2 0 46 0 e ML FE
SRAFHIRE S R LR B H I — AN B AR [ R IE KT, Hoh 552 RIA KPR, B

R B — A B2 A B RGN R 3K KT 45 58 12 J8 8 D MRS & TRAK A8 #4101 i 71 )
I i B

3T MRPEBR) LR 35EL36 Tk 1) vk, K R1F T H B — AN 2 AN EEAEFIEE
CD38.S0CS3.AQP9.CDKN1A.GADD45B B4GALT5.IL15RA.TNFAIP3,S0CS1 . IL1RN,PFKFB3 Al
BCL2ATH ) —/NELZ N LA .

38 RIEARNE R ITATIR I 71k, Hodr R 1 FH 19— /N B2 AN B R AL 5 1k 5 CD38,
S0CS3.AQP9.CDKN1A.GADD45BBAGALT5 IL15RA. TNFATP3,S0CS1 . IL1RNFIPFKFB3H [ — A
BEANER .

39 MR PEAUHNE R3S AIT IR I 7 ik, Hdh 1 B 1) — el 2 AN R 4 %k 5 CD38.
SOCS3.AQP9.CDKN1A.GADD45B.B4GALT5. IL15RA TNFATP3FISOCS1H [ — A ak £ N EE A .

40 . AR HE AR SR 3Pk 1 T v, Hodr R 1A ) — A B2 AN R R AL £ CD38 . S0CS3 .
AQP9.CDKN1A.GADD45B.BAGALT5. IL15RA TNFATP3FISOCS1H ¥ Bl 94 o

A1 ARPEBCRE R AR R ) 775, Horp R 1 H1 ) — A B 2 A J: R 4115 CD38 . S0CS 3
AQP9.CDKN1A.GADD45B.BAGALT5 IL15RA. TNFATP3.S0CS1 « ILIRNAIPFKEB3H [ BT A5 114

A2 ARPEBRE R AR 775, Hrp R 1 F ) — A 2 AN F: R 4215 CD38 . S0CS 3
AQP9.CDKN1AGADD45BBAGALT5 . IL15RA. TNFATP3.S0CS1 IL1RN. PFKFB3FIBCL2A1 F1 ¥ Fr &
129>

A3 ARAEAUR B SR A2FT IR I 751, Herp R UPFH 1) — AN B AN LR R 1 41 1 B
F24M KA

44 KR AEAUR) 3R 35-43 FP AT — TURTIR {0 77 v, o b 78 A BB 35 SR AG I B b R 1 51 1
[ — AL AN [ R IE KA T 25 KB AKCFE .

45 ARYE BRI ZL R AAFTIR 1) 775, Forp R TR B H I — AN B2 AN 5 R 1 R 7K P A X T

4



CN 110740733 A W F ZE Kk B 4/6 T

S RILIK G INZ D290 .55

46 AR BRI ZLRAS BT IR 1) 7%, Forp R LR B I — AN B2 AN B R 1 3R 7K A X T
S RILIKIGINZE D LI165

AT ARYE BRI ZER A6 BT IR 1) 7%, Forp R R B I — AN B2 N R R 1 R 7K P A X T
S RIKIKIG N2 D 2245

A8 AR BRI FLRATRTIR B 7775, Forp R LR B H I — AN B2 N B R 1 3R 7K P A X T
S RILIK G IN 2 D236

49 ARYE BRI ZL R AT IR 1) 7%, Frp R LR B H 1 — AN B2 N R R 1 R 7K P A X T
S RIKIK G IN 2 D 25445

50 AR AR EL R AT IR (1) 77325, Forp R 1o F1 1) — AN B 2 AN ] 1) 3R /K AR S T
S RIKIKIG I 2 D 21565

51 AR HEARNEL RS0 BT i (1) 77325, Forp R 19 F1 S 1) — AN B2 AN TR (1) 3R /K AR T
S RILIK G N2 D 21101 .

52 R HERLAN B R 35-51 AT — T RTIR I J7 ik, Horh fridk 3 B X T2 % RIEKF
BN 2R B B — AN BE 2 AN JE R R R KT, F HLT I Ty vk it — 0 B 4 ) B
TRAKA 8 B H 5] 571 o

53. — PR TT A TRAKAS T I FR BURRE IR B (1) V2%, BT IR 5 v B0 4 1m) i i3 it
FHIRAKAE B A7, Hoh 21697 2 1 C &8 2 N B E AR R R I F ) — ek 2
AR FRIE KA T 2235 R IAKFIE

54 MR IR E RS AT IR J7 ik, Hdr R 1 FH 1 — /B2 AN B R AL 7 1k H CD38.
S0CS3.AQP9.CDKN1AGADD45B BAGALT5 IL15RA. TNFATP3.S0CS1 . IL1RN. PFKFB3FIBCL2A1 1
I —A B AN

55 MR AR EE RS54 BT IR 1) 71, A R 1 B H 19— /N B2 AN B R AL 55 1k 5 CD38,
S0CS3.AQP9.CDKN1A.GADD45BBAGALT5 IL15RA. TNFATP3,S0CS1 . IL1RNFIPFKFB3H [ — A
BEANER .

56 R P AR EE SR 55 BT il 11 732, HH SR 1B — AN B2 AN 2 R AL 55 3% H CD38.,
SOCS3.AQP9.CDKN1A.GADD45B.B4GALT5. IL15RA TNFATP3FISOCS1H [ — A ak £ N EE A .

57 MR AR ZERE6 P ik 1) 5 v, o R 1B ) — A el 2 A FE R 45 5 CD38.S0CS3
AQP9.CDKN1A.GADD45B.B4GALT5 . IL15RA TNFAIP3FISOCS T ¥ A SLAS o

58 MR R AL HNZE RS T AT iR 1) 5 v, o R 1B — A a2 AR R 45 5 CD38.S0CS3
AQP9.CDKN1A.GADD45B.BAGALT5 IL15RA. TNFATP3.S0CS1 « ILIRNAIPFKEB3H [ BT A5 114

59 MR FEAURIZE R 58 AT IR 11 77 v, Horp R 1R 271 H 1 — N B8 2 AN R A9, % CD38 . S0CS 3
AQP9.CDKN1AGADD45BBAGALT5 . IL15RA. TNFATP3.S0CS1 IL1RN. PFKFB3FIBCL2A1 F1 ¥ Fr &
129>

60 . AR 4 BRI B SR 5 FT IR 1 7 v, P R IR B H ) — AN B AN R K2 3R 1 41 1 B
240 E

61 . MR 4 BRI R 53-60H(E— IRT IR I 5 i, i O @i e R 1P I — A2 A
BRI B R IE KT A T2 2 Rk K3 n 22 /0 210 . 565

62 ARIEAFIE SR 6 1R i 77325, Horh B4 /e 2 1h 41 L i — AN ek 2 A3 R i Rk K

5



CN 110740733 A W F ZE Kk B 5/6 i

SPAENF 52 RIEKP I I D 24145

63 . AR FEAFI SR 62 Fr ik 1 77325, Horb B4/ e 2 1h 41 i — AN ek 2 A3 R i Rk K
SPAINF 52 RIEKP I I Z b 29245

64 . ARIEAUFIE SR 63 Frk (1 77325, Horh B4 /e R 1h 71 i — AN ek 2 A3 R i Rk K
SEAINF 52 RIEKP I I Z /D 249345

65 . AR IEAFI SR 64 Bk 11 77325, Horh B4 /e R 1h 21 i — A ek 2 A3 R i Rk K
SEAINF 52 RIEKP I I Z /D> 25445

66 . AR FE AR E SR 65 Fr iR 11 77325, b B4 /e R 1h 41 i — AN ek 2 A3 R i Rk K
SPAEN 52 RIE K IEInZE /b 29545

67 AR IEAUFI SR 66 Frik (1 7732, Horh B4 /e R 1h 41 L i — AN ek 2 A3 R Rk K
SPAINTF 52 RIE KN D 2491065

68 . MR HE R EE R 352 6T H AT —TURT IR 1) 7712, Ho A FTiR S R IA /K2

() fEZHREP R 1T I — AN B AR R K 5 5L

(i1) RIFFIH B —AN A FEF R e 2 I RIE K.

69 . AR F AL RN ZE SR 34 68T IR 1) 77 v, KA ES H P R 1P FI M — AN B2 AR H
RKIEKFRIESHE R RIF I — N AR F R AR IE K

70 AR HERFN B R 1-69H AT — T TR I 755, Hoh W RIS AR 2 L R b L &= 1l
FE A I 2R ot BRI A

71 AR PEECR R 1 2 70 AE —TFTIR 1) 7325 , Fo A Fridk A /K P2 mRNAR IA 7K P

72 AR IERRNEL SR 7 LR 1) 75 v , Horb i 3 RNA-Seq  qPCR AW 71 43 A7 JE IR 6k i | ik
DRI 2R P 2R 471907 B 4 366 IR 4 3000 5K 1 52 mRNA R A 7K

73 ARYEECR R T2 BTk (1 5 7%, Forp i i g PCRI 5E mRNAZR 1A 7K

74 ARIERRNE R Z 709 AT —TRTIR ) 7%, b frid Rk K & A lRIE K F .

75 ARIEAFINEL R 1-T4 AT — TR 1 7732 » Fo b BTk TRAKAA S 5 (0 95 R B e 16 H %o
P BB R R A YA R VR TR TR AR AR R VIR PR S R G R SR
P45 AR T R8T A RS E  AETRA 1  F  07  A Q &  E AIEE JRESEE

76 ARFEALFINZE R TS BRI 77725, Ho b BT G e e SRR AR VB AR B B 46 LSRRG
PEICTT R R HEOR (IBD) 75 2 BB Bt T 45 1 K%

7T ARFEAFINEE SR TS Bk 1 77725, Ho b BT 8 e SER AR s VB Iy AR B B2 46 SRR
PEICTT R R IZEOR (IBD) 78 2 BB it T 45 1 K%

78 AR YEEUR B R 16 87T FTiR 1K1 7%, Fo b BT RIS 2 R G 4L BEARIE (SLE) o

79 AR YEEUREE R 76 577 iR 1 7 7%, Ho b BTl JRIE R ARIE B %% .

80 . AR 4 A B =R 1 - 79 AT — T By i (19 77 4 » L R TRAK A 38 2% 4101 1) 771 & TRAK A1 1) 77
IRAKTHIHIF S tol 1FEZ 44 (TLR) $IF1) s A -152 4k (TL-1R) #0551 = A28 -3352 44 (IL-
33R) T BUHERE 7 2 S W 2 K1 88 (MyD88) il il

81 AR HEAUH] 2 K80 ATk ¥ 7775 , e v T IR TRAK 4168 i 411 i 751 A& TRAKAF ] 751

82 AR L SR 8O FT I 1) 751 , FHh ik TRAK A8 % 4171 1) 71 & TLR A k) 551

83 . AR AR B SR 82 ik 1) 77 ¥ » He b B SR TLRAI 1) 751 & TLR 740 1) 79) . TLRS 3] 751) . TLRY
PRI F)  TLR 1A 157 TLR24 3] 551 TLRAF 1) 751)  TLRSH 157 . TLROH 1) 51 B TLR 1 047 3] 551

6



CN 110740733 A W F ZE Kk B 6/6 i

84 AR AR 2L 3R 83 Fr i 1 77 2%, o vp Bl iR TLRAM ) 77 A& TLR 741 771  TLR8H 1) 751 B¢
TLR7 4 751 FH TLR8H 1) 771 9 3

85 . MR AR ZE SR 83 BT IR 1 775 , e Hh Bk TLRAI il 751 & TLROA i) 551 o

86 . HR Hi AN A 22 5k 80— 85 HH AT — I Fir i 1) 772 » o v I IR TRAK A8 265 4171 1] 551 42 /N 95 100

il 71 o
87 AR AU EE 3K 18-34 F152-86 HH AT — LT ik 1 77 ¥4 , Fodk — 25 4% m) v ks 28 5 Tt FH
HAETT 7o

88 . AR P AU F EL SR 87 Fr ik i) J5 vk , o B ik HoAth v 77 771 2 1 o 28 [ %  E 2 [ g 1 8 24
(NSATD) 5% R e (PLAQUENIL®). ¥R {05 & (DK IR BT IENA | FH S0 H5E04 | B3 Y PR ik
(CELLCEPT®) 55 i (CYTOXAN®),

89 RAEBUH EL R 8788 HTIA A 7 12 , Hovh iR TRAK A8 #5411l 77 R ik A v 7 77 3
IRt FH -

90 . MRAEBUR EL R 8788 T ) 712 , v ik TRAK A8 #5411l 77 R0 3k A v 77 771 It
Pt -

91. — A7), FEH T 5 e T LA AL 5 TRAKAE % 410 11 771 ) ¥4 77 vh 52 26 ) 4 TRAK4

T R R BORRE ) B, PR

(a) BEMZME R 1 H1 HH ) — A B AN D RAE KT 22 IRk 2 A% T s A

(b) {8 FI P 22 ik ol 22 4% F9 IR 46 52 T LA AN B 5 TRAKAE B% 061 57 (K ¥ 77 vh 32 2 ) B
TRAKAAY 3 () 2% S8 BORE ) B O LA 15

92 ARAE AR ZE RO LT Y &, Horh R I A1) ) — sl 2 A2 2 ik F CD38,
S0CS3.AQP9.CDKNIA,GADD45BB4GALT5. IL15RA TNFATP3,SOCS1 IL1RN, PFKFB3 FIBCL2A1 1
) — A AN

93 MRAE AR ZE R 92T Y k) &, Ferh R 1P A1) 9 — sl 2 A2 9 2 ik H CD38
SOCS3.AQP9.CDKN1AGADD45BB4GALT5 IL15RA TNFATP3.SOCS1  ILIRNAIPFKFB3 H ] —
WEAEEA

94 ARIEBUA ZER I3 M i &, He b R LB H B — A sl 2 N 5 1 F CD38
S0CS3.AQP9.CDKN1AGADD45BBAGALT5 IL15RAINFATP3FISOCS L 1) — AN 2 AN FE A

95 . MRAE AR ZER 94T Y G &, Ferh R U A1) ) — sl 2 A 3 9 23k F CD38
SOCS3.AQP9.CDKN1A.GADD45BBAGALT5 IL15RA TNFATP3FISOCS 1+ [ T A5 LA«

96 . MR AN ZE R 95 BTk M1 &, b R LB H B — A sl 2 AN 5 1 F CD38
SOCS3.AQP9.CDKN1A,GADD45BB4GALT5, IL15RA TNFATP3,SOCS1 ILIRNAIPFKFB3 H ¥ T 47
114,

97 ARIFEBUA ZER 96 Fridk M i &, b R LB H B — A sl 2 AN 5 8 F CD38
S0CS3.AQP9.CDKNIA,GADD45B BAGALT5. IL15RA TNFATP3,SOCS1 IL1RN, PFKFB3 IBCL2A1 1
FIFTA 1249

98 AR FEAUR ZEROTHTIR BRI G, Fe b R I S H ) — A B2 AR R 2R L A1 Y
B 2402 A



CN 110740733 A ﬁ'ﬁ HH :I:; 1/51 1T

IRAKAPYT FBYTR B ARIERT IS M FE T 7304

[0001]  AHOCHRITEMZ X 51 H

[0002]  AHI{EZISR T-2017426 H16 H 5258 136 H G I B i8N0 . 62/521, 299 & , Hoid i
5 FHEE AR AN

[0003] J¢HIF

[0004]  AHE AL FEA R , 1% 7 51 R LLASCT TA% R 74248, IF i@ i 5] AR I A AL,
FTIRASCITFI A< il T-20184FE6 H14H , &8 N50474-170W02 Sequence Listing 6.14.18
ST25, K/NN142,784F 7 .

BRARGUE

[0005] A< B30 B A FH TRAK A % 41 i) 70) (19 40 TRAK 4/ 714 50)) HI 3697 FL -1
SARFH IS4 (TRAKA) A3 B B EAE (4, S ek j& (B, RGEVELLPEARIE (SLE))
SRR PEPR & (140, e ) ) 2 W AR YT 7 i o IR SR SR &) (B2 Wil &)

BEEEA

[0006]  FI A FR -1 AH G T (TRAK) 2% B DU /> 56 A 52 TRAK T L TRAK2 L TRAK3 (tH.FR N
TRAK-M) FNTRAK4AZH Ji o 1% 46 2 [ Joi ) 4 A1 £E T B2 (1) N A i S T2 485 A SRS T o o R B
SERIB, AT A5 R 3 5 My D88 5 ik id 1 2 1 B AH L E H o TRAK L AN TRAKA B AT Wl v
P, 1 IRAK2 M TRAK 3 TG (A 7% M o 24 L B U (R 32 A4 3805 5 » WA N TRAKAME TIRAK LR IR AL , A
M T U TRAK L () 300 A B R AL , L AT Ui I 0 B 5 B R AL o TRAK LA it BB R b 45 5 H:
MEZARE AR RS DA S L B 292 AR ER 1 AR PE . T iKY (WiPel lino—2) FIMEER
1k 2% S EMAPK (Unp38.c—Jun NI Wikl (JNK) FINF-kB) S0 , bt i 72 AR AR 28 1 4 it 18] 7
A R 7 B SR

[0007]  TRAK4MIAEF , 455 0l A& HAE Je R S 2 DA S 1 B fe 9% A48 M B8 ) R s LB w1 AR
FA# 2 W AR . 2 0L, Bl 40, Li%% APNAS.99 (8) :5567-5572,2002F1Flannery%s: A
Biochem.Pharm.80 (12) :1981-1991,2010., IRAK4AASFa 5& BRIC R R AR K] He s R IW HH To 1 1REAZ
& (TLR) 18 5 4% S A R MM A 1 (N IL-1ANTNE) BL K s 25 A I8 1 (A IFNa AT TENB)
A TR R G o X e B 2 R T 0 B = I O ek 40 o TR e 1 2 SR 1 o, R L o ) 2 I
PP 20 BR s 7 0 B TR L B A B 77, SR BUHE , TRAK AR FE B /INER FETLRFITL- 1473 (1) 4 g
IRl F 77 A R B SR , FF HOGHE G R B 8 0 5 B = AN AT IRAKAE S A N S 5
% P AR E , ALFE 5 TRAKAY 15 5 5 T AH DG 98 14  Ho 2 AH 5 R0 44t it 348 B8 1 6 AN
TIE » oF REATI A AE T R 035 812 W7 J7 V5 0 A J2 () 75 5K, DA E B i A VR 9T, B35 TRAK 438
P& A7) (] A TRAKA /N 73411570 Va7 i S B o

RAAE
[0008] A WIHR M 1 F 1677 TRAKAA: 3 1 2R AR BURAE (B4, S BER FE AN R A7 8 1)
W R IT 5 ARG &
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[0009]  FEZE— 7 TH , A K B RFELE T M B B A R - 12 R AHOC 4 (TRAKS) /i (1)
P B B I 1Y) K5 3 B B TRAKAJE B F0 1) 7RIV T 1 S B2 1) 925, BT 7 V20 4« (a) 7E i FH
B — 7R B TRAKATE B H0 1) 7] J5 PR BF ) s DA BRSO it v, s R Lrb 2 | ) — A B 2 A
KA (EPCD38.S0CS3.AQP9 . CDKNIA.GADD45B . B4GALT5, IL15RA. TNFATP3.SOCS1.IL1RN,
PFKFB3.BCL2A1.CXCL10.CCL8.GPR84.C150rf48 . DRAM1CXCL11.TNFATP6.CSRNP1.PLSCR1 .
CLECA4E . SAMSN1 FIACSL1) 1R 1E /K, F (b) PLEFE Sty p R 1R 21 () — AN ER 2 AN SRR 1 R
IR 5233 RIK KT, M T 00 £ 8 6t 2 TRAKASER 5% 4101 1) 571 040 ¥ T 1A IS v o 7 — S 512 i
T &EF L, RIP A — A B2 AN FE R 15 3% H CD38.S0CS3.AQP9 .CDKN1A.GADD45B
B4GALT5.IL15RA.TNFAIP3.S0CS1 . ILIRN.PFKFB3FIBCL2AL H1 1] — N8k 22 AN LR  7F — s
it 77 Z R 1 B H B — AN B 2 AN R R4 53k H CD38 . S0CS3 . AQP9 . CDKN1A \GADD45B,
B4GALT5.IL15RA.TNFAIP3.S0CS1.IL1RNAIPFKFB3 1 ) — AN Bk AN L] . 7E — L6 52 i 5 %2
2 LR A R i — k22 AN JE R A, 2 3% I CD38 . S0CS 3 AQP9 . CDKN1A .GADD45B \BAGALTS
TL15RA\TNFATP3FISOCSTH ] — /N BN 2 N FE IR o 7E — S8 5t 5 R, 1P BT — AN 2
AL 49,4 CD38.S0CS3  AQP9 . CDKN1A .GADD45B \B4GALT5 . IL15RA . TNFATP3 F1SOCS 1 H ) iy
HIN AL — et 7 B, RIHP B H ) — A B2 AN A 5 CD38. S0CS 3. AQP9 . CDKNTA
GADD45B.B4GALT5. IL15RA TNFAIP3.S0CS1 . IL1RNFIPFKFB3H (11 fir A 1 LA o £F — L6 S i 5 42
H, R 1B R — AN B AN R PR AL 2 CD38 . S0CS3 . AQP9 . CDKN1A .GADD45B  BAGALT5
IL15RA.TNFATP3.S0CS1 . IL1RN.PFKFB3FIBCL2AL FH ¥ F A5 124 o 7E —$e 5t 75 R, £ 1
B ) — AN N SE R R R 1 B I BT 244 L A

[0010] 7 e 77 2, MRS IRAS IR FE it b 3R Lrb 51 1 — A B 22 A R AT ) R Ak K
AN T2 2 AR KRR AR AR — LSS STt 7 2, R I A1 (1) — AN B2 AN B DR 1) 3Rk /K
X T2 RIEK T IRARZE L0 . 565  E— 252t 7 b, RUB I B — A2 N H
f) 235 KA T2 2% R IE AP PRAR B DA 145 A — e szt 7 =, R 1 21 ) — AN Bk
ZAFEH B RIE KA T 225 RIE KPR T D L1245 AR — 2Lt 7 rp , R 1 HIH
[ — A~ 2 AN 5 IR ) 3R IE AT AR T 225 RIE AP IR 2 D 21345 7 — e st 7 =, 3R
1A () — AN B AN B R 1 3R E K ARRT T 255 Rk KRR AR 2 /D 2445 o 78— e st 7
F R IFHIHE I —ANEE AR W RIE KA TSR E KPR D565 5 —
Se st 7 SR, RIHP I — AN E AR H [ RIE KN TS HREKFEKE DY
10 o 7 — e SETf 7 S, R 1 1 1) — AN B3 22 A 8 DR 1) R A 7K P P IR R BH 28 3 X TRAK4
T P A ) S5 N o 7F — BB S it T R, 1% vk B AR R R VR A ) — AN a2 AN R
FIE KNS T 256 Rk /KT AR )R8 3 it FH 22 20 58— 741) 5 1) TRAK A 4% 401 1) 751)

[0011] 728 —J7 1 , Ak BH I ARFAIE AE T — Bl F TRAK 438 2% 41 1) 7776 7 28 H TRAKAS S S 9%
SEEORRE 1) B3 1 515 7 A FE « (a) 78 il FH 2 — 550 5 TRAKAE B 11 1) 771) J P e 1] A MK
BHEPEFERL T, e R IFH I — A2 A H (BICD38.S0CS3.AQPI . CDKN1A,
GADD45B.BAGALT5. IL15RA.TNFATP3.S0CS1 . IL1RN.PFKFB3.BCL2A1.CXCL10.CCL8.GPR84
C150rf48.DRAM1.CXCL11.TNFAIP6.CSRNP1.PLSCR1.CLEC4E.SAMSN1AIACSL1) {33 7K,
(b) LEBCFE S R R LR B 1 — N AN R RIA K 5 58 RIA /K, f (o) 2 TR 1+
H1H B — A B AN JE R R AR 7K P AN 222 R /KPR BRI [ 2855 T FH 22 /0 28 — 5 &
(1 TRAKA I8 3% 1 1) 551 o 72— L2 S 7 9, R IR FIH P — a2 AN EF A5 & D38,
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S0CS3.AQP9.CDKN1AGADD45B BAGALT5 . IL15RA. TNFATP3,S0CS1 . IL1RN.PFKFB3FIBCL2A1 1
) — B AN A — e ST 7 R, R IR A I — AN e AR AL ik H CD38.,
S0CS3.AQP9.CDKN1A.GADD45BBAGALT5 IL15RA. TNFATP3,S0CS1 . IL1RNFIPFKEB3H [ — A
AN AR — B T R, R IR B H I — AN B 2 AN PR A 7 ik H CD38.,.S0CS 3 AQP9 .
CDKN1A.GADD45BB4GALT5 . IL15RATNFATP3AISOCS1 H1 f)— AR Z AN A , 7E — LB S i 5 5=
H, R 1 B R — AN B 2 AN R PR AL 2 CD38 . S0CS3 . AQP9 . CDKN1A .GADD45B  BAGALT5 «
IL15RA\TNFATP3AMISOCSIH ) T A 94 o FE— 2L 5t 77 S8 b, R 1P B I — A Bl 2 AN R R A
4-CD38.S0CS3AQP9. CDKN1AGADD45B BAGALT5 . IL15RA TNFATP3.S0CS1 « IL1RNFIPFKFB3 1
IR A LIAS A — LSt 7 2, R 21 H ) — AN B 2 AN 5 R £ CD38 L S0CS 3. AQPI .
CDKN1A.GADD45B.B4GALT5.IL15RATNFATP3,S0CS1 . IL1RN.PFKFB3 F1BCL2A1 ) il A5 124> . 7E
— el R, R ) — AN B AN R R R L I TR 244 2 A o 7E — e ST i
7, R 1F A ) — AN Bk AN DR R A KT AT 555 Rk KRR R E D £0 . 515 .
TE— LS 7 A, R B — B AL 1 RIE KP A T 225 KL KPR IR
PSSy R, R A ) — AN B AN B R I R IA K AR TS 5 R IA K
PR Z D L1245 AR —LL ST T R, R HIH B — AN EE AR RIEAKFAEX T2
FRAK IV FRARZ D L34 AR — B St 7 b, R I B H I — AN B AN L R 1) Rk /K-
X T 22 RIE KT BARE D L0465 AF — B850 7 R, KL B H G — AN B AN LR 1)
RIB KA T2 KB KRR D 2565 A — 28 STy 2, R 1P H P — A el 2
AN R AR A AR T 225 R IEKPRRAIC 2 /D 201065

[0012]  FE iR J7 M H AT — T — L8 SETti 7 =, 285 RIE K2« (1) e —FIE 1)
TRAKAJE B 37 2 BTIRIS I B FE R LR I — AN BB AN R R IE K (1) &
IR HIHE— A AN R ES R R IEKT (i) RUP S — A2 AN R
Tt e I ERIE KT s (L) FESG RIS 8] 2 B SRAG AR S R R LR B — a2 A 2
DAT PR 2R3k 7K ~F- 5 G v S i IS 1) 76 Tt FH 565 — 771 B2 TRAKA 38 B H 1) 570 2 5 5 3R (v) FERE Ji5 (1) I
) A MBS IRIF IR S R LA I — AL AN R RIE K

[0013]  7EZ8 = J5 1l , A% & B I RFAIE 7E T %5 5 ] A B3 TRAKA I8 6 H0 1) SR PR V6 977 R 32 28 11
FEA TRAKAA 5 1 9 BB B HE 1) 8 35 B 7 ¥2% , 2 v 8 D s N B3 SRR R R S R LR 31
H A — N AN FE R ) 2235 K SF (BICD38.S0CS3 . AQP9 . CDKN1A .GADD45B . B4GALT5 . TL15RA
TNFAIP3.S0CS1.IL1RN.PFKFB3.BCL2A1.CXCL10.CCL8.GPR84.C150rf48.DRAM1.CXCL11.
TNFAIP6.CSRNP1.PLSCR1.CLECAE . SAMSN1FIACSL1) , Hidt 55 % 5 K FAHLL , B S P 31
I H B — AN B 22 AN 5 TR R 2RI 7K 38N, 4 7 12 S D AT ML 75 TRAK A8 2% 410 il S5 0 V6 7
H 7 2 0 R

[0014]  FEEEVUT7 1T, A% K B RFAEAE T — Bl O~ BB TRAKAS Y 3 1 05 BB B0 hE 1) 3 1E 4%
JPEI 715 207 A FE M 8 B RIS AR i 2R b 27 ) — A Bl 22 AN R DR A R A K
S (B CD38.S0CS3.AQP9.CDKN1AGADD45B . B4GALT5. IL15RA.TNFATP3.SOCS1 . IL1RN,
PFKFB3.BCL2A1.CXCL10.CCL8.GPR84.C150rf48 . DRAM1CXCL11.TNFATP6.CSRNP1.PLSCR1 .
CLECAE.SAMSN1FHACSLY) , HHh 5225 Rk K AHEG , #E fn Hh R 1R 21 B — A a2 AN R
()R IE KT G I, % 78 1% 8 35 N mT MR 2 TRAKAE B F0 i S5 VA 7 32 25 1 B

[0015] 7% 5% = B EE DY J7 ) — 2L st 77 b, R 1P A H B — AN 2 AN EE A S iE A

10
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CD38.S0CS3.AQP9.CDKN1A.GADD45B B4GALT5.IL15RA . TNFAIP3,S0CS1 . ILIRN,PFKFB3 Al
BCL2ATH () — AR 2 AN o A2 — LSt 7 S rh , R LR 21 1) — A e 2 AN BE R 25 ik
CD38.S0CS3.AQP9.CDKN1AGADD45BB4GALT5 . IL15RA TNFATP3.,S0CS1  ILIRNAIPFKFB3H [f]
—NELZ AN IR AR — S T S, R LA B — AN 2 AN B R 3% 1 CD38 L S0CS 3,
AQP9.CDKN1A.GADD45BB4GALT5 IL15RAINFAIP3FISOCS1H [ — AN B 2 AN LA 7F — st
Jiti 7 Zer, F1rh B ) — AN B AN FE R 4,4 CD38 . S0CS 3 AQP9 . CDKN1A .GADD45B  BAGALTS
IL15RA\TNFATP3RMISOCSIH ) T A 94 o £E— 2L 50t 77 S8 b, R 1R B I — A Bl 2 AN R R A
4-CD38.S0CS3AQP9.CDKN1AGADD45B BAGALT5 . IL15RA. TNFATP3.S0CS1 « IL1RNFIPFKFB3 1
I 114 o A — 2S5t 7 2, R L F ) — AN 22 S R PR A9 75 CD38 . S0CS 3. AQPI
CDKN1A.GADD45B.B4GALT5. IL15RATNFATP3.SOCS1IL1RN,PFKFB3FBCL2AL H ({1 A5 124 .
TE— LS 5 A, RIF B — N2 AR R IH S H BT A 2440 2 R o 78— L5k
Jit 7 G AE B RIS I RE i R R 1R A1 1 — AN B2 N R R R IEKCF AR T 2% 3%
IR BE TN AE — SE STt 7 R, K1 FIH ) — AN EE AN R R IE K ARR TS5 Rk
IR HE I A D250 545 o 7E — S8 S fE 7 R rp , R 1 B H G — AN B2 AN FE TR 1) 08 7K T A
TZHRIKIKPIGINE DL AR — 2SIt 77 2rh, RIP HIH I — D2 AN R ) R A
IKFARSE T2 % RIEK PN A D 4265 AE— s 7 B b, R1F S H ) — ek 2 A3
(1R IB KA T2 RIE KGN & D 29345 A — L8l 5 o, R1IF A H I —
B 22 AR 1) SRR AKF AN T 225 SRR K38 0 22 /D 2448 o AE — Be STt 7 Ferh, R 1 A
H B — N BR AN JE R AR 7K P AN 225 Rk /K- 3G i 28 /b 205485  AE— S8 S0t 7 ZEvh
RIFFIH I —ADNE AR W RIE KX T 55 KB KB INE D 291045 . 78— sk
Jit 7 A, B B AN T2 R KE M R 1R B B — AN B2 AN R R IA K,
H HAZ g5 13— 2D B8 n) £8 35 it FH TRAK 48 B 470 77

[0016]  FF 25 U7 Il , A K B RFAEAE T — FlG I A TRAKA A T 1 2 28 Bl i 1Y) A8 (1)
T3V W27 12 B0 ) 12 28 it FH TRAKAJE B i 77, P ARV T 2 10 CL 2 e B RIS
FE S R 100 51 G — AN B2 AN A 1 223k 7K 7 (RICD38.,S0CS3.AQP9 .CDKN1A . GADD45B
BAGALT5.IL15RALTNFATP3.S0CS1+ IL1RN.PFKFB3.BCL2A1.CXCL10CCL8GPR84.C1501f48.
DRAM1.CXCL11.TNFATIP6.CSRNP1.PLSCR1.CLECAE.SAMSNI . FIACSL1) FHX T 222 1A 7K P-4
0o £ — S50t 77 22 v, R b 41 B — A Bl 22 A 8 DR A 2%k H CD38, S0CS 3 AQP9 . CDKNTA
GADD45B.B4GALT5.IL15RA.TNFAIP3.S0CS1.IL1RN.PFKFB3AIBCL2A1 H ] — AN Z AN A o
FE— LS 77 Z b, R 1P 2 i — > B2 A B R AL 5 ik H CD38.S0CS3.AQP9 . CDKN1TA
GADD45B.B4GALT5. IL15RA TNFATP3.S0CS1 . IL1RNFIPFKFB3 9 (] — Bk £ N L [A] o 7F — b5
it 77 Z R 1 B H B — AN B 2 N R R AL 53k F CD38.S0CS3 . AQP9 . CDKN1A \GADD45B,
BAGALT5.IL15RA\ TNFATP3AISOCS1H [ — AR 2 AN L] o FE — LSt 7 S8 vp , R LR B H 1)
—ANBR A PR 4945 CD38.S0CS3  AQP9 . CDKN 1A GADD45B . B4GALT5 . IL15RA . TNFATP3 Fll
SOCSTH I AT A 94 o #E — 2L 5Lt 77 2 v, R Lrp 21 HH i) — AN B 2 AN FE R A9 5 CD38 . S0CS 3
AQP9.CDKN1A.GADD45B . BAGALT5 . IL15RA.TNFATIP3.S0CS1 . ILIRNAIPFKFB3H ) fr g 114 . 7E
— LSl Ty R, R B — AN E AN R L £ CD38 . S0CS 3 AQP9 L CDKN1A . GADD45B
BAGALT5.IL15RA.TNFATP3.S0CS1 IL1RN.PFKFB3FIBCL2A1 = [ Fr A 124N o 15 — Lo 52 it 5 %8
H, R B H I — N ERE AN IR R R L H1 0 BTG 24 BE TR 7 — S8 St 7 2, CL & 1

11
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SER VB H ) — AL AN R I RE AN T 225 RIEK PN E D 2410 . 565 /E— L&
St 7 S, © A E R 1 FI 1) — AN B AN JE TR ) SR KT AR T 2 25 R IA K P 3
F DS AR B ST T B, DA E R L B ANk 2 AN R K Rk K AR T
S RIKIKP G N A D L9205 AE— L850t 77 R, D& MiE R 1 FI H 1) — AN a2 SR
(R IEIKF AN T2 Rk KN & D 21345 78— st b, @i R 1H 51 H
[ — A~ 2 AN 35 IR ) 3R E AT AR 225 RIE K3 In & /b 20445 7E — S8 st R, B
S R1P I I — A2 A R R IE KA T 5% RIE KN E D 24565 78—
Be St 7 A, O A E R 1 A H I — AN B AN R R RIA TR AN T 25 Rk /KT 1
/251065,

[0017]  7EZ8 = EEVUANEE 107 AT — T — sl 7 B9, %5 RIEKFRE: ()5S
R RIP B A EA R R RIEKE 8 (1) RUFFIH I — A2 A F 1T
Jefi I FRIE K.

[0018]  FERHTIR 7 1 H AT — T — e st 7 R E S E R P R IP A H I — AP E AN
KRB KRS H PR IF I — AN B2 AR AR R K.

[0019]  FEHTIR T 1 A AT — T — L St 7 S8, MURR S SR AF B FE i R 2 2R o L A LA
pits ~ LSRR i B35 5 it o AE — LSSt 2 R, MURE RS A FE i IR o (B, 4 T A
) o

[0020]  FERHGTIR T 1 A AT — T — e S it 7 R, Rk /K R mRNAR A 7K P o 7E — L850 it
J5 &b, i I RNA-Seq qPCR AR B 43 BT « 22 (R e I8 3 L 325 IR 3R 1K 11 22 41 4 At B 4 2 IR 4301
J7> R 52 mRNA R 3K 7K - o 78— B8 St 75 S+, 383 g PCRIN & mRNAZR 3K 7K ~F- o 7E RiT 3 77 TH 4T
— I H A St 7 R, IR KR S A RIE K.

[0021]  FE ik J7 i H AT — T — S8 STt 7 22, TRAKA ST R R B0 il ide | e B
P VEPR B AT YR R B S TR I AN R R R R PR S Rk B SR R A 18
PR 9 A B oA B S A AT ORG T T D7 B 0 AR 28 B AR R0 IR JREAE o 7 — e S 58
A R BB R IR S R N R R B PE ST K L R MR (IBD) L e B B R Bl
oGS W 9 o AE— BB ST R, 28 MR ER R AR B R RN 7 2% L 2 R I ST 4%
KA (1BD) 3o 2 BRI B2 PR 45 W 98 o 76— L85l 7 B, JRIE 2 RS PR AL BEAR
& (SLE) o fE— 2852t 7 B, JRIE R IVIEE % .

[0022]  7F ik 77 A AT — T — e S 77 22, TRAKAE 2% 417 ] 751 /& TRAK4 40 1) 7] . TRAK 1
PN tol LAESZ 4 (TLR) #7712 /v 2153244 (IL-1R) #6575 /- 2 -3352 44 (IL-33R)
7]  ESCREAE 434k 32 B e B BE K188 (MyD88) il 1) o 71 — L5 it 7 28 1 , TRAKA I8 % 4171l 751)
& TRAKAFN I o 78 — S8 5 il 77 S, TRAKAE B H01 1) 512 TLR A il 7] o 7E — L STt 5 =
TLRA ) 752 TLR7 #1577  TLRSF 1) 1] - TLROA i 551) . TLR LA ] 77  TLR24M 1) 771« TLRAF 1) 751) o
TLR5 1) 71 « TLR6 41 1] 751 5l TLR 1041 1] 571 o 76— L8 52 e 75 22+, TLRA 1) 571 & TLR7 4401 1] 571
TLR8FN 17 B TLR7 FITLR8 P 2 [ 40 i) 1) o 7F — L& ST it 5 22 v, TLRA | 5512 TLROFM i1l 71] o 7E
— BBt 5 S, TRAKAIE B A A1 772 /N o 3k 5510

[0023]  FEHIR /7 [ A AE — T — Lo St 7 S8, 1% 07 V2 — 2D ) BB i FH AR YT
Ao FE— L5 5 2, AR 7 72 B TSI B L R SR IE B b 28 25 (NSATD) (& R A
i (PLAQUENIL®) 317115 & ok e gz | 0 isins B R (CELLCEPT®) o3k

12
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B I(CYTOXAN®) o /£ — L5 it 7 28 h , TRAKAE #4450 1) 751 A1 At 6597 770 3 ] e FH » 76
—HGS 7 S, TRAKAIE B8 40 1) 77 A0 F A6 7 77050 i FH

[0024] 7 57— T, A K B AR AEAE T — sl &, 0 T % e vl LA 5 TRAK 4@ 6 1)
7 B VA 7 52 2 1R TRAKAS TR B BURAE I B3, FT IR R & A5 () ReB Il E
IR PN — A B ANFE R R IK I 2 IR 2 1 R (BICD38.S0CS3.AQP9 . CDKNIA,
GADD45B.BAGALT5. IL15RA.TNFATP3.S0CS1 . IL1RN.PFKFB3.BCL2A1.CXCL10.CCL8.GPR84
C150rf48.DRAM1.CXCL11.TNFATP6.CSRNP1.PLSCR1.CLECAE.SAMSN1FIACSL1) ; F1 (b) {5 FH B
A 22 BE B 2 AZ A R % 5 W] DAL 2 TRAKAJE B $0 1570 i V6 97 52 23 1 B TRAKA AN S5
BEURER B E U P A S B, R I A — AN EA R E A AR
CD38.S0CS3.AQP9.CDKN1A.GADD45B.B4GALT5. IL15RA TNFATP3.S0CS1 . IL1RN,PFKFB3F
BCL2ATH () — AR 2 AN o A2 — S8 St 7 Zerh , R IR 21 1) — A e 2 AN BE R 2 ik
CD38.S0CS3.AQP9.CDKN1A GADD45B.BAGALT5 IL15RATNFATP3.,S0CS1 . IL1RNFIPFKFB3H1 1]
—NELZ AN IR AR — S T S, R LA B — AN 2 AN B R 3% 1 CD38L S0CS 3,
AQP9.CDKN1A.GADD45BB4GALT5 IL15RAINFAIP3FISOCS1H [ — AN B Z AN FE A £F — b 5i
Jiti 7 Zer, e B ) — AN B AN FE R 4,4 CD38 . S0CS 3 AQP9 . CDKN1A .GADD45B  BAGALTS
IL15RA\TNFATP3RMISOCSIH I T A 94 o FE— 2L 5 77 S8 b, R 1R B I — A Bl 2 AN R R A
4rCD38.S0CS3AQP9.CDKN1AGADD45B BAGALT5 . IL15RA TNFATP3.S0CS1 « IL1RNFIPFKFB3 H1
IR 11 o — 2S5t 7 2 v, R L F ) — AN 22 S R PR A9 75 CD38 . S0CS 3 AQPI
CDKN1A.GADD45B.B4GALT5.IL15RATNFATP3.,SOCS1.IL1RN,PFKFB3FBCL2AL H ({1 A5 124 .
FE—L5t 7 B, RIPFIH B — AN E AR E R R IR B BT E 24 34 A

F3 15 RR

[0025] P& 1A AL, H B R 5 fid B2 i 3 o BRAH EL , TRAKA SRR 38 4 A TLR7 /8 5l Fk 77l
R848 (Hif s % f#) %o} 5k H GEO % 35 5 GSE257 42/ T b4 41| B Ha 42 (11 2854 2 A (AlsinaZs A
Nat.Immunol.15:1134-42,2014) )5 5 2 2 FEAK (D K2 (FDR) <0.05; f5 %321k (FC) >
1.25) .

[0026] & 1B~ SR8ASIGTT (I fik e £ 38 W B AHEL , TRAKA ™ MIMyD8S ™/~ i HhR848 (ke
BEAE) XoF 285 ik 7N 175 T 4 3 R I 2 R R A AR 2 AR 40

[0027]  [E|2J2 K], H SR S e R L, TRAKA ™™ B2 WP R8481H) J )i v ok g H T
TENANFABTLR IS 1 R

[0028] K32 — RAIE, B IR 5 AH N 2H 1 fg 5 B AR LG, SR B NS AL (G35 Ji K
YHFNROSE TTHARFFTLH) () R MELLBEIRIE (SLE) B h O % g N2 7 44 L R
= ANEEPH (IL1RNLCLECAEFISMSNI) .p<0.05;FC>1.2.

[0029]  [&|452— RAK, H B IR 5 TRAKAE A= /N R AR EL , TRAK4A SRS SR 2< (IRAK4 kinase-
dead) (KD) /)N R 11 B BE YA 1 21 g (BMDM) H f2 7 il sk R848 155 5 I 35 52 43 1) TRAK 438 1% A= 4
Fr B EEK (B 7RCXCL10AICD3S) «

[0030]  [&]5 %7 5 TRAKAEY A= B /NG B W A i AH L , TRAK4 KD/IMER HR8481% F Y TFNB1 SR
15 (extend) EFFK (p=0.02) .

[0031] |62 4% , JL SRR 40 73] 5 il e PO BT A6 ok BB AHEL , A TRAK4™ 4= 1fil (/£ %) FITRAK4
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KD/ s, LW 2 A (%)) WP R8485 5 I 1 AT 244 %5 5E I TRAK A3 i AE Wb S 3L R e H 5%
H R IE K- o 47 51 57~ ARG T fidk B £ 35 6 R, SLE K8 38 v A3 B TRAKAZE Wb B0 AR XS 2R
BKF.

[0032] K| 7AN R SIRAKAET AE B /NER AL , TRAK4 KD/ ER HR848%} TFNT 4 1) K2 KI0AS 1A
[RRIE K S m TREAIK (p<0.15) .

[0033]  [X|7B{E ~ S IRAK4AEF AR /INER AHEL , TRAK4 KD/)N R R848 % TEN T 5 ) JE Kl 0AS 211
FIEAKFH TS m TREAR (p<0.15)

[0034]  [K|7C o~ 5 IRAKASS A4 B /NG AREL , TRAK4 KD/JNER HR848%f TENTR # fl R PR TFIT1
[R2RIE K S W TREAIK (p<<0.15) o

[0035] K7D W~ 5 TRAKASEF AE Y /N ERFHEL , TRAK4 KD/)N R R84 8%} TEN U 15 ) JE [X] TENAS
[R2RIE K S TREAIK (p<0.15) o

[0036]  [KI7ESE R~ 5 IRAKAET A Y /NS AR EL , TRAK4 KD/)N R HHR848 % TFN T 5 1) J [RIMX 1 /1)
RIEKFH 5 FHm TRAK (p<0.15)

[0037] K83, H s e N 4= LA it w48 PR MAS [6] 1) TRAK4 /N 73+ #0i 71)G0307 4387
(6G-4387) (BMS) A1G03081557 (G-1557) (Pfizer) « FHEAS FIRS4S HIl ¥ 1) 71| 5 s 18 1) S 065 &%
B AE =AM N AR RE G 1) 2P A T X R IRAKAZE bR B L R 2 58 R Y,
38 35 (K] 5 7 8 3 K TRAKA /N 43— 00 1) 751 P 750 S AR g P 1 1

[0038] P9 — RANAE, HEIRATON IRAKAA Wibs S HE N R IE I BEAR E 20 L L IX 2645 W)
B G BE DR AN TRAKAZIN 7313011 790G -4 387 FNG— 15577 B MM I R I o 38 o T A [ p
{H.

[0039] P& 10AR VK], H SR FoR ) 124 IRAKAA: Wb E W B DR () A 5% 22385, tn AR ST
RAIROSE 1T 7T 2 (I SLE B8 MR i (4= IR i) = BTl 5 1

[0040] & 10BAINE], H R TR 124N IRAKAA: Wb S0 3L DR () A 5% 22385, tn AR ST
T P BN K 2% 2H 1R SLE SE 38 IR i (PBMCAE: )+ BTl 5 117 o

B A

(00411 T1.5|&

[0042] A BASEME 7 TR B R - 12 AH G4 (IRAK4A) /- S 1) 9% 28 5w hE (1)
un, Gk B (B, ARG LD PR AE) B S PR R (9 T, BE i) T2 T 7 v YR T T v A
B o AR A DA FE T DL R B - R e TRAK 48 % 3L (K] (%140, CD38.S0CS3 . AQP9.
CDKN1A.GADD45B.B4GALT5. IL15RA TNFATP3.S0CS1 . IL1RN.PFKFB3.BCL2A1.CXCL10.CCLS.
GPR84.C150rf48.DRAM1.CXCL11.TNFAIP6.CSRNP1.PLSCR1.CLECAE.SAMSN1FIACSL1) {1 %
AR AR A Wbs B (B a0, B AV bs EY A/ S A bR S8 H TR EA
TRAKAA S f 5 FRBl o6 i () FE 8 %o 6, 955 TRAK A B 410 81 351 ROV 97 ) SN (R 2 T 7 v T 2%
E T M ELFE TRAKAE B $0 1) 77 09 ¥ 97 P 52 23 16 BB TRAKAA S0 2 JB 1 jR A 1 7 v DA S
T AT a2 PP TRAKA1E B8 J D] (1) 328 7K1 S8 A TRAKA A S 1 9 S Bl G 1) BB 3 1 4%
FPIERI T R FE L T AR BRTT T iE A2 &

[0043] TI%E X

[0044] |8 43 AR , A SCHEIR I AR & B B 7 T AN S e 75 S8 B dE 5 T TH RIS Bt 7 527 - “HH
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5 T A S it 5 R AL R RN TS b el O T RS T AR N AR SR L BR AR A AR L, TS
T EAHE AP (@) 7 “—Fh (an) ” A1 %" BIE S H IR

[0045]  GnASCHT Y, ARAE “407 R FE AR S H AR N R 5 F13E B % ME I8 5 1R %
Y AR SCHI P “2) FAE S HEHE GREIR) £ XZAE B S B B (1) 52t %8 - 49
PR LXT R AL HE X7 (A

[0046] AR IE “IRAK4AIE BE N HI77)” & 8 75 IRAKAZE Foob S % Th A 1 3/ 38 8% v B A1  BEL KT
Pt R BT A T S T A RSy R, TRAKAE B 401 71 ol LA R = 5
TRAKAME 54 S WS 10— PPk 2 Fhag (A B M 75— 22 5 b, TRAKAMS 544 S5 40 il 77
AI PAOE 2 5 IRAKAE 5 A% S AW 1) — Fhes 2 Fh 5 107 14 « TRAKAE 26 300 1) 55160 5 (AN PR
T IRAKAFNHF L IRAK LA HIF < tol 1EESZ A4 (TLR) #IHIF L A A F 1524k (IL-1R) #17]. &
2335244 (IL-33R) #fIl57)  BRBERE 7 1h 2 2 e )37 HE K88 (MyD8S8) #1157l .

[0047]  ARTE “TRAKAHMHI )" B “TRAKAFE BTN & 48 B A SBE T L 61 78 B B P TRAK4 3K
TEEINBER 20 T o FE— AN HAR B St 7 Z2 b, TRAKAF A1) 77 % TRAK A1) 45 & 35 0 7 (i B
) N291,000nME /N FE ) — AN ST ZH , TRAKAA ) 7716 TRAKA ) 25 & 55 F I R 2
100nME B /N o 7E 75— ANt 77 27, TRAKAFI ] 55X TRAK4A ¥ 25 425 A1 712 250nME B /)N
T 5 — AN ht 77 R, TRAKAFI 551 %S TRAKA [ 45 A 55 AL R 20 10nME B8 /N o 78 55 — AN S it
75 ZH, IRAKAHD | 50T TRAKA R 25 626 F 7128 29 InMBLEE /N o 7E — /MR 8 I S it 7 R
TRAKAF il 771 LA 1000nMEE B /N 1) TCH 0 il IRAKAAE 545 F o 7E 3 — ANt 77 2, IRAKAFT il
FILL500nMES B /N1 TCH0HM | IRAKAAS 5 4% T o 75 o — ANt /7 S+, TRAK4 1) 71 L 50nMER
/N ICS0 | IRAKAAE 545 T o 78 53— A SE Tt 77 22 0, TRAKA4I 1] 57 LA 10nMER B2 /ME TC50
FIHI IRAKAE 545 F o 75 55— /NSt 7 S+, IRAKAFD 1) 771 A LnMEEE /N TC50 41 il IRAK4 /5
FAE T A LS T R, TRAKAFD 1712 TRAKAR) /N7 41l 741

[0048]  ARTE “TRAKTHIHIF)” B “TRAKTHE BTN 2 48 B K SBE I 01 78 B B HL TRAK 13K
TEELINBE R 20 T o FE— MR 8 1 St 7 Z b, TRAK L3 A1) 77 % TRAK 1K) 45 & 55 1 g (i B
0 L1, 000nMELFE /N o 7 5 — AN St 7 S, TRAK L 1) 7755 TRAK L 45 & 21 Fl 1N 24
100nME B /N o 7E 75— ANt 77 27, TRAKT I 550X TRAK 11 25 4525 1 77 2150nME BE /)N
T 5 —ANS2ht 7 =, TRAK LI 55X TRAK 1 5 A5 AT R 20 10nMEl B8 /N o 78 55 — AN S it
75 Zd, IRAK LA 50T TRAK LR 25 628 F1 77128 29 InMBLEE /N o 7E — /N RE 8 1 S it 7 R
TRAK 1Pl 771 LA 1000nMEE B /N1 TCH 0N IRAK L5 545 F o 7E 5 — ANt 7 2, IRAK 17l
FILA500nMES B /N R TCH50HI I IRAK LS 54 o 78 o — ALt 77 S, IRAK 11 71 L 50nMEk
/N ICS0 I IRAK LS 545 5 o 78 53— AN SE Rt 77 22 0, TRAK L4157 LA 10nMEl B2 /ME TC50
I IRAK L 545 F o 75 55—/ St 7 S+, IRAK TR 1) 771 DA LnMEREE /N TC50 41 i IRAK 15
AT A e T, TRAK T2 TRAKL 1) /N 537 il 551 o

[0049]  RiE “tol IFESZARINHIAL  “Col FESZARIEHLA”  “TLRIVHI A" 2 “TLRFE P 72
Fi B A L BELIBT L 300 ) L 5 B2 8% T4 TLR (%940, TLR7 W TLR8.TLR9.TLR1.TLR2.TLR4.TLR5.TLR6
F1/BLTLR10) WUE BN BRI 70T o £ —NRFE I S8t 7 2, TLRAM 7T TLRI) &5 & 25 i
(295 40 9291, 000nMELE /N o 75 55— AN S 7 S, TLRIM 55X TLRI 25 5 2 F1 11 R 24
100nMEE /N o 75 75— ANt 77 S8, TLRADHIFAIXS TLRY &5 & 25 A1 7 2950nMELFE /) o 7 5
— AN T R, TLRINH FIX TLR 45 & 25 F1 18 20 10nMER 58 /N o 78 55 — AN St 77 2
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TLRA FIXT TLR &5 G 25 F0 18 29 InMEBE /)N o 75— /MR 8 I S 5 2 9, TLRIMRIFI AL,
000nMEL /NI TC50FMHITLRIE 5 4% F o 75 53—/ St 5 Z& H , TLRAM ] 75 LA 500nMEY BE /N
IC50FMHITLRAZ 5 4% F o 75 5 — ANt 77 7, TLRAMHII 77 LA 50nMEL BE /MR TC504 | TLRAE 5
f 5 E R — AN St 2, TLRIMHI 7L 10nMER 55 /N1 TC504 I TLRAZ 545 S o 7 7 —A S
Jiti 77 S H, TLRAHIFFI LA InMa 5 /N TCH0HM I TLRAE 545 S o 75— LS 77 2 rp , TLRHM i1 77
& —FPEL 2 FHTLRIE /N4 481577

[0050]  ARiE“E A R-1ZARIMHIF BN - 1ZARFETRH L “TL-1IRI I B “IL-1R¥
FUF & 48 5 ARG L BELIT 0 8k1) L Y B B TR TL— L RISGE BRIN B [ 43 F- o 76— AN 5 1) S 7 58
H, TL-1RAMGIFNT IL- 1R &5 G 28 A (R 25 55450 9291, 000nMEREE /)N 7 575 — AN St 7 &
o, TL— 1R 7N TL- 1R 45 455 A1 17 9 29 100nMER 56 /N  7E 55— AN Szt 5 & vh , TL- 1R
FIRF TL-1RI 45 G2 F1 J 1R Z950nMER B /N o 7E 55— AN St 7 R 9, TL- IR HIFIXS TL- 1R 45
BRI RZI10nME TE /N o 7 5 — AN St 7 S, TL-IRAM IR IL-1RI) &5 & 25 F1 7 R 2
InMBGEE /N o 7 —ANRE 8 B St 77 S, IL- 1R LA T, 000nMER B /NP TCH504 i TL-1R{S
SR T AE T AN T e, IL- 1R 71 LL500nME BE /N TCH04 il TL-1R15 5 4% F . 72
Ty AT =, TL- 1R 75 LLSOnME 5 /N TCH0 I | TL-1R15 5 4% T o 7E 5 — A>9It
J7 Zrh, TL-1RAMHIF LA 10nMEk B8 /MK TCH04M I TL- 1R{E 5 4% 5 o 78 75— N sE it 7 S, TL-
IRFPHFILA InMBLFE /N TC50HM | IL-1RAE 5 4% T o #E — LS 7 S+, TL- 1Rl 72 TL-
LRI /INGF 41741

[0051]  RiE “E A ZH 332K FA B33 R FEHH L “TL-33R#M 1l 71)” 5 “TL-
3RFE P S 48 B AR S BELIBF 70 < Y B B T4 TL -3 3RIEIE SR TN BE I 70 T o 7E— MR B I 5K
Jiti 77 S, TL-3 3RV 7 %S TL-33RE &5 & 2 Al 77 (20 4 400 9 Z91000nME B /N o 7E 7 — A
ST S, TL-33RAM i AT TL-33R I 456 56 A1 1N 29 100nMBLFE /I8 o £E 55— AN St )7 58
B, TL-33RAMH TN TL-33RA 45 A 55 A1 F1 R Z150nME B /N o 7E 575 — AN St 77 S+, TL-33R410
HilFF0T TL-33RI &5 & 25 A1 1 N 29 10nMEL B /I o 75 3 — AN S it 77 S8 9, TL-33RAM 7 XS TL-
33RMI S5 G2 AT N 2 InMB BE /N o 72— AN 8 1 STt 77 286+, TL-3 3R A LA 1, 000nMER 5T
/N TCS0FMHITL-33R1E 545 Ft o 7E T — ANt 7 R, TL-33R4M 1771 LA500nMEL 5 /N TC50
I IL-33R15 T 4% F  AE 73— ALt 77 2, TL-3 3R 1l 51 LA 50nMEl B8 /N [ TCH 041 i TL-
3BRIE T T AE Ty — A SEHti 7 2, TL-33RA 77 LA 10nME B /N TCH04 1| TL-33R1E 5 4%
G AR AN T T, TL-33RAMHIIF7) LA 1 nMEE 5E /N TC5040 | IL-33R{E 545 5 . fE— 1%
S 7 ZEH S TL-33RAMHIFIE TL-33RI 7N 73 il 77

[0052] AR5 “HEFE 2> b A B B KL (R 884 i 717 | “BEAE 43 1h 32 B B R R 884 LA
“My D88l F1” Bk “MyD8SFEHTFA” A& 45 B A% « FELIT  FH] - Y Bk Bk My D8 SIS 5L T 6 1) 43
T AE—ANRE E I St 7 S H , My D881 il 71 X My D88 1) &5 625 A1 77 (ff 5 5 450 S8 £491,000nM
B /N AE 7 — AN St 7T S H , My D884 i XMy D88 [ 28 £ 2% Fll 77 9 29100nMER B /)N o 7F 75
— ANt 7 S, My D881 il 71X My D88 [ 45 A 55 Al 1 N Z950nMEl 7 /)y o 78 73 — N SE il 75 56
th, My DS i) 771 K My DS S ) 45 4 5 A1 17 9 291 0nMER 5 /1N o 7E 57— >S5 22, MyD8 8411
FIRIMy D88 £ G 21 Fl 1 N 29 InMER B /) o 78 — MR 1Y) S it 77 28+, My D88 #1751 LA 1000nM
B S /N TCH04M HiMyD88AE 5 4% F o 7E 3 — AN St 77 2+ , My D884 il 351 LA 500nME, 5 /][]
IC50P My D881E 5 4% F o 7£ J — > SETiti 77 28 v, My D884 1] 771 LA 50nMEk B /N ) TCH50 4111
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MyD881E T 4% F o 7£ I3 — AN SL it 77 22, My D88 il 77| LA 10nMEl B /N IC504 il My D88 5 4%
S AE AN T &, MyDSSHI 71 LA InME 5 /N TCH0 M IMy D885 544 5§ o #E — 25K
it 77 &, My D88l 771 /2 My D881 /N 3 - #l il 771 o

[0053] R “CD38” & Fa 4 1% 38 , H HALHE H [R] Y4 « 5748 AN Fih 784 . CDI8TE AR A dek - 4
FRNADPRCI o iZ A TE AL $5 A 0 L) 4= 4CD38 , LA S 75 40 g A i L 7= A= AT Ar) 2 A CD38 . 1%
RIEALFECDIBI) R IRAEAE B AR A4 (151 G BY F A0 A B 55 7 J PR AR A4 o 12 RS R4 451 40 A CD38
fICD38HE A .mRNAFE A1 (491, SEQ ID NO:1;GenBank® 3% 5NM 001775.3) Al ACD38H) & Ft
% 5 %) (#5141, SEQ 1D NO:2;UniProtKBE 3% 5P28907) LA K3k H AT Ar] HoAt ¥ 4k B4 K U5 1)
CD38 DNA.mRNAFHZFER 751, B 4G FL BN » a0 R A S A U5 4 (e, /N BRI R o
[0054]  R1E “SOCS3” A2 Fa 4 M A -5 5 A% T 30 4 il 771 , ¢ HL A0 45 I [R] Y47 9745 i [m] Fof
1 . SOCS3FE AAFE Hh tH AR A 41 B[R 7155 S AU SH2 28 [ 3 (CTS3) STAT I S A STAT #1751 3
(SST3) AIATOD4 o i% A IEALFE A 0 T 1K) 4= K S0CS3 , BA K A 48 g vh in 7= A i A ] 72 20 1)
SOCS3 o AT ALFHESOCS3HI R ARATAE [ AR A (5] 4 BY 42 A8 A B S5 67 JE DR AR ) o i ARAE R4
#1140 AN SOCS3 I SOCS3 4L K .mRNA /T 51| (491141, SEQ 1D NO:3;GenBank & 3% 5NM_003955.4) 1
N SOCS3( 5 K2 7 %1 (1141, SEQ ID NO:4;UniProtKB% 35014543) LA &% 3K AT HAd
HEZN) K IRIFTSOCS3 DNA\mRNAFIZ LR J7 41 , B 450 FL3h ) » W R A B Aiveis 145 204 ()
ut, /N AR o

[0055]  RifE “AQP9” & Fe/KIBIEER A9, 3¢ HAHEH F YEY) « 548 F R Fp A, 76 A A0
AQPOFR g7k H il 85 199 Hs T17287 . T1 7287 MI/NA BB 1 (SSC1) o % AIE A FE AN T
(1) 4K AQP9, LA S AE 40 A i 177 A (AR AT T 20 AQP9 o 1 AR TE AL HE AQPI IR R AR A7 FE ) A8
A () T B B AR A B8 S A 2 (R AR AA) o 2 AR BLFE 491 G A AQPIfYI AQPIZE K] - mRNAJF 5] (51
SEQ ID NO:5;GenBank® 5*5NM_020980.4) A1 ANAQPI & 2R )T 41 (40, SEQ 1D NO:6;
UniProtKB% 5% 5043315) LL Aok A AT AR A HES P >R IR TAQP9  DNA \mRNAFIZ B iR |7
F, EFE FLsh A, Wn R K S AmG 5 304 (B an, 2N IR ERD

[0056] R iF “CDKN1A” &2 $5 40 ff J& BA d 0 A0t e S g ) 770 LA, I HALHE FLFIR YY) L R AR
FTTE Fp 2, CDKNTATE A4T 4 FR AR ACDKA BAE FHE A 1 (CIPL) B b A E A 6
(MDA-6) Y A= T P53 PG F B 1 (WAF-1) o 1Z AR E B $5 A 0 T H 4= K CDKN1A , P K 75 41 g
B0 7 A AT AR 2 2 CDRN 1A o 1% A 15 4,35 CDRN T AR R SR A7AE FR AR A4 (f51] 4 BT 422 35 4k i 2%
B I R AR AA) o 1% AR5 AL 45 451 40 A CDKN1AFK CDKN 1AL K .mRNAF 51 (71 40 SEQ ID NO:7;
GenBank & 35 NM_000389) FI A\ CDKN1A[H &R T 41 (B 41SEQ 1D NO:8;UniProtKB%E %5
P38936) LA K 3K [ AT fa] HAth A ME h 420 51 Y5 ) CDKN 1A DNA .mRNAFIZ L2 5 1), 60, 45 0 L 5)
W, a0 R A S AT U5 A (s BROFTER R -

[0057]  RifE “GADD45B” J& #8 4= K A5 ¥ FIDNA#5 4% 175 5 M Be ta, 3+ HAFE H R YR R 48 K&
FL[F) Fh 7Y . GADDA5BTE A A H M RR A BERE 20 A W20 S BB FIMyD118 (MYD118) o 1A fL 3
AN TP 4 KGADD45B, LA 2 72 i i b in 177 A= R AT Ar] FE 20 GADD45B » 1% AR 18 3. #5GADD45B
(1) R ARAFAE ) AR AR (51 B 482 A8 A B S5 A 5 PRI AR AA) o i AR E L 45 451 G A GADD45BI¥IGADD45B
FEH SmRNAJF#1 (5114, SEQ TD NO:9;GenBank £ 3% 5-NM_015675) F1 N GADD45BH) Z LR JT 41
(%140, SEQ ID NO:10:; MUniProtKB¥ 5% 5075293) LA KoK H A 0] HoAth 5 4E 2 7 R Ui 1
GADD45B DNA.mRNARIZ FERR 751 , B 4E 0 FL 300, W R A S A o sh 4 (19 4, 7 BRAIR
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B o

[0058] R “BAGALTS” fE48B-1,4- Y- FLpE R AL M5 , H AL 6 L R I 4 9348 ] Fh 2L
B4GALTS7E A AT 45, o 3 R JgUDP—2 L0 - B-N— 2, ok 25 781 W it 1% AR AE AL 48 R I T 4 K
BAGALT5 , LA S A2 4 i v n T 7= A= AR AT T 2RI BAGALTS o I AR 1E AL FEBAGAL TS 1) R SRAFAE )
ARAR ({51 G0 BY 422738 A4 B S A FE PR AR ) o 1R 1AL 45 451 0 A BAGALTS ) BAGALT5 5 Al \mRNAJF
FI) (BIUNSEQ ID NO:11;GenBank & 3% 5NM 004776) , LA Az ABAGALTS /28 HE W2 /5 41 (491 11SEQ
ID NO:12;UniProtKB¥ 5% 5043286) LA A oK H AT Ar] HoAth B A ) ok U () BAGALTS DNA.mRNA
AR 7 51, BLHET FLahd , W R K S e 45 304 (B /s BR AR ERD o

[0059]  RiE “IL15RA” & 48 A = - 1552 R W S a, FF H AL G FL R IR 4 | 5748 Al fR] Fi 8L
TL15RATE ARSI 1 tHFRACD215 o AR TE AHEA N T 2K ILI5RA, L R AE A - in T A4
AR TE SR TL15RA « iZ ARAE AL 38 TL15RAR R ARAFLE R AR A (191 G BY 2 A AR Bl S5 Ao 2 TR AR
) i ARTE B H5 510 A TL15RA TL15RAFEK .mRNAJF 51 (5401, SEQ 1D NO: 13 ;GenBank & 5%
SNM_008358) AN TL15RAFI R IEIR %1 (140, SEQ ID NO:14;UniProtKB% 3% 5Q13261) LA
KoK I ATATT HeAh S HE S K U5 ) TL1SRA DNA .mRNAFNZ LR FE 41 , L FER L3040, tn R K5
YR 15 S (140, /N BRFIR BR) o

[0060] R “TNFAIP3” & 48 TNFaifs T 1 8 (1 3, H H AL 46 I [F] Y 4 9 A% A fA] Fp 2
TNFATP37E A 4535 H ) 9A20 . OTUD7CERA T SBL . 1% A TE A3 A I T 4> K INFATP3, DL K2 77
Y1 B RN PR AR AT AR 2 A TNFATPS o 2 AR 1B AL FE TNFATP3 Y R SR A7 TE I AR A4 (151 4 B %
AP A B 245 o 2RI AR AK) o % AR E A3 151 0 N TNFATP3 I TNFATP34E K] . mRNAJF 1] (51101, SEQ 1D
NO:15;GenBank & 3 SNM_001270508) F1 A\ TNFATP3¥ & 3 1% 751 (441, SEQ ID NO:16;
UniProtKB¥ 5% 5P21580) LA Aok H AR AT HARE HESN Y oRIF A TNFATP3 DNA \mRNAFIZ JE PR
5, LR FLah , 40 R S A i sh (Blan, N RATR R -

[0061] A& “SOCS1” J2& 4841 ffL Kl 715 5 4% T 1 9 0 5] , - H AL FE FL 5] PP 58 748 A0 =) F
A, SOCS17E A8, FH tHFR NSTATE S STATHIHIF L (SST1) TecHH HAE R 3 (TIP3) . 4H
bRl -5 ) SH2 8 F 1 (CISHL) BLJAKZS & 8 H o AR TEBLHE AN T 1) 42K S0CS1 A S AE4H
JH R 7 A A AR 3R SOCS T o i AR TE B 35 SOCS 1 R ARAZTE 1) AR A4 (51 G 8Y 482 AR A B
SN FE R ARAR) o 1% ARTE B $5 5] 40 A SOCS 1) S0CS13& Kl \mRNAFF %1 (51411, SEQ ID NO:17;
GenBank 5 3% 5 NM_003745) F1 A SOCS1 ) 2 H12 /7 41 (15140, SEQ ID NO:18;UniProtKB¥ 3%
5015524) LA R B ATAT HoAd G 4 2 R U5 1) SOCS 1DNA - mRNAFN L 18 17 41, 0. 955 T 7L 30
Wi, a0 R A WA U5 A (1, N BT o

[0062] AR “ILIRN” 248 EH 1 3= L2 AR i5 P07, 3F HAFE L RIYEY 548 R Fh AL TLIRN
FEAATS B SyAnakinra . IRAP . DIRABKMVCD4 . 1% A 3B AL HE AR A0 T 4K ILIRN, BL )2 {E
ST B A 7 AR AT AR T 20 TLIRN o 2 AR 5 B4 TLIRNE R AR A7 AE (1) A8 A (491 4 B 4248 4
B A7 FE R ARAK) o iZARE B HE B 40 A TLIRNA TLIRNFE K] .mRNAF 1) (7140, SEQ 1D NO:19;
GenBank 5 3% 5 NM_173842) FI AN TLIRNHI Z 5L /7 41 (15140, SEQ ID NO:20;UniProtKB¥ 3%
S P18510) LA K2 K F AT AT HAth B HE B4 K YR TLIRN. DNA mRNAFIZ LR 17 51) , A 360 FL5h
W, an R A S ARG U5 A (1, AN BT ERD o

[0063]  RiE “PFKFB3” A& $56— M IR R bl -2l / SR WH -2, 6- RS RR I 3 , F HL A 3E H A U5
W) AR FNE] Fih 78 PRKFB37E A 451 dek 0 F) 4 TPFK2 W PFK28Y i PFK—2 . 1% A 1B A0 4% 2R in T ) 42
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KPFKFB3 , LA S AE 40 A H 0 7= AR AR AR B I PFKFB3 o 2 AR 1E A FE PFKFB3 1 R A A7 7E 1
AR (51 T BY 22 25 A B 2 A5 35 DR AR ) & 12 AR 15 45 491 i A PFKFB3 ) PRKFB3 3 [A . mRNA ¥ 4]
(B WISEQ ID NO:21;GenBank® 3% 5NM _004566) F1 A PFKFB3f#) & 5 /% ¢ 41 (51 4nSEQ 1D
NO:22;UniProtKBE 5% 5Q16875) LA Aok H AEA] HAth 5 4E zh 4 >k I I PFKFB3 DNA \mRNAFIZ
FLBR T A, B S ALY, 40 R A S AR U5 sh A (/s BRFTR R -

[0064]  RiE “BCL2A1” ZFEBCL2AHE AAL, 3 HAHEH [FJHEY) . 5878 F[E) Fp A4 . BCL2A17E
A, B GRS VACCL L ACC2BFL1 .ACC—1.ACC—2 HBPA1E{BCL2L5 o 1% A HE A, 36 A i 1 )
2KBCL2AT, LA R AE AR 0 T = A AR AR I BCL2AL AR TE AL FEBCL2A L H R AR 1
(1) AR A4 (51 Gn BY 422 AR AR B S AL FE PR AR ) o 1A A0 4 491 i ABCL2A1 FIBCL2A1 JE [A] \mRNAJF
H) (f51tn, SEQ ID NO:23;GenBank & 3% 5-NM_004049) LA 2 ABCL2AL K] & EE 88 2 41 (16141, SEQ
ID NO:24;UniProtKB¥ 3% '5Q16548) LA S oK H AT HAth B AE 5 4 KU I BCL2AT DNA\mRNA
AR 7 51, LG FLsh A, W R K S AmME 15 304 (B, ZNER AR ERD)

[0065]  AiE “CXCL10” J& 48 C-X-C3: /7t K T B AR 10, 3 HALFE L [H R . 53728 Al [H] F
A, CXCL10E A A5t -h k- 9 C7 . IF110.INP10.IP-10.crg—2.mob—1.SCYB108, g1 P-10.i% A
TEALFE AR D T 2K CXCL10, BA K 78 48 i o n T A2 B AT AR TE 20 R CXCL 10 o 2 AR TH A0 4
CXCL1OF R ARAFAE B AR AA (1) T B A0 A il 5 o7 B R AR AAS) o 2R B B35 451 4, ACXCL10H]
CXCL10JE Rl .mRNAF> %1 (41411, SEQ ID NO:25;GenBank & 3% 5-NM_001565) A1 A\ CXCL10¥) 22 &
2 5 51 (40, SEQ 1D NO:26;UniProtKBE 5% 5P02778) LA Kok E AT Ar] HoAth B sh ok I 1)
CXCL10 DNA.mRNAFIZ IR 7 41, CLEGIR FL2h ¥ Wi R K S e 15 204 (1) o /) BRI K
B o

[0066]  RifE “CCL8” & F5C-CIHE FritafbH T HCLAARS , 3 H AL FE H [H J5 4 . 548 Flfa] F 2, CCLS
TEAATE A B R AHC14 MCP2 MCP—-2. SCYA8ESCYA10 . iZ A E G454 in LA 4= K:CCLS, A K
TEL A P I 7= A2 AT AT T2 X CCLS o i ARE AL FE CCLS I R ARAFAE (1) AB A4 (151] 4 BY 4245 4k
Bl S A7 JE R AR AA) o 2R TE L $5 51 i A CCL8Y CCL8JE Kl \mRNAF 51 (541, SEQ 1D NO:27;
GenBank 3% ‘5 NM_005623) FI A\ CCL8I¥) 2 22 /741 (5140, SEQ ID NO:28;UniProtKBE K5
P80075) LA K [ AF-fr] H A 6 #E B4 K Y I CCLS  DNA .mRNAFN 2 JE 82 15 1) , CLF5 I FL3h W) ,
W R KB AmE U 34 (B, ZNER R ERD

[0067]  ARiE “GPR84” ZHECHER A MBI Z44K84 , I HALFE H A J54 . 8 A8 Al 6] fh AU . GPRS4LE
AL H AR AEX33BUGPCRA o iZ A TE AL HE AN T 42 KGPR84, LA A 78 41 g o hn T 7= A= )
AR K HIGPR84 o A AL FEGPREAM R ARAFAE [ AL A4 (51 G BY 452 A8 A Bl &5 A5 JE A AR 445
A L FE 1 W1 A GPR8AKIGPR84JE K \mRNAJF #1] (511401, SEQ 1D NO:29;GenBank & 3% 5 NM_
020370) , LA J2 A\ GPR84M & L/ 1) (41, SEQ ID NO:30;UniProtKBE 55 QINQSS5) LL fz
K AT AA] ARG HE S ok 5 ¥ GPR84 DNA mRNAFI S 18 5 41, A0 450 FLE , i R K50
A U5 3 (e, /AN AR o

[0068] AR “Cl50rf48” &8 155 YL oI I8 5] 2 HEAS , F HALHE H R IR47) 9878 A [|]
R, C150rT487E AT, H -t FR ANMES 1 BRFOAP-11 . 1% AREALHE A I T 4 K-C150rf48, LA %
TE 40 B RO 5= AR AT AT 2 XA C 1501 48 . iZ AR IEALFEC150r A8 R ARAF1E I AR 44 (51 4n
BB R B SE  FE R AR AAR) o 12 AR AL FE 1 i A C150r £48[11C150r 4834 K] \mRNAJF 41 (f5il 4,
SEQ ID NO:31;GenBank3%5NM 197955) F1 A\ C150rf481¢) & JE/ 41 (%141, SEQ ID NO:
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32;UniProtKB% 55:Q9C002) LA A AR A HoAth 15 ME S P RIS C150r£48 DNAmRNAFIZ IR
75 LRI LB, 40 R A BRI 145 sh 4 (B a0/ INER R R ERD

[0069]  Ri%E “DRAM1” 2 Fi DNAFG 4% 115 1 1 Wik 1 45 7501, 9 LB 4% L [R] YR A7) 5748 i =] Ff
A DRAML7E AR A8 H A FR I DRAM o 2 AR T L35 2R I T 4 K DRAML , LA R AE 4 i in T A
(AT AR T ST DRAMY o 1% A 5 L FEDRAML [ R SR A7 75 (1) AR A (451] 21 B 42 72 A B8 S5 A5 286 [ A
) o % ARTE 45451 a0 ADRAMI fDRAM1 5 [R] .mRNAFE 41 (49121, SEQ 1D NO:33;GenBank & 5% 5
NM_018370) LA S ADRAM1 ) & F2 7 51 (49121, SEQ 1D NO:34;UniProtKB% 3% 5Q8N682) LA
KoK AT AT HoA A HE S K U5 A DRAM1 DNA .mRNAFN 58 5 1), AL 35 LB, tn R K5
YR 15 S (14, /N BRFIR BR) o

[0070]  Rif%E “CXCL11” 2 $5C-X-CHEFFRatb K FRCAR 11, HF HA 5 R Y5 L 548 Fi =] Ff
T, CXCL1 17 A4¥ide AR N TP9 \H174 . TP-9.b-R1.I-TAC.SCYB115{SCYBIB., i% A 15 F0 45 A
0T A CXCLT LA A AR 2 pf vh hn = A R ARAT T 2R CXCLL L o i ARIE AL CXCLL L R AR
AFAE ) AR A (5] 4 BY 2 70 Ak Y 8 A7 5 R AR AA) o 2 AR T AL 45 491 i A CXCL1 1R CXCLT 138 [A]
mRNAF 51 (411, SEQ 1D NO:35;GenBank & 35 NM_005409) F1 A CXCL11) &I /7 51 ()
U1, SEQ ID NO:36;UniProtKB& %5014625) LA K 3K A AF (] HoAth A ME 3h 4 K JE 1 CXCL11
DNA mRNAFIZIE R 5 471, B 460 FLsh 0, Wn R K sh Fms 45 304 (B, ZNER IR ERD

[0071]  R3E “TNFAIP6” /& & TNFaifs T 1 85 (16, H H AL 46 I [F Y 4 9 A% A fA] Fp 2
TNFATP6E AR 435 H B AR N TSGO B TSG—6 o A TE AL HE AN T 1 4K TNFATP6 , LA K 7 i i
0 L= A AT AR T A TNFATPG o 12 AR5 AL F5 TNFATPO [ R SRAF1E A5 44 (151 T B 422 785 Ak
SN LRI AR AK) o 1% ARVE L H5 4 0 N TNFATP6#) TNFATP6JE K] \mRNA 7> 51) (45411, SEQ 1D NO:
37;GenBankZ 5 NM_007115) A ANTNFATP6 I Z 2R 7 41 (141, SEQ ID NO:38;UniProtKB
B 35P98066) LA KK H AT A I Ath B A Zh ) K U5 ¥ TNFATP6  DNAmRNAFIZ L /7 41, 4
W L3N, a0 R A S AR U5 sh A (e, /N R AR ERD o

[0072]  Ri%“CSRNP1” 248 & S M EA R ML Z R E A1, F B AR Y R
[ F Y , CSRNP 1 #F A< 44, 7t k9 AXUD1 . URAX1 . TATP-3 . CSRNP-1B{FAM130B. 1% AR AL FE A
I A CSRNPL, BA K 78 40 H A i 1 7= A2 (P AT AT T 20 CSRNP o i ARAE AL 35 CSRNP1 K
SRAFAER AR AR (f5] 2 B 9220 4k il S8 o7 R R AR AA) o 2R 7 A0, 5 49 41 A CSRNP1[#JCSRNP 1 5 [A] |
mRNAJF %1 (51141, SEQ 1D NO:39;GenBank & 3% 5NM_033027) F1 A CSRNP1#) & FE IR ¥ 1] ({51
U1,SEQ ID NO:40;UniProtKBE 3 5Q96565) LA K 3K [ AT {A] FoAth 45 4 2 5K 5 (1 CSRNP 1
DNAmRNAFIZIE R 5 471, B350 FLsh 0, Wn R K sha Fms 5 304 (B, /N IR

[0073]  ARiE “PLSCR1” 24515 I8 NI EE (scramblase) 1, 3 H A F5H [E Y54 . 28725 Fil [&] Fp
A1, PLSCR17E A 475 At FR AMMTRALB o 1% ARAE AL G A In LA 4= PLSCR1 , BA K& 7E 41 i+ i
TS F AR T I PLSCRI o % AR E AL FE PLSCR 1K) R AR A7 LE I AS 440 ({7 T B 49 A5 44 Bl 467
FERIASAAK) o % AR E A5 45 i APLSCR1PLSCR1 2 Kl \mRNAJF %1 (49140, SEQ ID NO:41;
GenBank ¥ 35 NM_021105) F1IAPLSCRIfZIEIRF 41 (540, SEQ ID NO:42;UniProtKBE 3%
5015162) PL KK B AR Ho Al A HE S K IR IPLSCR1 DNA mRNAFN 34 R 7 51, 0 45 R AL 3
W, an R A S ARG U5 A (1, AN BT ERD o

[0074] IR 1E “CLEC4E” 2 $5CAY it 45 3= 45 M B o Tk A B IR E , I B A 3[R 540 SR8 A fm) A
R, CLECAEAE A 4535, tH HR AMINCLEE{ CLECSF9 . 1% A ¥E A3 K i T 1) 4 K- CLECAE , LA X £E
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ST A A i 77 A AT AT FE 20 CLECAE o 2 AR AL F5 CLECAE [ R ARAFAE I AR (51 G BY 2240
AR A L R ARAA) o 1% AR 15 A0 45 491 41 A CLECAE ) CLECAEE Al \mRNA 5 %) (4111, SEQ 1D NO:
43 ;GenBank & 3 5 NM_014358) FI NCLECAER) Z HE 1R )7 41 (41, SEQ 1D NO:44;UniProtKB
5 QIULYS) BA Sk FATAR HoAt A5 ME SR Y CLECAE  DNA mRNARNZU 12 5 471 , A 4 i
FLENW , W R K S AmE 15 304 (1, ZNER R ERD

[0075] R ifE “SAMSN1” J2& 45 SAMEE #y35k  SH3EE M35 A% e A A5 5 1, 3 H AR H R JEY | 5%
AR F[a] A SAMSN1LE A< A 3sk ot #R Ay SLy2 \HACS1 . NASHI . SASH25,SH3D6B . 1% A 1E 1,4 K
IR T 4K SAMSNL , DA A2 7 248 B A i T 7= A= R AR AT 1 3K 19 SAMSNT o 12 AR 75 A0 45 SAMSN 1 ) K
SRATAE AR AR (9] 4 B 42 A8 A B S5 67 JE DR AR K)o 12 AR A0 4 497 21 A\ SAMSNT [ SAMSN T2 []
mRNAFF %1 (5141, SEQ ID NO:45;GenBank & 3 5NM_022136) F1ASAMSN1 ) & FE R ¥ 1] ({1
U1, SEQ ID NO:46;UniProtKBE %5 QINSIS) LA K 3k [ A ] HoAth A ME 54 >k I () SAMSN 1
DNA mRNAFNE LR 7 51, CLFEM FL AN, an R AL S AT 15 204 (B, /N BRI R ERD) o

[0076] R “ACSL1” 4RI AL HEEA & BB BE SR A A 1, I H AL FE LR YR =A% I H
6] Fh A ACSL1ZE A 4TE, 0 77 J9Acs \Acas JFACS.Acas] Facl2B{LACS1 . iZ A EALHE AN T
(1) 4 ACSLL, DA R AE 40 i o i 7 A AR AR T sUAACSLT o 1R T B FEACSL Y R SR A7 AE I
AR (191 U B 42 A8 A il 2 67 FE (R AR AA) o 1% AT 35451 4 A ACSL 1 ACSLIZE K] \mRNA 5] ({31
11, SEQ ID NO:47;GenBank® 3 5NM 001286708) A1 AACSL1(K) & IR 751 (40, SEQ 1D
NO:48;UniProtKB¥ 3 5 P33121) LA J >k HALAT HAREFHESN YR IEATACSLT DNAmRNAFIZ
BLBR T A, B S FLBIY) , 40 R A SRS U5 A (e, /N BRATRERD o

[0077] WA SCRT L, RAE “EE” AME” T2k 7 v B3 E L, =18 A SR YT AT
AN, EARENE T (BFE e N30, B ansl A0 5 T ShAIE B0 A S 4
AHEN RK YD) o R 8 B ST B, A B3 2 N iz B E T DL B VIR 5E A
A A A TRAKA A 5 (1) BB Bl IE (91 G, S 8 9 KB 98 PR BB L 4T ALy B WG TR T 4
e £ IR PR A MR R G R SR R IR R L T R SR AAE LT
TER T I 7 T 095 AR 22 S AE A BEE) o« S5 mT A S B 0 FH TRAK 48 5 4001 1) 571 L HeAth 2659
TBIT B AT AR IEAT I 697 - R AR VR TT I, B ml g oA R 259002 B IR AT SE5e ™,
W2 Ui, J 8 AT RRSe A7 “HR2k” (RPAE it FH A LR YT 771 I B — 77 2 1 TRAK 4388 2 10
I BT T 8 B 18] R, AR IR T UG R T 52 303 10 H 1) B AR B2 520k B B0 46 “TRAK 418 2%
FIH A 792 DUAMR FA T v o 3 R A IR i O T SRR T AR B2 R A R IR
H A2 Wia T Wlw Ik

[0078]  ASCH ARG “BuAk” ldse )™ XAE L, I HAALFE & Ak 45 0, G (H AR T 5.0
U 2 SRR PUIR 2R S R PTAR (B dn, BURE S BT A iR v B, R BB AT 1R L 1
PR 45 AT

[0079]  ASCA] B4l HE) “Z % H IR 8 C%IR” R IMER KN ZE RN R &Y, (5
DNAFIRNA o 4% 5 R 7] LA it B A2 Bl A% 1 IR A% EAZ IR 2 1 P A% R il e A/ B H 2 4B
W, 5 AT DL i DNABRNA SR & il 5l 1 A s B FE NS 0 i AR ART SR A DR , 4514, AR
SCHTE SCR 20 % R AL AE AN PR - 50 % AR OUEE DNA | /L H5 BB AR OUEE [X 35 DNA | 5457 T XL
SERNALL A2 0,35 B4 R OUEE [X 35 fRTRNA L A, 2 DNAFIRNAR & 40 -, FL 0T DL Bk 1Y), B o
TR b U 1) BB 5 B FTDOUEE (1) X 3k o S 4, AR SCRT RIS “Z A% IR 18 8 6L S RNAEK,
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DNABERNAFHIDNA P 5 (1) = [X 33 o 753X 48 X 330 rh 1 55 7T LASK 5 AR IR 73 1 BOAN R 20 o 1 X 35
A DAELHE — AN B AN 0TI A, (E R B i R b S L — L 4y 1 1 X . — IR X (1) 431
Z—IEE RERT IR ARE SR B AR AFECDNA,

[0080]  ZAXTF IR W] LB S AR M AAZ H IR » 40 H A A% IR S HL R AU« W SR AFAE X 1%
TR LS B, H o] DLIE R S 25 2 BT e Ja AT % T BRI 7 41 vl DA SR P IR 2
53 T ZAZ IR AT A G UG gt — A, dniE it SR A A SR B , 1)
g™, R B — N AN RIRAEAE R AZ B IR A% T IR (A1 » 451 Gan FH A5 Fi, iy 1)
(il Pl B TG TR — T R 2 R R T 0 2 FR PR IR 55 Ny L 4y 1 B (491, B AR B R T
AR B SE) BRI L A Bl an s B i (B, PR VRV PUE VB S
IR R -L- B 55 (1) IR LA A L7 o R (i mg k& e 3R 55) I IR EeAB 1 | & B & 57
(151 4n 4> i ~ TSR 4 Tl SR T 4 SR ) I IR A A L A e AL 7R B I A2 1 L B B 1
(R R ARz A (9 a0, « e Sk R) DA S RAB TR SN 2 A% 5 R - e A, B I8 % A7 R AT
e 2 T A A1) a1 T R ] ol e A (A1 DA, s v DR 4 B A DR, B s DL i 5 5
HARAZ T IR ) HoAth B, 50 AT DL 5 (] A e [ A SCREI SR & 57 I3 R i OH AT LA B i R AL,
BRI ER L 22 208 S5 1 PR A L 230 43 A o AR e th ] DA AT AR A e OR3P 2 . 2
1% R IE AT LA A B A Q08 O R0 B A% B B A8 A B I SR 5, B A 5l an 2 -0
Fo- 27 -0 IR - 27 - - B2 -2 EUZME IR IR AU S a— e Sk B 22 m) S AR, n el s
RURE AR BER I3 6% ML PR B PR W R S5 OK BRI B | G PR S R e B A% SR, G
FERLPE T o — B2 AN B IR R v DA B A i e A (A AR o T e AR i e B A 4
{EARPR T LA R st 77 %2, P SRR B 4P (0) S CHRARERER”) <P (S) S (“HifRIERER") « (0) NR2
(“BEhzizle”) <P (0)R.P (0) OR’ .COBLCH2 (“HH 4% (formacetal) ™) B, Hr & PMRELR M
SEHCAHE AR B B A e 2 (1-20C) , AT e Hb AL Sk (—0-) B 05 JE Vs 2k IR bE 22 L IR 0
Bl g5 ik (araldyl) AR ZZERR T A AT ZAR 2 A% IR AT —FPel 2 F
ANTF) R B 1) A ST BT iR W AE A A0 / 85 22 Mor R S8 2 BB A o 26 BT IR il & A T A SO 1) B
HZ IR, CLFERNAFIDNA o

[0081]  WIARSCAT A, “BEAX TR 8 &8 1) St 2 IR, K ((HAE L0 /N T4
250/ ML IR « EAZ TR v UL & B « RTE “SER IR M2 IR A2 AR . B
[N 2 4% T R I A [F) L 58 18 T H IR -

[0082]  RIE “HI4)” & 45 B8k 2 A TR, H AR 1 5% IR 4228 Fd i i i $e L B 1 3° —0H
P v EAMAIR R G

[0083]  RiE“/NrT7 T80 T B NZI200058 /R 1l 5l 55 /)N, A i A 2950038 /)% Bk 56 /)
AR 731

[0084]  ARTE “ar ™ A0 475 A ArT o I 5 B, 0 7 L 4 AR ) e o

[0085]  4nATSCHT F, ARE “LEbR G4 2 T8 o] LUAERE o R g Al 20 0 F8 7R 70 180 14
(5, F50) <2 e A/ s TS Fa ) 5 A4 5] inCD38 . S0CS3 . AQP9 . CDKN1A . GADD45B . BAGALT5
IL15RA.TNFAIP3.S0CS1.IL1RN.PFKFB3.BCL2A1.CXCL10.CCL8.GPR84.C150rf48.DRAMI .
CXCL11.TNFAIP6.CSRNP1.PLSCR1.CLECAE.SAMSN1FIACSLI . 4 Wk 54 ml LA 2 F 0 A Wb
B, FE B e R ERE (19 I TRAKAA Y 5 (35 BB Bl AE) 1 28 5556 TRAK A 3688 % 417 8]
FNATT BUR B 52 25 1) AT BE T HI 487 o LE Wb & A FREANR T 2 B2 (B 4nDNA K/ BLRNA
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(B UMmRNA) ) « 2 1% EF R H5 D153 () 4nDNASE DLED 2 Bk 2 KRN 2 A% B R A& 1 (151 a6
BEIEAE ) SRR B RN/ B TR 2 IR L  7E — S ST 5 R b, AR AR B A
Al

[0086]  fnASCAT H , AEWhr S B B OK P 2 AP RE S A B RS I R 7K T o JX e ] DA
ARSI E AN AT I BAEAR SO AT 7k

[0087] R “FRIKIKP” 8L “RAE K" 85 2 F8 AR WA h A As SV & . “Rik” 18
HARTR RS R (0, J R Y RN/ B A B A L RLE J2) F A N A HR A7 AR B AT I 45 M 1)
AR B, A SO H, “RIS” WU R I E IR R I B 2 R 2 EHR
A/ s 2 IR (F1an, 2 IR B IS 12 40) o S 2 A% IR BRI 2 IR 2 i IR AN/ B
Z WAE (a0, 2 IE R B3 S A2 ) 19 BE R U ROE , o e AR IR E IR B B
A ST e SR A BRI e S AR a2 R E 2 K B S 0 T (o, il B K AR “RIE
(1) B2 D] L9 7 7 3% emRNA 22 A% T BR S i 49 8 126 ol 22 JOR I S e L IR , DAL 4 7 S GRNAEL R
e B R 2 ORI B e L TR (81 a1, %3 AR REAZRRNA)

[0088]  “HENNIKFIAE”  “HEINAIFRIEACE” L BN BB R R L RE I RIAK
S B CPE KT S FR AR TR IR AN A R AR bR A HE 0 Rk B N K, i
RGNy A 7 B EORRE (191 W TRAKAA Y T 19 956 BB BURE) 19— ANB 2 N AN (9] g R 49)
PR R (1 e A= b 7B ) BSOK B R A/ B RE S R AR R S AL R IE K
[0089]  “VYelk/INKIZIE”  “UR/INHIZRIEACE” L Yl /NI KT L “FRAR A k7 | “BR AR I K
S B PRARAI K SP A2 8 AR X T 0 FEAS A AR bR B B RN R B BN 1 KT B
X HRANVE A P BB U AE (1 AN TRAKA S 5 1) 96 B B 0E) 1 — AN Bl 22 AN (191 4 4 R A
) BB (91 D8 R AR Wbs B ) Bk B G E AHL /B IR RE S e AR s BB AL SRk K
o AE e ST R, PRI RIS LT A B A Rk

[0090]  RE “B RILR” FEA S 2 T b B 1 DT ) 5 (R Bl B DR A, Ly Mo T 4R RF 40 g
DiRee AT /D), I ELE 72 BT E S A oh R A7 AE

(00911  4nARSCAT A, “P 387 1@ e fa A BT T P I E 2 A8 DU 7% “2 A8 D17 248
ZDPIAEE DL “PE D17 A — 8 maE SR T 91 56 4 5 21 BANEAH [R] 540, 3 DU] DL AL
AR, il AN A =87 F0 A (s 60 & mT S8 e S8 (HAS B AN 7 31 1)
IS NI E BN AR H/ B AR B R TR R AR R A 1R

[0092] WA SR, “BE &5 S B B “PCR” H AR E 5 R Te X RERI AL 7, H b i E A A%
iR RNAFI/ B DNAF RE 52 Fr Byl in 25 [ 4 FINo . 4,683, 1957 Tk 47 18, 38 5 , 75 B MR
R X 35k ) A i 5 DA AR 3R A5 7 SIS B LA AT DL T SEAZ B IR 51 4 - IX 26 5| W78 )7 91 E 5 s
I AR 1) AR S B AR ] B AR ACL . 5 4% I 5 K it A% T R v DL S5 47 344 Bh i oK i — 35 PCR
A9 3865k [ PR ZH DNAFK 5 52 RNAJT 71 A5 72 DNAJT B DA B2 DA Sk 4T RO RNA 158 B 4% 55
I H1) 25 SR e DNA L I 2 IMul 1is%5 N\ ,Cold Spring Harbor Symp.Quant.Biol.51:
263 (1987) FflErlich, 4w ,PCR Technology, (Stockton Press,NY,1989) . U4 SCflf F , PCR
BNy T4 3 A R IR ot () 1% R 58 5 T S 82 7 V2 Hp R — o, AELAS o M — P 2451, ol
BT IEAFE M O AR (DNABKRNA) 74 51 931 R X IR 58 & B ok 4 14 8l 7 AR 5 8 1%
g b Bl 38 5l A2 5 8 IR BANPVRE B AR A B

[0093]  “ERRABEFE RN 8L “qPCR” A& F§ — MPCRIE 2, A EPCR I M. [ 422 B il
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EPCRITVN E . ZEARCEES M HBRY P AT 7B, BFEF WCronind A,
Am.J.Pathol.164 (1) :35-42 (2004) fiMaZE N\ ,Cancer Cell 5:607-616 (2004) .
[0094]  ORTE “ThBEZ)” 48 AT A HIBE ZI et , ik 2 A% B RRARET , £ E0A P .
[0095]  4nASC R FH, ARGE “FE a2 F8 38 H BUATAE 3 3203 (a0, OGS ANME) FI4H G4,
HALE B EE T VB A Al A5 R0/ B3 PR AR AR Ap R AE A/ B35 5 1 248 AN/ Bl At 43 7 52
A AFI G, FGE BRI S AR AR IR 48 BRI 524 SR A BT AT AR A, U e N
B AR 20 B AN/ B2y SRR S AL FE RS R T2 SR A L DA B S 5 4 e Bl 4 i
I VR A0 A SR« T/ INER S LT < I B B ARV PR 3 T A IRV RS TR
IR S~ A I I SRR 4T 4 P PRV P VA PR VA < 2% < TEIR T30 R VR R v i ) R 2 21
e etk CH AR () 2R H 23 Rg 20 21 Al i e B S FL2H &)
[0096]  “ZHZURF ™ Bl “AHPRAT 5t A2 48 I\ 32 BRI 2H SRS I AR LA () 42 5 o 2
S 2 MO i ) SRS AT DL SR BT A VR AN/ BREARAT B 78 B S AL SURE A I R RN/ B4 1)
SEAARZH 2R 5 M BT AT TR0 T LK AR, A o B8 VAR = 7K TR ) B s 52
SR AR B R B AT ART IS, B 4 20 P o 2H 230 i A mT D TR AR RS 7R 1 0 P B4 i 3R ATkt , 20
LB AR 3K B R 2R/ 38 5 o 50, TR i e A\ TR Bl L Ath e 2H 2R 3R A5 1 4 2R3
B o
[0097] AT, “SHE MMV SHEAM”  SHHLR” O RTREFE ™ 0 A 54
“NFIRZH 27 2 48 F T EL B B BT RTEE S 4 AH 2 AR BUK P o fE— AN SEHE T B, 8K
ELSERE S H AN S5 H S HERE G R 4 o BT HEZH 2358 B AR TR 523 B
1) A () Al R AT/ B A BB 3 (B, 2L 2R A AD) & 1514, 257K .S B R S B 4l
Zx 25 20 23 0 FERE i O 241 i oot HELZH 23 0T DL 5 R85 40 e 4 23 101 4 5 1 A/ Bk
SRR AR BB 2R A o — S SETt T S, 22 R a3k B A R S2 R BN A B A 1) R & Ak
R RN/ B £ X — LT B, ZH K S HEREN S HEA . S H U R
T i 0T T A i o0t R ZH 2R AN A 52 1k 8 B AR TR A AR 7 - A P gkt 5 A/ AR 2 95 XD 30
Az (fhn, 2H 28R40 /) o AE 53— N SE T B, S K SHERE N S A S H H L N
HERE it o0 R A PR oot 2 2R 3R F AN 2 52 38 BN IR AN A 1) B AR 1) R 8 b BRI 2 23 F0/
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[0144]

[0145]

[0146]

CD38 #F= SOCS3

CD38 F= AQPY

CD38 #» CDKNIA

CD38 f= GADD45B

CD38 #$= B4GALTS

CD38 #= IL15RA

CD38 #$= TNFAIP3

CD38 #F= SOCS1

SOCS3 #» AQPY

SOCS3 # CDKNI1A

SOCS3 = GADD45B

SOCS3 #= B4GALTS

SOCS3 #= IL15RA

SOCS3 #= TNFAIP3

SOCS3 #= SOCS1

AQPY Ff= CDKNIA

AQP9 #= GADD45B

AQP9 #= B4GALTS5

AQPY #F= IL1SRA

AQP9 F= TNFAIP3

AQPY F= SOCS1

CDKNIA # GADD45B

CDKNI1A #= B4GALTS

CDKNI1A #= ILI15RA

CDKNI1A #= TNFAIP3

CDKNI1A # SOCSI

GADDA45B #= B4GALTS

GADD45B #= IL15RA

GADDA45B #= TNFAIP3

GADD45B # SOCS1

B4GALTS #= IL15RA

B4GALTS #= TNFAIP3

B4GALTS5 #» SOCS1

IL15RA #= TNFAIP3

IL15RA #= SOCS1

TNFAIP3 #= SOCS1

FEAR SRR K112 W 5 3 00— B SIS v, W] AR E R 1A K = A AL 5 1Y)
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[0147]

[0148]

#3 IRAK4AEWIbR SV 7~ B = FE R 2H &

CD38, SOCS3 = AQP9

CD38, SOCS3 F= CDKNIA

CD38, SOCS3 #= GADD45B

CD38, SOCS3 #= B4GALTS

CD38, SOCS3 #= IL1SRA

CD38, SOCS3 #= TNFAIP3

CD38, SOCS3 $= SOCSI1

CD38, AQP9 #= CDKNIA

CD38, AQPY F= GADD45B

CD38, AQP9 F» BAGALTS

CD38, AQPY #= ILI5RA

CD38, AQPY #F= TNFAIP3

CD38, AQPY #F= SOCSI1
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[0149]

CD38, CDKNI1A # GADD45B

CD38, CDKNI1A #= B4GALTS

CD38, CDKNI1A #= IL15RA

CD38, CDKNI1A # TNFAIP3

CD38, CDKNIA # SOCS1

CD38, GADD45B #= B4GALTS

CD38, GADD45B #= ILISRA

CD38, GADD45B #f= TNFAIP3

CD38, GADD45B #= SOCS1

CD38, B4GALTS #= IL15RA

CD38, BAGALTS #= TNFAIP3

CD38, BAGALTS #= SOCSI1

CD38, IL15RA # TNFAIP3

CD38, IL15RA # SOCS1

CD38, TNFAIP3 #= SOCS1

SOCS3, AQPY #= CDKNIA

SOCS3, AQPY #= GADD45B

SOCS3, AQPY # BAGALTS5

SOCS3, AQP9 #= IL15RA

SOCS3, AQP9 $= TNFAIP3

SOCS3, AQPY #F= SOCSI1

SOCS3, CDKNI1A # GADD45B

SOCS3, CDKNIA #= B4GALTS

SOCS3, CDKNIA #= IL15RA

SOCS3, CDKNIA #= TNFAIP3

SOCS3, CDKNI1A #= SOCS1

SOCS3, GADD45B #= B4GALTS

SOCS3, GADD45B #= IL1SRA

SOCS3, GADD45B #= TNFAIP3

SOCS3, GADD45B #= SOCS1

SOCS3, B4GALTS # IL1SRA

SOCS3, B4GALTS #$= TNFAIP3

SOCS3, BAGALTS5 # SOCS1

SOCS3, IL15RA #= TNFAIP3

SOCS3, IL15RA #= SOCS1

SOCS3, TNFAIP3 # SOCS1

AQP9, CDKNIA #= GADD45B

AQPY, CDKNIA #= BAGALTS5

AQP9, CDKNIA #= ILISRA
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[0150]

[0151]

[0152]

[0153]

AQP9, CDKNIA #= TNFAIP3

AQP9, CDKNIA #= SOCS1

AQPY9, GADD45B #$= B4GALTS

AQP9, GADD45B #= IL1ISRA

AQPY9, GADD45B #F= TNFAIP3

AQP9, GADD45B #= SOCS1

AQP9, BAGALTS5 #= ILISRA

AQP9, BAGALTS5 #= TNFAIP3

AQPY, B4GALTS5 #= SOCS1

AQPY, IL1SRA #= TNFAIP3

AQPY, IL15SRA #= SOCS1

AQP9, TNFAIP3 = SOCS1

CDKNI1A, GADD45B #$= B4GALTS

CDKNIA, GADD45B #= IL1SRA

CDKNI1A, GADD45B #= TNFAIP3

CDKNIA, GADD45B #= SOCS1

CDKNIA, B4GALTS #= IL15RA

CDKNI1A, BAGALTS # TNFAIP3

CDKNIA, B4GALTS #= SOCS1

CDKNIA, IL15RA #$= TNFAIP3

CDKNIA, IL15RA #= SOCS1

CDKNI1A, TNFAIP3 #F= SOCS1

GADD45B, B4GALTS #= IL15RA

GADD45B, B4GALTS #= TNFAIP3

GADD45B, B4GALTS #= SOCS1

GADD45B, IL15RA #= TNFAIP3

GADD45B, IL15RA #F= SOCSI1

GADD45B, TNFAIP3 # SOCS1

B4GALTS, IL15RA #= TNFAIP3

B4GALTS, IL15RA #$= SOCS1

B4GALTS, TNFAIP3 # SOCS1

IL15RA, TNFAIP3 #= SOCSI1

AR SCAW IR T2 W 75 1) — BE St 7 SE i, W LARA E 2 1 rp A7) H A DO A DR AL 5 0
RIEACT, IR A PR AR 7S IR 5

R4 IRAKAZEWI bR S0 7= B DY 3 PR 4H 45

CD38, SOCS3, AQPY F= CDKNIA

CD38, SOCS3, AQP9 # GADD45B

CD38, SOCS3, AQPY #= B4GALTS
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[0154]

CD38, SOCS3, AQP9 #= ILISRA

CD38, SOCS3, AQPY #= TNFAIP3

CD38, SOCS3, AQP9 F SOCS1

CD38, SOCS3, CDKNI1A # GADD45B

CD38, SOCS3, CDKNI1A #= B4GALTS

CD38, SOCS3, CDKNI1A #= IL1SRA

CD38, SOCS3, CDKNI1A #= TNFAIP3

CD38, SOCS3, CDKNI1A #$= SOCS1

CD38, SOCS3, GADD45B #$= B4GALTS

CD38, SOCS3, GADD45B #= IL1SRA

CD38, SOCS3, GADD45B #= TNFAIP3

CD38, SOCS3, GADD45B #F= SOCS1

CD38, SOCS3, B4GALTS5 #= IL15RA

CD38, SOCS3, B4GALTS5 #$= TNFAIP3

CD38, SOCS3, B4GALTS #= SOCS1

CD38, SOCS3, IL1SRA #$= TNFAIP3

CD38, SOCS3, IL15RA #= SOCSI1

CD38, SOCS3, TNFAIP3 F SOCS1

CD38, AQP9, CDKNI1A # GADD45B

CD38, AQP9, CDKNI1A #= B4GALTS

CD38, AQP9, CDKNIA #= ILISRA

CD38, AQP9, CDKN1A #= TNFAIP3

CD38, AQP9, CDKNIA #= SOCSI1

CD38, AQP9, GADD45B #z BAGALTS5

CD38, AQP9, GADD45B #= IL15RA

CD38, AQP9, GADDA45B #= TNFAIP3

CD38, AQP9, GADD45B #= SOCSI1

CD38, AQP9, B4GALTS #= IL15SRA

CD38, AQP9, BAGALTS #= TNFAIP3

CD38, AQPY, B4GALTS5 #= SOCS1

CD38, AQP9, ILISRA #= TNFAIP3

CD38, AQPY, ILI5RA #F= SOCS1

CD38, AQP9, TNFAIP3 #2 SOCS1

CD38, CDKN1A, GADD45B #= B4GALTS

CD38, CDKN1A, GADD45B #= IL1SRA

CD38, CDKNI1A, GADD45B # TNFAIP3

CD38, CDKNI1A, GADD45B #= SOCSI1

CD38, CDKNIA, B4GALTS #= IL1ISRA

CD38, CDKN1A, B4GALTS #$= TNFAIP3
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[0155]

CD38, CDKN1A, B4GALTS5 # SOCS1

CD38, CDKNIA, IL15RA #= TNFAIP3

CD38, CDKNI1A, IL15RA # SOCSI1

CD38, CDKNI1A, TNFAIP3 $= SOCS1

CD38, GADD45B, BAGALTS #= IL15RA

CD38, GADD45B, BAGALTS # TNFAIP3

CD38, GADD45B, B4GALTS # SOCS1

CD38, GADD45B, IL15RA # TNFAIP3

CD38, GADD45B, IL15RA #= SOCS1

CD38, GADD45B, TNFAIP3 #F SOCS1

CD38, B4GALTS, IL15RA #= TNFAIP3

CD38, BAGALTS, IL15RA F= SOCS1

CD38, B4GALTS, TNFAIP3 # SOCSI1

CD38, IL15RA, TNFAIP3 $= SOCS1

SOCS3, AQP9, CDKNI1A #$= GADD45B

SOCS3, AQP9, CDKN1A #= B4GALTS5

SOCS3, AQP9, CDKNIA #= ILISRA

SOCS3, AQP9, CDKNI1A #=» TNFAIP3

SOCS3, AQP9, CDKNI1A #F SOCS1

SOCS3, AQP9, GADD45B #= B4GALTS

SOCS3, AQP9, GADD45B #= IL15RA

SOCS3, AQP9, GADD45B #= TNFAIP3

SOCS3, AQP9, GADD45B #F= SOCS1

SOCS3, AQPY9, BAGALTS5 # ILISRA

SOCS3, AQP9, BAGALTS #= TNFAIP3

SOCS3, AQPY, B4AGALTS #= SOCS1

SOCS3, AQP9, IL15RA # TNFAIP3

SOCS3, AQPY, IL15SRA #F= SOCSI1

SOCS3, AQP9, TNFAIP3 # SOCS1

SOCS3, CDKNI1A, GADD45B # B4AGALTS

SOCS3, CDKNIA, GADD45B #= IL1SRA

SOCS3, CDKNI1A, GADD45B #= TNFAIP3

SOCS3, CDKNI1A, GADD45B #= SOCS1

SOCS3, CDKNI1A, B4GALTS #= IL15RA

SOCS3, CDKNIA, B4GALTS #F= TNFAIP3

SOCS3, CDKNI1A, B4GALTS # SOCSI1

SOCS3, CDKNIA, IL15RA #= TNFAIP3

SOCS3, CDKNIA, IL15RA #$= SOCS1

SOCS3, CDKNIA, TNFAIP3 #F SOCS1
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[0156]

SOCS3, GADD45B, B4GALTS5 #= IL15RA

SOCS3, GADD45B, B4GALTS #= TNFAIP3

SOCS3, GADD45B, B4GALTS5 # SOCSI1

SOCS3, GADD45B, IL15RA #= TNFAIP3

SOCS3, GADD45B, IL15RA #= SOCSI1

SOCS3, GADD45B, TNFAIP3 #$= SOCSI1

SOCS3, BAGALTS, IL15RA #= TNFAIP3

SOCS3, B4GALTS, IL1SRA #= SOCS1

SOCS3, BAGALTS, TNFAIP3 #= SOCS1

SOCS3, IL15RA, TNFAIP3 #= SOCSI1

AQPY9, CDKNI1A, GADD45B #= B4GALTS5

AQP9, CDKNI1A, GADD45B #= IL15RA

AQP9, CDKNI1A, GADD45B #= TNFAIP3

AQP9, CDKNI1A, GADD45B #= SOCS1

AQP9, CDKNI1A, BAGALTS #= IL15RA

AQPY, CDKN1A, B4GALT5 #= TNFAIP3

AQPY, CDKNIA, B4GALTS5 #= SOCSI

AQP9, CDKNI1A, IL15RA #= TNFAIP3

AQP9, CDKNIA, IL15RA #= SOCS1

AQP9, CDKNI1A, TNFAIP3 #= SOCS1

AQP9, GADD45B, BAGALTS #= IL15RA

AQP9, GADD45B, B4GALTS #= TNFAIP3

AQPY9, GADD45B, BAGALTS #= SOCSI1

AQPY, GADD45B, IL15RA #z TNFAIP3

AQPY9, GADD45B, IL15RA #= SOCS1

AQP9, GADD45B, TNFAIP3 # SOCSI1

AQP9, B4GALTS, IL1ISRA # TNFAIP3

AQP9, B4GALTS, IL1SRA #= SOCSI1

AQP9, B4GALTS, TNFAIP3 #F SOCS1

AQP9, IL15RA, TNFAIP3 #F= SOCS1

CDKNI1A, GADD45B, B4GALTS #= IL1SRA

CDKNI1A, GADD45B, BAGALTS5 # TNFAIP3

CDKNI1A, GADD45B, B4GALTS # SOCSI1

CDKNI1A, GADD45B, IL15RA #= TNFAIP3

CDKNI1A, GADD45B, IL15RA #= SOCS1

CDKNI1A, GADD45B, TNFAIP3 # SOCSI1

CDKNI1A, B4GALTS, ILISRA # TNFAIP3

CDKNIA, B4GALTS5, ILISRA # SOCSI

CDKNI1A, B4GALTS5, TNFAIP3 #F= SOCS1
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[0157]

[0158]

CDKNIA, IL15RA, TNFAIP3 #F SOCS1

GADD45B, BAGALTS, IL1SRA #= TNFAIP3

GADD45B, B4GALTS, IL15RA #= SOCSI1

GADD45B, B4GALTS, TNFAIP3 F= SOCS1

GADD45B, IL15RA, TNFAIP3 #= SOCSI

B4GALTS, IL15RA, TNFAIP3 # SOCS1

B AT WIERS H Frs AR TR G AL 45

[0159]

[0160]

#5 IRAK4ALEYIbR SV 7~ B T AL R H &

CD38, SOCS3, AQP9, CDKNI1A # GADD45B

CD38, SOCS3, AQP9, CDKNI1A #= B4GALTS

CD38, SOCS3, AQPY, CDKNIA #= ILISRA

CD38, SOCS3, AQPY, CDKNI1A #= TNFAIP3

CD38, SOCS3, AQP9, CDKNI1A #= SOCS1

CD38, SOCS3, AQP9, GADD45B #= B4AGALTS

CD38, SOCS3, AQP9, GADD45B #= IL15RA

CD38, SOCS3, AQP9Y9, GADD45B #= TNFAIP3

CD38, SOCS3, AQP9, GADD45B #= SOCS1

CD38, SOCS3, AQPY, BAGALTS #= ILI5RA

CD38, SOCS3, AQP9, B4GALTS #= TNFAIP3

CD38, SOCS3, AQP9, B4GALTS # SOCS1

CD38, SOCS3, AQPY, IL15RA #F= TNFAIP3

CD38, SOCS3, AQPY, IL15RA #$= SOCS1

CD38, SOCS3, AQP9, TNFAIP3 #F= SOCSI

CD38, SOCS3, CDKNI1A, GADD45B #= B4AGALTS

CD38, SOCS3, CDKNI1A, GADD45B #= IL15SRA

CD38, SOCS3, CDKNI1A, GADD45B 2 TNFAIP3

CD38, SOCS3, CDKNI1A, GADD45B # SOCS1

CD38, SOCS3, CDKNI1A, B4GALTS #= ILISRA

CD38, SOCS3, CDKNI1A, B4GALTS # TNFAIP3

CD38, SOCS3, CDKNI1A, B4GALTS5 #$= SOCS1

CD38, SOCS3, CDKNI1A, IL15RA #$= TNFAIP3

CD38, SOCS3, CDKNI1A, IL15RA #= SOCS1

CD38, SOCS3, CDKNI1A, TNFAIP3 #= SOCSI1

CD38, SOCS3, GADD45B, B4GALTS #= IL15RA

CD38, SOCS3, GADD45B, BAGALTS5 # TNFAIP3

CD38, SOCS3, GADD45B, B4GALTS #= SOCS1

CD38, SOCS3, GADDA45B, IL15RA #= TNFAIP3
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[0161]

CD38, SOCS3, GADD45B, IL15RA # SOCS1

CD38, SOCS3, GADD45B, TNFAIP3 # SOCSI1

CD38, SOCS3, B4GALTS, IL15RA # TNFAIP3

CD38, SOCS3, B4GALTS, IL15RA #= SOCS1

CD38, SOCS3, B4GALTS, TNFAIP3 # SOCSI1

CD38, SOCS3, IL15RA, TNFAIP3 # SOCSI1

CD38, AQP9, CDKN1A, GADD45B #= B4AGALTS5

CD38, AQP9, CDKNIA, GADD45B #= ILISRA

CD38, AQP9, CDKNI1A, GADD45B # TNFAIP3

CD38, AQP9, CDKNI1A, GADD45B #= SOCSI1

CD38, AQP9, CDKNIA, B4GALTS #= IL15RA

CD38, AQP9, CDKNI1A, B4GALTS #= TNFAIP3

CD38, AQP9, CDKNI1A, B4GALTS5 #= SOCS1

CD38, AQP9, CDKNIA, IL15RA #= TNFAIP3

CD38, AQP9, CDKNIA, IL15RA #= SOCSI1

CD38, AQP9, CDKN1A, TNFAIP3 F= SOCSI

CD38, AQP9, GADD45B, B4GALT5 #= IL15RA

CD38, AQP9, GADD45B, B4GALTS5 # TNFAIP3

CD38, AQP9, GADD45B, B4GALTS5 # SOCS1

CD38, AQP9, GADD45B, IL15RA #= TNFAIP3

CD38, AQP9, GADD45B, IL15RA #= SOCSI1

CD38, AQP9, GADD45B, TNFAIP3 $= SOCS1

CD38, AQP9, B4GALTS, IL1SRA # TNFAIP3

CD38, AQP9, B4GALTS, IL1SRA #$ SOCS1

CD38, AQP9, BAGALTS, TNFAIP3 # SOCSI1

CD38, AQPY, IL1SRA, TNFAIP3 # SOCSI1

CD38, CDKNI1A, GADD45B, B4GALTS #= ILISRA

CD38, CDKNI1A, GADD45B, B4GALTS #$= TNFAIP3

CD38, CDKNIA, GADD45B, B4GALTS #$= SOCS1

CD38, CDKNI1A, GADD45B, IL15RA #= TNFAIP3

CD38, CDKNIA, GADD45B, IL15RA #= SOCSI1

CD38, CDKNIA, GADD45B, TNFAIP3 #= SOCS1

CD38, CDKNI1A, B4GALTS, IL1SRA #= TNFAIP3

CD38, CDKNI1A, B4GALTS, IL15RA # SOCS1

CD38, CDKNIA, B4GALTS, TNFAIP3 # SOCSI1

CD38, CDKNIA, IL15RA, TNFAIP3 #= SOCS1

CD38, GADD45B, B4GALTS, IL15RA #= TNFAIP3

CD38, GADD45B, B4GALTS, IL15RA #$= SOCS1

CD38, GADD45B, B4GALTS5, TNFAIP3 # SOCS1
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[0162]

CD38, GADD45B, IL15RA, TNFAIP3 # SOCSI1

CD38, BAGALTS, IL15RA, TNFAIP3 #= SOCSI1

SOCS3, AQP9, CDKNI1A, GADD45B #= B4GALTS

SOCS3, AQPY9, CDKNI1A, GADD45B #= IL15RA

SOCS3, AQP9, CDKNI1A, GADD45B #= TNFAIP3

SOCS3, AQP9, CDKN1A, GADD45B # SOCSI1

SOCS3, AQP9, CDKNI1A, BAGALTS #= IL15RA

SOCS3, AQPY9, CDKN1A, BAGALT5 # TNFAIP3

SOCS3, AQP9, CDKN1A, B4GALTS5 # SOCSI1

SOCS3, AQPY, CDKNI1A, IL15RA #F TNFAIP3

SOCS3, AQP9, CDKNI1A, IL15RA #= SOCS1

SOCS3, AQP9, CDKNI1A, TNFAIP3 #F SOCS1

SOCS3, AQP9, GADD45B, B4GALTS #= IL1ISRA

SOCS3, AQPY9, GADD45B, B4GALTS #$= TNFAIP3

SOCS3, AQP9, GADD45B, B4GALTS #= SOCS1

SOCS3, AQP9, GADD45B, IL15SRA #= TNFAIP3

SOCS3, AQP9, GADD45B, IL1SRA #= SOCSI1

SOCS3, AQP9, GADD45B, TNFAIP3 # SOCS1

SOCS3, AQPY, B4GALTS5, IL15RA #= TNFAIP3

SOCS3, AQPY, B4GALTS, IL15RA # SOCS1

SOCS3, AQP9, B4GALTS, TNFAIP3 $= SOCS1

SOCS3, AQP9, IL15RA, TNFAIP3 #F= SOCS1

SOCS3, CDKNIA, GADD45B, B4AGALTS #= IL15SRA

SOCS3, CDKNIA, GADD45B, B4GALTS5 #= TNFAIP3

SOCS3, CDKNI1A, GADD45B, B4GALTS #$ SOCS1

SOCS3, CDKNI1A, GADD45B, IL15RA #= TNFAIP3

SOCS3, CDKNI1A, GADD45B, IL15RA # SOCSI1

SOCS3, CDKNI1A, GADD45B, TNFAIP3 #$ SOCSI1

SOCS3, CDKNIA, B4GALTS, ILI5RA # TNFAIP3

SOCS3, CDKNI1A, B4GALTS, IL15RA # SOCSI1

SOCS3, CDKNI1A, B4GALTS, TNFAIP3 #F SOCSI1

SOCS3, CDKNI1A, IL15RA, TNFAIP3 F= SOCS1

SOCS3, GADD45B, B4GALTS, IL15RA #= TNFAIP3

SOCS3, GADD45B, B4GALTS, IL15RA #F SOCSI1

SOCS3, GADD45B, B4GALTS, TNFAIP3 #F= SOCS1

SOCS3, GADD45B, IL15SRA, TNFAIP3 $= SOCSI1

SOCS3, B4GALTS, IL1SRA, TNFAIP3 #f= SOCSI1

AQPY9, CDKNIA, GADD45B, BAGALTS5 #= ILISRA

AQP9, CDKNI1A, GADD45B, B4GALTS5 #= TNFAIP3
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AQPY9, CDKNIA, GADD45B, BAGALTS5 #= SOCSI1
AQP9, CDKNIA, GADD45B, IL15RA #2 TNFAIP3
AQP9, CDKNIA, GADD45B, IL15RA #= SOCSI
AQP9, CDKN1A, GADD45B, TNFAIP3 = SOCS1
AQPY9, CDKNIA, BAGALTS, ILI5RA #= TNFAIP3
AQP9, CDKNIA, BAGALTS, ILISRA # SOCSI1
AQPY9, CDKNIA, BAGALTS5, TNFAIP3 F= SOCSI
AQP9, CDKNIA, IL15RA, TNFAIP3 #= SOCSI1
AQPY9, GADD45B, BAGALTS5, IL15RA # TNFAIP3
[0163] | AQP9, GADD45B, BAGALTS, ILISRA #» SOCSI1
AQPY9, GADD45B, BAGALTS, TNFAIP3 # SOCS1
AQP9, GADD45B, IL15RA, TNFAIP3 = SOCS1
AQP9, BAGALTS, IL15RA, TNFAIP3 #= SOCSI
CDKNIA, GADD45B, B4GALTS, ILISRA #= TNFAIP3
CDKNIA, GADD45B, B4GALTS, ILISRA #= SOCSI
CDKNIA, GADD45B, B4GALTS, TNFAIP3 f= SOCSI1
CDKNIA, GADD45B, ILISRA, TNFAIP3 # SOCS1
CDKNIA, B4GALTS, ILISRA, TNFAIP3 # SOCS1
GADD45B, BAGALTS, ILI5RA, TNFAIP3 #= SOCSI1

[0164]  FEASCHGA K2 W 5 T4 00— 2Lt 7 52, AT LLRfE R 1 S B S AN SR R AL
I ZRIEACT, IR 6 Fros AL AT BT AL &

[0165] 36 TRAKAZA:WIhR S - BTk 7S A AL A

CD38, SOCS3, AQPY, CDKN1A, GADD45B #= BAGALTS5
CD38, SOCS3, AQPY, CDKN1A, GADD45B #= IL15RA
CD38, SOCS3, AQPY9, CDKN1A, GADD45B #2 TNFAIP3
CD38, SOCS3, AQPY, CDKNI1A, GADD45B # SOCS1
CD38, SOCS3, AQPY, CDKNI1A, B4GALTS #= IL15RA
CD38, SOCS3, AQPY, CDKNI1A, BAGALTS #= TNFAIP3
CD38, SOCS3, AQPY, CDKNIA, BAGALTS #= SOCS1
CD38, SOCS3, AQPY, CDKNIA, IL15RA #= TNFAIP3
CD38, SOCS3, AQPY, CDKNIA, IL15RA F= SOCSI1
CD38, SOCS3, AQPY, CDKNI1A, TNFAIP3 #= SOCS1
CD38, SOCS3, AQPY, GADD45B, BAGALT5 #= ILISRA
CD38, SOCS3, AQPY, GADD45B, BAGALT5 # TNFAIP3
CD38, SOCS3, AQPY, GADD45B, BAGALTS5 #= SOCS1
CD38, SOCS3, AQPY, GADD45B, IL15RA #= TNFAIP3
CD38, SOCS3, AQPY, GADD45B, IL15RA #= SOCSI
CD38, SOCS3, AQPY, GADD45B, TNFAIP3 = SOCSI

[0166]
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[0167]

CD38, SOCS3, AQP9, BAGALTS, IL15RA #= TNFAIP3

CD38, SOCS3, AQP9, BAGALTS, IL15RA # SOCS1

CD38, SOCS3, AQPY9, BAGALTS, TNFAIP3 # SOCSI

CD38, SOCS3, AQPY, IL1SRA, TNFAIP3 F= SOCSI1

CD38, SOCS3, CDKNI1A, GADD45B, BAGALTS #= IL15RA

CD38, SOCS3, CDKNI1A, GADD45B, B4GALTS5 #= TNFAIP3

CD38, SOCS3, CDKNI1A, GADD45B, B4GALTS # SOCS1

CD38, SOCS3, CDKNI1A, GADD45B, IL15RA #= TNFAIP3

CD38, SOCS3, CDKNI1A, GADD45B, IL15RA #= SOCS1

CD38, SOCS3, CDKNI1A, GADD45B, TNFAIP3 F= SOCS1

CD38, SOCS3, CDKNI1A, B4GALTS, IL15RA #= TNFAIP3

CD38, SOCS3, CDKNI1A, B4GALTS, IL15RA #F SOCS1

CD38, SOCS3, CDKNI1A, B4GALTS, TNFAIP3 #F= SOCSI1

CD38, SOCS3, CDKNIA, IL15RA, TNFAIP3 #F SOCS1

CD38, SOCS3, GADD45B, B4GALTS, IL15RA #= TNFAIP3

CD38, SOCS3, GADD45B, B4GALTS, IL15RA #F= SOCS1

CD38, SOCS3, GADD45B, B4GALTS, TNFAIP3 # SOCS1

CD38, SOCS3, GADD45B, IL15RA, TNFAIP3 #$ SOCS1

CD38, SOCS3, BAGALTS, IL15RA, TNFAIP3 #F SOCSI1

CD38, AQP9, CDKNI1A, GADD45B, B4GALTS # IL15RA

CD38, AQP9, CDKNI1A, GADD45B, B4AGALTS # TNFAIP3

CD38, AQP9, CDKNI1A, GADD45B, B4GALTS # SOCS1

CD38, AQP9, CDKNI1A, GADD45B, IL15RA #= TNFAIP3

CD38, AQP9, CDKNI1A, GADD45B, IL15RA #= SOCS1

CD38, AQP9, CDKNI1A, GADD45B, TNFAIP3 #F= SOCSI1

CD38, AQP9, CDKNI1A, B4GALTS5, IL15RA #= TNFAIP3

CD38, AQP9, CDKNI1A, B4GALTS5, IL15RA #= SOCSI1

CD38, AQP9, CDKNI1A, B4GALTS, TNFAIP3 #= SOCS1

CD38, AQP9, CDKNIA, IL15RA, TNFAIP3 #F SOCS1

CD38, AQP9, GADD45B, B4GALTS, IL15RA # TNFAIP3

CD38, AQP9, GADD45B, B4AGALTS, IL15RA # SOCS1

CD38, AQP9, GADD45B, B4GALTS, TNFAIP3 #$ SOCSI1

CD38, AQP9, GADD45B, IL15RA, TNFAIP3 # SOCSI

CD38, AQP9, BAGALTS, IL15RA, TNFAIP3 #$= SOCSI1

CD38, CDKNI1A, GADD45B, B4GALTS, IL15RA #= TNFAIP3

CD38, CDKNI1A, GADD45B, B4GALTS, IL15RA # SOCS1

CD38, CDKNI1A, GADD45B, B4GALTS, TNFAIP3 #F SOCS1

CD38, CDKNI1A, GADD45B, IL15RA, TNFAIP3 # SOCSI1

CD38, CDKNI1A, B4GALTS, IL15RA, TNFAIP3 # SOCSI1
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CD38, GADD45B, B4GALTS, IL15RA, TNFAIP3 #F SOCS1
SOCS3, AQPY9, CDKNI1A, GADD45B, BAGALTS # IL1SRA
SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS #$= TNFAIP3
SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS #F= SOCS1
SOCS3, AQPY9, CDKNIA, GADD45B, IL15RA #= TNFAIP3
SOCS3, AQP9, CDKN1A, GADD45B, IL15RA #= SOCS1
SOCS3, AQPY9, CDKNI1A, GADD45B TNFAIP3 # SOCS1
SOCS3, AQP9, CDKNI1A, B4GALTS, IL15RA #f= TNFAIP3
SOCS3, AQPY9, CDKNI1A, B4GALTS, IL15RA #= SOCS1
SOCS3, AQP9, CDKNI1A, B4GALTS, TNFAIP3 F= SOCSI1
SOCS3, AQPY9, CDKNI1A, IL15RA, TNFAIP3 #$= SOCS1
SOCS3, AQP9, GADD45B, B4GALTS5, IL1SRA #= TNFAIP3
SOCS3, AQP9, GADD45B, B4GALTS, IL1SRA #= SOCSI1
SOCS3, AQP9, GADD45B, BAGALTS, TNFAIP3 #$= SOCS1
[0168] SOCS3, AQP9, GADD45B, IL15RA, TNFAIP3 #F= SOCSI1
SOCS3, AQP9, BAGALTS, IL15RA, TNFAIP3 F= SOCS1
SOCS3, CDKNI1A, GADD45B, B4GALTS, IL15RA #= TNFAIP3
SOCS3, CDKN1A, GADD45B, B4GALTS, IL15RA # SOCS1
SOCS3, CDKNI1A, GADD45B, B4GALTS, TNFAIP3 #$= SOCS1
SOCS3, CDKN1A, GADD45B, IL15RA, TNFAIP3 # SOCS1
SOCS3, CDKNI1A, B4GALTS5, IL15RA, TNFAIP3 #= SOCS1
SOCS3, GADD45B, B4GALTS, IL15RA, TNFAIP3 #= SOCSI
AQPY, CDKNI1A, GADD45B, B4GALTS, IL15SRA F= TNFAIP3
AQP9, CDKNIA, GADD45B, B4GALTS, IL15RA # SOCS1
AQPY, CDKNI1A, GADD45B, B4GALTS, TNFAIP3 $= SOCS1
AQP9, CDKNI1A, GADD45B, IL15RA, TNFAIP3 #= SOCSI
AQPY, CDKNI1A, B4GALTS, IL1SRA, TNFAIP3 F SOCS1
AQPY, GADD45B, BAGALTS, IL15RA, TNFAIP3 #F= SOCS1
CDKNI1A, GADD45B, BAGALTS, IL1SRA, TNFAIP3 # SOCS1

[0169]  FEARSCHER 2 W 7 1L — S st &b, i A e R1H 2 H AR A E
[P ZRIE K, R T Fros AT 7R B PEZH &
[0170] K7 IRAKAAEWIbR ERI B CIEKH A&

CD38, SOCS3, AQP9, CDKNI1A, GADD45B, B4AGALTS #= IL15SRA
CD38, SOCS3, AQP9, CDKNI1A, GADD45B, BAGALTS #= TNFAIP3
CD38, SOCS3, AQP9, CDKN1A, GADD45B, BAGALTS5 # SOCSI1
CD38, SOCS3, AQPY, CDKNIA, GADD45B, IL15RA #= TNFAIP3
CD38, SOCS3, AQPY, CDKNI1A, GADD45B, IL15RA #F= SOCSI1
CD38, SOCS3, AQP9, CDKNI1A, GADD45B, TNFAIP3 $ SOCSI1

[0171]
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CD38, SOCS3, AQP9, CDKNI1A, B4GALTS, IL15RA # TNFAIP3
CD38, SOCS3, AQP9, CDKNI1A, B4GALTS, IL15RA #= SOCS1

CD38, SOCS3, AQPY, CDKNI1A, B4GALTS, TNFAIP3 #$ SOCS1
CD38, SOCS3, AQP9, CDKNI1A, IL15RA, TNFAIP3 #F SOCS1

CD38, SOCS3, AQPY, GADD45B, B4GALTS, IL15RA #$= TNFAIP3
CD38, SOCS3, AQPY, GADD45B, B4GALTS, IL15RA # SOCSI1
CD38, SOCS3, AQP9, GADD45B, B4GALTS, TNFAIP3 # SOCSI1
CD38, SOCS3, AQP9, GADD45B, IL15RA, TNFAIP3 # SOCS1

CD38, SOCS3, AQPY, BAGALTS, IL15RA, TNFAIP3 F SOCS1

CD38, SOCS3, CDKNI1A, GADD45B, B4GALTS, IL15RA #$= TNFAIP3
CD38, SOCS3, CDKN1A, GADD45B, BAGALTS, IL1SRA #= SOCSI1
CD38, SOCS3, CDKN1A, GADD45B, BAGALTS, TNFAIP3 #F SOCS1
CD38, SOCS3, CDKN1A, GADD45B, IL15RA, TNFAIP3 # SOCS1
CD38, SOCS3, CDKN1A, B4GALTS, IL15RA, TNFAIP3 #f= SOCS1
CD38, SOCS3, GADD45B, B4GALTS, IL15RA, TNFAIP3 #F SOCSI1
CD38, AQPY, CDKNI1A, GADD45B, B4GALTS, IL15RA #= TNFAIP3
CD38, AQP9, CDKNIA, GADD45B, B4GALTS, IL15RA #F SOCSI1
CD38, AQP9, CDKNIA, GADD45B, B4GALTS, TNFAIP3 #= SOCS1
CD38, AQP9, CDKNI1A, GADD45B, IL15RA, TNFAIP3 Ff= SOCS1
CD38, AQPY, CDKNI1A, B4GALTS, IL15RA, TNFAIP3 #F SOCS1
CD38, AQPY9, GADD45B, BAGALTS, IL15RA, TNFAIP3 #= SOCS1
CD38, CDKNI1A, GADD45B, B4GALTS, IL1SRA, TNFAIP3 $ SOCSI1
SOCS3, AQPY, CDKNIA, GADD45B, B4AGALTS, IL15RA #= TNFAIP3
SOCS3, AQPY, CDKN1A, GADD45B, B4GALTS, IL15RA # SOCS1
SOCS3, AQPY, CDKNI1A, GADD45B, B4GALTS, TNFAIP3 # SOCSI1
SOCS3, AQPY, CDKNI1A, GADD45B, IL15RA, TNFAIP3 # SOCSI1
SOCS3, AQP9, CDKNI1A, B4GALTS, IL15RA, TNFAIP3 #$= SOCS1
SOCS3, AQP9, GADD45B, BAGALTS, IL15RA, TNFAIP3 #F SOCS1
SOCS3, CDKNI1A, GADD45B, B4GALTS, IL15SRA, TNFAIP3 F SOCS1
AQPY9, CDKNIA, GADD45B, B4GALTS, IL15RA, TNFAIP3 # SOCSI1

[0173]  FEARSCHGR A2 W 7 1) — S st 5 &b, T A e R 2 B A\ R H A A
1 ZRIE K, WER8H Fros AT = B PEZH &
[0174] K8 IRAKAAEWbr EWRI 7B )\ LK H A&

CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, ILISRA #= TNFAIP3
CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, ILISRA #= SOCSI
[0175] | CD38, SOCS3, AQP9, CDKN1A, GADD45B, B4GALTS, TNFAIP3 f= SOCSI
CD38, SOCS3, AQP9, CDKN1A, GADD45B, IL15RA, TNFAIP3 f= SOCSI1
CD38, SOCS3, AQP9, CDKNI1A, B4GALTS, ILISRA, TNFAIP3 # SOCSI

[0172]

45



CN 110740733 A ﬁ'ﬁ HH :F; 39/51 T

CD38, SOCS3, AQP9, GADD45B, B4GALTS5, IL15SRA, TNFAIP3 #e

SOCS1
[0176] [ cD38, SOCS3, CDKN1A, GADD45B, B4GALTS, ILISRA, TNFAIP3 f= SOCS1

CD38, AQP9, CDKNIA, GADD45B, B4GALTS, IL1SRA, TNFAIP3 #F= SOCSI1
SOCS3, AQPY9, CDKN1A, GADD45B, B4GALTS, IL15SRA, TNFAIP3 #= SOCSI1

(01771 mf DU 2 Fh 7 92 20 M A o AR 4R SC R I 1) TRAK A8 % A2 Wb i WD A A7 A6 A/ Bl R
KK (8) , Horp v 2 07 2 AR 2 AN F B2 BoR N s BRI, SR AR T, S
H L 22 (“THC™) B A BN R 2 AT S SR UTTE ~ 70 T 45 A D e 2 B IEG 4 28 PR o 30l g v
(ELTSA) BRI G ik I v (ELIFA) 5% Y6 I0E 1 4l 43 3% (“FACS”) \MassARRAY &5 [ Jii
A 2 LT IV 5 B 5 v (9 B T T ELTSA) A= Ak B 1 00 5 92 SRS 2438 5 ' R AT 4%
2Z (FISH) Southern4;#TNortherns;#T . 4= 3 K 2090 ¢ . 58 & Wil B s« B (PCR) (.45 %€ &
PCR) (qPCR) ) A1 Ath 4 38 S A Aa I 77 7% , 511401 73 S IDNA (branched DNA) \STSBATMAZE) |
RNA-Seq B 51 73 A1  J= PR 2 IA 15 A/ B3 8 PR SR 1 R 81 0 A (“SAGE”) LA K m BLd I 8
JoR 225 (R RN/ B AE SRR 1) B 3 AT 10 22 Bl e v H AT AR — o T DA 225 R AT AL =42tk
AR 5 Zal BTl inAusube 128 A 4w #H, 1995, Current Protocols In Molecular
Biology, 252850 (Northern Blotting) 584 5.5T (Southern Blotting) « 58 15871 (e yZ B[l
75 L EE 185G (PCRAMHT) o AT DA FH 22 B G0 0% Wl /2 v, i ] MARules Based Medicine®k
Meso Scale Discovery (“MSD”) 45 ) FR L 4 J28 W 7 V5 o

[0178]  FEARA[ R IA T b, AEWhs 4 (1 CD38 . SOCS3.AQP9 .CDKN1AGADD45B,
BAGALT5.IL15RA.TNFATP3.S0CS1.ILIRN.PFKFB3.BCL2A1.CXCL10.CCL8.GPR84.C150rf48.
DRAM1.CXCL11.TNFAIP6.CSRNP1.PLSCR1.CLECAE.SAMSN1A/E{ACSL1) H A7 74E Al /5L ik 7K
F (8) T LR Z IR RIE K o £ — L8500 T , 8 FgPCRRT-PCR\RNA-Seq . £ H qPCRELRT-
qPCR TP 5173 #T - SAGE Mas sSARRAYF AR B IR A7 4458 (1911 1, FTSH) KAy e A% R R 1A 7K F- .
[0179]  ZE4%ERE LT, A Wks £ (1 4nCD38.S0CS3 . AQP9 . CDKN1A . GADD45B B4GALT5
IL15RA.TNFAIP3.S0CS1.IL1RN.PFKFB3.BCL2A1.CXCL10.CCL8.GPR84.C150rf48.DRAMI .
CXCL11.TNFAIP6.CSRNP1.PLSCR1.CLEC4E.SAMSN1 1/E¢ACSL1) f 1A 7K 7 & mRNAZR i 7K
o PPAL 4 A A mRNAFK 73542 A% B JE R0 1) LG 451 an g PCR A A AR H AR [FJRNA-Seq (41
YREA B S 2H BOME I ) A FH B R DNABRET (19 2 22 I e v (A X — ANl 2 AN 2R (R R 5
I BRIC I AZ BE SR R AT 4258 Nor thern ETZRE FIAH S e AR) A4 FAZ R G I 2 vk (dnfif
FH A — AN B3 22 A DR S 1 T AR B I RT-PCR , LA K HeAth 47 388 200G 0 57 355, 49 4n 43 <2 1)
DNA.STSBA\TMAZE) o 34k, iX £ 7532 T LAALHE — /N B 2 S 7o V0 I e AR A i SEmRN A
IR 0 B A5 G, 88 3 [ B AR 2“4 27 JE TR (19 n DL Bl B 1 SRR B 53) 1) A 24 1) X6 FEEmRNA
A KT AT e, 0] DUR 5E 7 B4 1K 48 c DNAFK 7 471 o 1 356 7 V2 A0 455 3 e AR e 371 3 A A 1
o DN 2H £ B A R b B mRNA (A0 #EmRNA) 18 77 28 o A5 FAZ B e 271 I, >k B 03X R
HEZH 2R o 00 R0 B mRNARE: i 100 5% SR FEAR 1E L 77 A2 c DNARET o SR Je W IR 4T 5 18] 5 £ ]
PR SCREY) B BIAZ BRI 51 58 o e LR A1, USSR 270 v A A s 5 8 Wy NS B A L ) 457
an, AT DAAE AR SC R B RS de BR0 R DR, R 0A 55 3 in A 1K 1) A0 4% TRAKA 38 2 41 1) 551 1)
YEIT B PR 2 AR AH DG o BRICERET 55 58 BE 21 B 53 1R 2 28 R AT AR R AT B R i SRR 1% R
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[0180]  FEAFART ik 77 vk v, e e Wl i A= Wb R A0 1) B 1 D 3R 3A 7K1k Ml &2 A W bk 4
(51 4nCcD38.S0CS3  AQP9.CDKN1A.GADD45BB4GALT5.IL15RA.TNFATP3.S0CS1.IL1RN,
PFKFB3.BCL2A1.CXCL10.CCL8.GPR84.C150rf48.DRAMI .CXCL11.TNFATP6.CSRNP1.PLSCRI1
CLECAE . SAMSN1 F1/8{ACSL1) [FAZTE RN/ BLRIE K () (R LELE LT 7 AR TE o ivr
S5 IER BB FAE TS VIR SRR RS G A SCITIR I A AR S PR B A,
FER M BT AR TN AE VbR SV NF R T R W XA 77 V5] DL AR 7 B AR A 77 7% AT BA
A5 P AR 53R L SN A ArT N 2 i 1) B R IA KT T vk o gD, AR SRS LR A AR 5 DL R )
77 58 A Wk & (94, CD38.S0CS3 . AQP9.CDKN1A.GADD45B . B4GALT5 . IL15RA
TNFAIP3.S0CS1.IL1RN.PFKFB3.BCL2A1.CXCL10.CCL8.GPR84.C150rf48 . DRAM1.CXCL11
TNFATP6.CSRNP1.PLSCR1.CLEC4E . SAMSN1A/BXACSL1) [ £ [ &Kk K« i X 4i g A (4
W1, 58 6 I0E 4R 43 1% (FACS™)) 2K [ EP 28 \ELTSAELTFA SR S I UE « S 2s 4H 44K, % (THO) .
G J58 5 H TR G 28 W 7 v B A B 38 | e e R N 7925 JHPLC 3R T 55 5 AR LR e il L o i
FIHPLC,

[0181]  FERLLIEM T, SH K SHEF G SN S5 H L0 TR 5 0 4 i sk
X HRZH 2172 R 3 AH A 5218038 BME I AR B 2 DM RE I H &, HAE — a2 A 531G
DUAARE i AN 5] RIS 1) i B3R AS o 4540, 78 B SR A &t B 5L (0 Ik 1) R MAAH ] 32 3 Bl
EIRIG S HE KTV S HERET SIS 25 A 2306 R X HE 40 o sl BR AL 21, tn SR &
L AEVILR 12 W TRAKAS ™ 3 1 R e RE i) ik 2 H 3145 1 U o 7F 5 SR TRAKA A 3 1)
P B EIE AR 1S B L RS, X B S K B HE RN S U S % 4L % IR
e ~ X 40T et R ZH 2] e 2 R .

[0182]  FEFELCSLET7 R, Z2HK /K SR S A 225 A 21 0 IR i 0 RE 4
i ESo0s R ZH 2 o AN 2 B () — N B MBI I 2 A K S A o A8 RS STt 7 56
i, S H K B EFEN S 5% H 4 BRER T O R 41 i it FRZEL 4L Sk | AN 2
R B B — B AN B e AR BURAE (1 40 TRAKAS Y 3 1) 2 JR B0 E) BN 244
i 240G o FEFELESET T R, Z25 K S HE i S H 40 25 4 2300 BRORE a0 e 4
Jf ESons R 2H 23 o H IE 2 2111 FFRNARE i R B AN B 1 — AN el 2 MM & 3T 1
B FE i o 7 L STt 7 P, S K S B R S5 A S5 40 20 0 IR
L 0 i %o} R L 2 S [ AN 2 FR 1) AT TRAKAA Y S e JR BRI (91, 8 P e R B g2
P ) B — AN AN AR G I 2R BB A W 1) S FERNARE i o FE St 77 R, 255
IR — A il A AR A AR I S KAV  AE R S T R, K A R E
PR BIRAE (51 4 TRAKAAN T 1 2 JE B (191 G 8 1k SR Bl A e e B8 ) 1) RE 38 B b AR e
EWRIER ALK

[0183]  FEATATHIIA L Wi 7%, IRAKAS N R B EOPAE Ik B S ek s R MR BB T 4
P BB IR Ak 440 e i IR PR R X RS R G R U IR IR T AR T

B PR S AL AT AR 1 BT 09 AR 28 S A AL

[0184]  FEILLEIFILT , S o Bt i Bk B SR S AL I B B K L [R] Fe m AR RE A HE e
2 Mty A A B 9% SR R AR L T B R L B RARIEE 3B S RS L R PR R K A
TEYHUE AR R IR (IBD)  RYEL (B, 2158 LK) IR IR
TEH R 2 R NEREACAE \2F B SRR PESCT R BRI JUCIUAE - R GEELL IR 4 B ik
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TEE AV B3 02 P 45 T ¢

[0185]  FRGLULIHAL T, PR U2 SUVERRIR F A 25 G4 L SR M 45405 BN 17 35 Z0 i
BRI STE ZR A AE I B 5 A BN KRR AR AL RE R B2 98 SRV R VR IR S UTAR
I (CPPD) « i ML 2 &b (1 4m , X0 A8k BHL ZE 14 fifi g (COPD) %&bk Bz ¢ 50 B JRLEG s 74
8 A MO B IPESE B AE (CAPS) B2 R IR IR K M RS N I R BB AR 7 20 A
PERZ % (IBD) < R MENLAE (Bhn, 22 RAEILR L) IR RIS 5 ISR IS5 4
598 R B0 UIMUE « RGU I LLBEIRIE 4 B R AE I B AR R A5G 98 4 B PR AL BRI
PEZE I 4 o
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PEFR B LT R0 5 BB B R M A R B LB O L R XA R G0k BB SV A e
TR0 - PSS AR TS T T D 008 AR 2R A AR JHESE) BT VAR T B4R 2 Tl 2,
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) (BN AN B I IR G  TRAKA A3 A 5% A5 B0 A F) Jir AT < 00 Jo i ik () A6 T
BE B BT S 00 1) ) 0 R 2 it ] 7 925 < e PR IS ] 2 DA B B2 77 MOl N 53 © R A TR 3K i
FHFR) TRAKA3E % 00 81 771 F) A7 280 B PR X 828 PR R 3 HRUE

[0228]  H A7 AU — BB RE 4 = I ) LA T i A5 FH A TRAK 488 10 i 1) O 5 o SRR 4%
DR 2R 5 5 i i BT 75 [ 2 2L & WD AT R IR T AR T o i, BRI RT LA IR o 3R A5 J 82
TETT SR BT 5 KT 0 25 4 rb A5 P ) TRAK A8 3% 400 ik 390 () 5 2 TR 4, 1 320 0 184 in 5+ ==
LA RAT I B R o R A8 G e FH S 280 s o4 00 B2 Al 28 2 P AL AT ROR A i 411
il PR 28 24577 B R T T SRR Rt .

(02291 #ERL LS rh , TRAKAIE % 400 i) 77w LA i FH 32 10 ) E— 2857 (B, 1R D9 L —
%) o

[0230]  fEZLLEsplrh, FARIR] A TRAKAIE % 410 i 7136 7 BB 22 /D IR DRI, 26— AN SR —
51 1) TRAKATE % 00 i 77) 12 328 456 FH R [0 £ TRAK 4388 265 0 1) 751 (k5 /0 A ) P 24 / 25 L 1) TRAKA
6 U0 A7) 48, s P AR EROAS [ £ TRAK A4 1) 700 1) 70 52) 5 BB A4 BT 70 222 1 TRAK A3 %
SRR FHARTR] AR TRAKASE % H0 15770, RIVAT IS5 B (DRI T 57 B (KR 7 $ 48 FH— Fh/
FRAU) TRAKAE it F 4157 (51 arn» P 70 B Aok AR TR) AN TR B8 TRAK A1) o

[0231] W] LUMR bk 7 i Ak FH TRAKAER B 410 il 77 ) ] 24 FH AR 34T V69T

[0232] G R4 {1 2 A5 B F) TRAKAEE B A1) 1), T DA A FH AR TR] AN ] £ e FH g 3ok 62
PRSI E A — AN ST S AP, 8 O IR P A A P& AR SRt S ik
it FIAE AN TR o A 9 — A St 7 S 3 BT Mt P28 T AR AN AR S S =
AL i Ak PN AR Tt P T i T

[0233] R EPR27 B4R, LR LLARERIA T 1K) Rp LI 8], B 4R 80 77 (1 355 SE I 18] 23R 45
BRI TT RCR (B, A SCRR AR LE) o AR RELE St 7 & oh VR T RREELAS H 2 4
HL 64 H 84 H 10N H VT4 24 35 VASFE 54 BUIA BRI (7], R 2l — 2k

[0234]  {HZ, fn b il , 3% H5 1 45 1) TRAKATE 2% 41 1) 70 7Y B 225 DR B Ry vk o dn B ol
IR 5 P B T T BRI 8] R OB A 3R A ARG I 45 R o A — B S ft 7 S, AR R AT RE R I
IR TRAKAS S (R0 BRI AE (B0, G ek A8 R R LT R P J8 B IR 1 A R A2
G I AR AP RGUR R SRR ARG e R RO e A B AAE AR IR
I 07 P9 9 AR % 2 AAE AT JRESRE) 0 B R AR 12 Wi SR BB A A N it FH TRAK 4388 i 477 1)
7o

[0235]  1.jifa FHEE 4%

[0236]  WTLALL S R 4 B 77 s ke — B0 O UHC 1 45 24 At FH TRAKAEE %41 41 750 AN 4] L
BTG T7 5 £ BEE DL T 25 8 10 IR 3R B4 V6 7 (0 R5 2E TRAKAS S (K 15 J8 BORAE (B0, B 2k
BB RV B AT AR R B R Ik A P e R R P L PR MR R R R TR
A5 12 B MRS 1 PN IS SR SRS R IR A A0 AU 5 S R AN FRERE) >
B I AR o 8 DR o i 326 1) L It P 7V it PRI ] 2 LR = 97 Al N B3 2
P A PR 3R o TRAKASE B A1 1 77 ) ok s AELAN & i 20t L 5 — b el 22 b H Al H 3 TRy sl 9
PTG TT (R TRAKAS Y 53 (1 5 JB BORAE (51 e e R A6 R PR BB L 2T AL i W TR P A T Ik
B R R AP RGP R B R RS O 18 R AR TR N SR AAE AR AR
A 5 B0 AR B AR JHERE) 1Y) 245 71— 1), AR/ s =) B ot P o
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[0237] 87 TR B IATT FTiGI7 (1 TRAKAA T T 1 9 B8 slpR i (f9) B 2 2k B L 98 PR JB L 4F
YAl B TR Tk 2 PR A B R R AR R TR R SR R AR 8 T
T 5 N S ALAE ARG YRR 7 08 AR 25 S AR FT AR JREAE) 5 A8 SCHTIR 1) TRAK 4 188 25 101
FFTE 2 772 Y B Bl S — FhEl 22 P AV 97 7RI 4 S A ) K HL o TR V8 97 5 0
(RS20 o P 7™ B AR PRI R o TRAKAIE B 0 i 551 2 FH T YiBrs ik 2 va 97 B it FH W RE AR VA
I~ BB DI PR Sk AR TRAKAER % 400 1) 710 P s I8 DA B =6 96 = T 0 7 o TRAK 4368 3% 417 ) 551)
A IREUEE — KRR T B T4 LR B K R 7 B e L AR IR
VEIT I R H B R A R RE R A 1 S B P R AT DA G 4 ) B A = ) b it
(G, (615 K 3 He 52 B an £ 2 22 29 20 85 451 an 264 751) £ P TRAK A 85 $0 1) 7)) o mT LAt FH % v
IRIUG S &, R G 2 — AN AN BRI IR AR, A RIE 7 R TRe 2 A H i@t
AR IEAR S 5 Nz ikt e

[0238]  TRAKA4JE & 4101 )55 m) LA kAT A A3 1 77 =t A, 36 AR W 8 b R s R
JG ISP il A 5 PR/ B A P e < B B A B R LN BRI P S SR N TR P B T
Jiti FH o 340 7% RS A P it FH o 573 4 5 TRAKATER S 0 1) 770 P LA 3 224 b 36 ot Rk vy it P 4910 DA gt 9
FIEE P TRAKAE 1% 3401 51 750 it P

[0239] G SR 4 2 AN 55 & 1) TRAKAIE B 0 i) 71), DU m] LA ASE FH AR 5] SSCAS [R) 0 it FH O =Kok
PR AR — AN St 7 S Hp o O Mot B A Fh R = o 43 2, m] DA A 3R it — Fh
% PHIRAKAIE S #1041 771) o 450 4, W DA A R it FH A 9K — Al 22 b TRAK 4388 B 410 31 751 o 76 o — A58
Jiti 5 A, BRIR BRI (G ov ) AT AE R — ALty fh , IR B @I LT
(s.c.) M T AE N — AL TT o, B ir Al ik N B T — & 45 7.

[0240] 2.4 &7k

[0241] %7738 0] DL HE— 5 G35 5 G 2508 i TRAKASE B 410141571 5 oAt v o7 770 4H 4 0 1
AR FEECAE LR, ARG YT 7R 5 1 ) TRAKAIE BR A7) o 76 SR LB LR, oA YA T 72 K
JR 2 ] Al 5 A 470 46 25 (NSATD) (& F23t A (PLAQUENIL®) | 171 5 2 L K ML A
g | g ins & R s (CELLCEPT®) s i Bt i (CY TOXAN®) o 75 3 2 45 35

'~ IRAKAJE B W] 5 F AR SR

[0242] A& riE v LGB “PhIRl A HI” JEUE B 2 “Ur R 87, BV, 243 1k il oy — 2 16 I i
IE BN ROR KT 5l AL S VP A RO RCR Z AT o 438 1 R 73 2 LR I AT AERAS B[R] AR
= (1) 7 2H B A0 SRS 79152 f1) 71) e 3 () 1 ) Rt P s [ P 336 5 (2) A DA B S o) 71 52 8
AT IR 5 B (3) HH I HA— 8T 58 o 2 USSR as I 2 5 i e A AL S e, wT
AT EVE F 8, AR AT BT R) L (B, A4 it FH A 20 B P A s 1R B 4 T4
AR, St A RO PR B 2 R R o

[0243] G ERfid L ¥6 7 5 42wl AL ot FH P e B85E 22 R (451 2 =P BB 25 o) TRAK 4 JE #5477
I AL & o AL O , B, 4L (B PP B il ) Jit FH 749 b TRAK A0 i) 77 o ££ —
SeRSOLR Wil A A (s Uy B PR BE ) it S R TRAK LA 70 o £ 3L L8 15 00T L il
A (BE P B A RE 1) Bt P9 RRTLRIM 57 o AE 2R DL T, i, 45 (53 ot e
PERE ) i FH PR TL- LRSI o A2 — L8 E DN, Bl dn, 216 (a0 P B FE R 3t) it FH 3 ol
TL-33RIMABIF o AEFELENE BT, B2, A5 (B U B i ) it FH 7AiMy D881 571 o
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[0244]  JEH N T B BIATT 05 » LAt IE YT S AR B Bk T RRR T R R I 2R A
PUARSE AL B 7 B FE B A AR L TRAKAER 2 00 i) 551 R0 At 245 7] (48] n Bz o 2R [T ) 72 FH T
TR I 21697 B Bt S HT B VAT B B R 5B DA B XS TRAKA @8 2 90 i) 751 A I Ath 245 771
9 I DA B = 6 15 T AR 0 T o TRAK 4388 % 17 i) 750 AR G Ath 24 753 > b — ik B8 i — R AR T
it T AR 3 o TRAKA I8 2 400 1) 55 3688 0 40 b B R 647 it P o AR 8 922 0 1 SIS 28 R ™ B A2 E, 24
20mg/m*%600mg /m*f) F At 2575 72 FH it B T B 3 A M af ik e 550 &2, ol o, e i R dl it — Ik
B 22 YR LM P 5 B O T A v . — R R Y [ 7)Y L T DA 2920mg /m® L 85mg /m?
90mg/m’. 125mg/m?.200mg,/m?.400mg/m*.500mg,/m* 5% 5 /&7 , X Bk T Bk R 25 6f T LR Bl
W 8] ) A2t i AR AR 0, BR SRR YT B A H B S K S5 RE IR A ) o DRI L, T DA ) R
i F 2920mg /m? . 85mg /m*. 90mg,/m? . 1 25mg,/m? 200mg /m?. 400mg /m*. 500mg/m*. 600mg,/m? (&% H:
AT E) H I — AN AR X R R R T DA an g R B e A — A DU B BN T
E &Rt (), f 13 BB 2 AW 24 N5, Blan 297547 s 0 HoAh 25 571)) o ]
DA it FH % i B W14 7 7 B, A8 5 it P — AN B2 N UK )& o SR T , LA A & 7 R nT e 2
A B 8 I H AR 2 AR 2 5 I T ik i .

[0245]  fE—ANSjita 5 &, B S T AR it Gt AT AR 25 0 5K 96 97 TRAKA A 510 9 S B
i o 7E 55— AN SE 7 S, BB el O it — FhEl 2 P2 )R 16 9T TRAKAA Y 51 5 AR B0
i o 7E 55— AN SE 7 S, R S e A O £t FH 1 ¥R 97 TRAKA A 53 (1) 95 R B R 1) — Fb ik 2
Tl 2555 [ N o 52 3 0] R ok HL T S 87 i e 2R 25 W0 AL 3% , 0 4n , o 2 ] 1 IR S e
% 2 (NSAID) & 2 2 5 (PLAQUENIL®) 375 5 BRILAR IS | Y ZI5ns | & )
%1 (CELLCEPT®) 1/ st 38 i Bl (CY TOXAN®) , 445 15 TRAKA I #3177 241 &
Jite FH -

[0246]  VI.iZWridifl&Mad &)

[0247] AR SRAM4 T EWRF G ML EY, L5 — a2 Mk Blhn, £ ik
LangipR s PR 45 A B B sl AZ IR LR e s 5190]) , F 10 5E B TRAKAA S (1) % i
BORRAE (9140, G e J6 S PR B8 L A1 A0y B L W T 1Pk AT o 5 RS TR R K AR S R
gy i RS I ISR IR - N R RE L AR TS M R D R R 2R A A
FUREFEAE) 1 MAB B IR R R IR I — N AN (B4a01.2.3.4.5.6.7.8.9,
10.11.12.13.14.15.16.17.18.19.20.21.22. 238K AT 5 244 3£ [R) 1 ik /K P o 78— 24
T, RIFFIH I — D E AR I RIE A AR T 2% RIE KM, %2 B A TRAKA A
SR BB IE (1) B T 52 28 T AL FE TRAKASE BR300 5 (VA )T o AE HeAt RS ol T, e 1eh 51 i
[ — Bk 2 AN JE R 1) FRIE IKF A T 225 Rk KRR, 4 58 B H TRAKAN S 1095 B 8l
i P S AT 52 T 4G TRAKAIE B& D7 1697 o AR 1k Hb , 555 & n] gk — 20 A3 4 a7
RS e B S 32 a5 T TRAKAE 2% 40 1 7776 97 10 vl Be M i A3 I Ui 15 . 78 53— Fih s
LR, IR B R R IT I HARX T 25 REKF, R IR B — A2 AN
FIB B, 55 & nT DB A B R SR B TR 9T A TRAKAS S T R R B
RE G BB 25 U R A, TR 25 4, 45025 TRAKASE B A1 57 6 245420 , BT 38 TRAK 438 4%
I 750 an TRAKAFM #1171 TRAK T 55 to 1 TAESZ A& (TLR) 57 3 /v 22 -152 44 (IL-1R) #1)
FS 2335244 (TL-33R) 1l 71 5l B A 23 A4 =3 22 s 7 [R1 88 (MyD88) il 7] mk Ho 24 & o
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TER— MBI, Wl B (RS2 55 — IR 0B 7 IRAKAIE B HN 1 7167 ) » ABX T 255
RIEIK, R 1P B H ) — A2 AN FE IR 1 R IE K P REAR , 1 & T 3k — 5 A 35 4 FZAR 771
EEFEH T6I7 B TRAKAN T 10 7 SR B0 E 1) B3 I 2900 B8 15, BT i 25 W a5
TRAKAE B 0851 77 (K 2540 , G0 TRAKA4T #0751 . IRAK L3157 L tol LRESZ 44 (TLR) 4117 . (9 A 2=
15244 (IL-1R) #4171 . A /K -3332 44 (IL-33R) 1044177 B BERE 2> 4k 32 35 e )3 3 [5]188 (MyDSS8)
PN B L2 A

[0248] 7 BH I 2H 4 ) F0 45 6 4% I 72 RNASE A FIAT 346 Hb— Fih B85, 22 Foh 0 Ath A2 Wk -6 ({9
U1, PSAR/BRANG) FERIA 7K1 22 Ik (i dn, ek sl b i o & B B2 % 1R (il 8%
EFFN/ 514

[0249] syt s

[0250]  $ (DL T S 5] 156 BH E AN PR /il A R B

[0251]  SEZjitafl1 . 45 58 TRAKAGRFE 235w XS TLRT /8 s I 52 45 11 2 [A]

[0252] Sy 7 #ffi 5 AT FAAE 24 30RA T A= 0 b B ) A e TRAKAAE W bs B BE 1L, 1 o e
T E R R ARG, #5 s IRAKA T g 2 2k RAR I 3w, TLRBIUS B 75 5 10l 38 PR R I 2
NI, AT T GEO% 5% 5 GSE25 742 i b #1 B 4 (Alsina%% ANat . Immunol.15:1134-
42,2014) K173 47 BB N R B BA Tol 3244 (TLR) ME /3 -1524& (IL-1R) (EToll/
TL-153244K (TIR) JEES) 15 5% 5 5P 0 B8 35 04 4 I Ay 4 S D] 2H ARt ) 3R 18 ) AFF 7T o 5o Ak Bl
FIBHR LR T i E 7 285N [N, IX e L R SR 5 4 B AR o IR AR EL L SR ) TRAK4 B ¢ 2
B A MR TLRT /8 FIEGTIR848 (ifilds S 48) 115 3 W 3 PR AIK (D & I Z (FDR) <0. 05 ; {5 £ 48
1k (FC) >1.25) (BI1A-1BFA6) o R IR e f8 3 Xo) B SR8 48 L i T2 Tt & (IFN) , {H 2
TRAK4 ™~ 3% R BB S RS48 L i TS TENAN oA TLRF 2 A 2 (&12)

[0253]  sijfafpl2 s e KRG EA BRI (SLE) B3 LR 3L A

[0254]  3EAT T AN A RS AL BEIRIE (SLE) B3 201K 40 M, DA 5E SI2 it 451 1 vp 55 5 1)
2854 72 57 R 15 FE [R] A [ IR Lt 7E SLE B35 v B oR $R i (1 SR 2R 3Rk . 0 1 A A it B A 4
Ffd (PBMC) ke 71| B4 (35 BiAR K22 2H ; SLE (n="61) , @ BE X (HC) (n=20)) FA-4> MLRNA 7
¥4 ROSE TTHHWFA (KalunianZE AAnn.Rheum.Dis.75:196-202,2016) ;SLE (n=103) ,HC
(n=19)) BFIPEHEEELESLERIHCA 2 [H] 1) 22 5 3Rk o B J5 IR PN SR A, S5 e Hh S ik
R S 3 AR EL , 2854 22 S IR JE R i AESLE 55 3 PR A5 444 £ 1] 3 (p<0.05;FC>1.2) (B3
F16) .

[0255]  sCjitafdl3 . A FHTRAKA R SR 2% /N BR SR AIE TRAKA 18 B8 FE [A]

[0256]  j=Az IRAKAWGER 25 (KD) /INERL LA HE— 30 3R AE S it 451 2 45 7 1Y) HE 8 TRAK 438 f K&
DA o 487 /1N B TRAK4 B ADNAR) 5 B A 9 ERE , 129/ T /1N BR 28 DRI 40 30 e b 43 B9 HH TRAK A1) 2k
PRI ZHDNA o {8 FH A o T B 5 A, T 11 38 ) #) R LA IR ATGRE 46 56 55 T, 7 FHPGK-Neo B & AR
TRAKAZE R 1) A1 S5 7 2] — 5B 40 o B S8 1) FORL 28 MRk B Y2 2129/01 a5 51 B G T 41 i
(E14 50 R%E) H o e 7] 05 25 45 9 JUR i &40 M 223 36 2103 . 5 R B CH7BL/6 ] (B6) IR, B ks
R BICDUR 22 %5 77 BRI N LA AL i JE AR o B 1 8% & 44k 5. CH7BL /6 JEM: [91 52 DA 77 A 3
S 8 IS Southern ENZE 7 MriGiiE T F14e & TR I Fh &AL, AL PG T LR
afi & RN

[0257] W3k K EH IRAK4 KD/MNER (n=5) FIEFA: B B /N (n=5) [ B 6 Y5 6 4 Ao
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(BMDM) , Ff: FHTLR 734 #h75IR8 4844 41 [ 4 DU A /NI o B F Lui d i gmik AT 3 PR ZRak 74T, 43 B ok
H TRAK4 KDV A 72 % /N B P A 3850 R 35 i BMDM - 58 TRAK A8 A Wb £V 2 1A
FERIRIE MR, 5 IRAKAEF A= B /NG AHEL , ok H TRAK4 KD/JNERU [ BMDM A , 4 & TRAK 418 B
bR SR BORTLRTE S 2 515 S (B14F06) o3k N TRAKA ™™ g 4 il () S AL 3 [
FIB T, FELLHE 5E TRAKAJE B 2E V) br B E R AR B o HTLR75 3 1 2 84355 5 (K6) .
REH , R IS A4 HE 8 TRAKIE B A2 Wb S 24 5] R 11 24 S22 R 7R RN BR A 48 S
TLR7TH5 FHI3Z2 8015 F o iX L824 TRAKATE B AL WA £ B TR 19, FRAEARSCH AT T ik,
RHE T NESWNR ARG 2 E 3L

[0258] A JE (R Rk /0 R B , 5 TRAKAET A= /N R AHLE , TENB1ZE TRAKA KD/ A 27w
HHRAIR8481E T (p=0.02) (KI5) . 5 TRAKAEF A= B /NG AHEL , fETRAK4 KD/)NER, o Ho A TEN
WL (0ASIALOAS2.IFIT1.IFNASAINMX1) o HH AR [E] #a %, BIR8481% S P& MK (p<0.15)
(F7A-TE)

[0259]  SZjitafdil4 . TRAKA/INAY—F- sk 70 %k TRAK A B& A Wb 0 5 DR () 7 B AR itk T i
[0260] |5 J5 75 N 4= MILFE it 7 , 2 F-R8ASI 75 5 At AN P A AN ] TRAK 4N 73- 54 1) 70 0 14
A WG03074387 (G-4387) (BMS) A1G03081557 (G-1557) (Pfizer) M7 EAMKHIE T, FAE T
24 TRAKATE B8 A= bR BV 5L IR o >R B = 44 i e A4 1 4 ILARE i 40 20 7S s (1) ARG
(2) FH1.25uM (~440ng/ml) (IRS48Hii ; (3) G-43874E1C50 (268nM) 441 /Mt +R848 il %
3.5/ 5 (4) G-4387AEICT0 (553nM) N HFLE 1/ +R84841¥3 . 57N+ (5) G-4387(EICI0
(1.75uM) "N FrZE1 /N +R848HIWLS . 5/ 5 (6) G-438TAESUM N FF4E 1 /NI +R848HIWL3 . 5/
I o 5 SR AR = A R A A P 4 IR 5 6 G- 155 THEAT T ZRALI 5256, SR PR A 5 265 (3) -
(6) 4R G-1557THFE 4R (3) G-1557,1C50 (13nM) 5 (4) G-1557,1C70 (25nM) ; (5) G-1557,
1C90 (70nM) ; #1(6) G-1557, 200nM X T-1X AL 55, b 5 #HE HX T RNA, F 385 g PCRM & 1
24 TRAKA I8 2 A= Wb 5 0 258 DR 1) i SR 7K1 o IR S S EG 1) 45 R T B’ 8 FH9 Hh » 7E 24 TRAK4
A bR S EE R R, 4 R R 9N JE A (CD38.S0CS3AQPY .CDKNTAGADD45BB4GALTS5
TL15RA.TNFATP3FISOCS1) #G-4387FG-1557 7 & MK A1 T 1 (K 9) - bb Ak, 78 IR s fta 512
H IR FIROSE T HAFN S &RR K 2% SLEZH A, £ 5% 1% L8 TRAKAZE )b W B (R , 72 SLE 8.3 1fL
00 FR U8 20 AH B O RAASAE (B 10A-10B) o 3B 7E TRAK4E B8 AE W br B 3L R AN T3 R b
& (ISM) F13TdsDNANR 25 BL X BAFF  FLRNPHT A T SmTi A4 7K 1~ 2 8] WL 4% 2] $ 25 1 1EAH ¢ . 7F
/I~ SLES 48 45 A (19 TRAKAAE W1 764 226 DR RIVRIMAR i 233 (C3) FAMAR A 734 (C4) 1R 7K 2 (1]
WS 21 12 25 (1) ROV

[0261] Rz, i din 2 B 1 6 TRAK A 28 25 DR 1 Bl 1 3 08 S e 7 TLRAFA LAt i sk, A b
ST TRAKIE B8V 1, M TAT 2347 O 46 78 19 TRAK A8 J% A= WA 254 35k DR 9 2 3k 2 A0 Pt il 12
W) A= W0 bR 4, BT T R h B35 TRAK 4388 B #1 1) 71) (9] 4 TRAKA/IN 731 #0177 BVG 97 [ i
.

[0262] A st /7 %8

[0263] R HY T A BRARIK H ) C £l ik 5 A A0 Szt 4 1) 7 QP gt iR 1 i R e
{2 TR L i S ARSI T 51 AN I AR A PR 1| A e BH B L o 4 32 5| ) i 5 R AR 27 SR )
NIFHNE R 2 I NEAS % .
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[0001]

110>

<120>

<130>

<150>

<151>

<160> 48
170>

210> 1
211> 5694
<212> RNA
213> ®MA
400> 1
EagEcaagegy
ggugecaguuu
cuucgeccag
ggggacaaac
cugguccuga
agcgguccgg
acugaaauuc
ggugcauuua

aaguugggaa

cuggeecauc

ggcuaccuug

caalucuugcc

50474-170W02

US 62/521, 299
2017-06-16

guugggegegug

cagaacccag

ccaacCcccge

ccugeugeeg

uccucgucgu

geaccaccaa

auccugagau

uuucaaaaca

cucagaccgu

aguucacaca

cugaugaccu

cagacuggag

ER1IES

PRI+ B RAHRAT

PatentIn version 3.5

gHEadgggaaa

ccagccucuc

cuggageecu

geucucuagg

ggugeucgesg

gegeuuuccee

gagacaugua

uccuugcaac

accuugcaac

BEUCCAgCEgE

cacauggugu

aaaggacugc

cagagaaaag

ucuugeugec

auggccaacu

agagcccaac

guggucguce

gagaccgucc

gacugccaaa

auuacugaag

dagauucuuc

gacauguuca

ggugaauuca

dagcaacaacc

59

TRAK4 43 B BRI IE RIS WG T T vk

geaagugaaa

uagccuccug

gegaguucag

ucugucuugg

cgaggugscg

uggegegaug

guguauggga

dagacuauca

uuuggageag

cccuggagga

acacuuccaa

cuguuucagu

cagaagggga

ccggeecucau

ccecgguguece

cgucaguauc

ccageagugg

cgucaaguac

ugcuuucaag

gccacuaaug

dalaaaagall

cacgcugcua

dalaaacuau

auucuggaaa

60

120

180

240

300

360

420

480

940

600

660

720
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acgguuucce geagguuuge agaageugee ugugaugugg uccaugugau geucaaugga 780
ucccgeagua aaaucuuuga caaaaacagc acuuuuggga guguggaagu ccauaauuug 840
caaccagaga agguucagac acuagaggcc ugggugauac augguggaag agaagauucce 900
agagacuuau gccaggaluce caccalaaaa gagceuggaal cgauuauaag caaaaggaau 960
auucaauuuu ccugcaagaa uaucuacaga ccugacaagu uucuucagug ugugaaaaau 1020
ccugaggauu caucuugcac aucugagauc ugagccaguc gcugugguug uuuuagcucce 1080
uugacuccuu gugguuuaug ucaucauaca ugacucagca uaccugcugg ugcagagcug 1140
aagauuuugg aggguccucce acaauaaggu caaugccaga gacggaagee uuuuucccca 1200
aagucuuaaa auaacuuaua lucaucagcau accuuuauug ugaucuauca auagucaaga 1260
aaaauuaulg ualaagauua gaaugaaaau uglauguuaa guuacuucac uuuaauucuc 1320
augugauccu uuuauguuau utauauaulg guaacaucclu uucuauugaa aaaucaccac 1380

[0002]
accaaaccuc ucluauuaga acaggcaagu gaagaaaagll gaaugcucaa guuuuucaga 1440
aagcauuaca uulccaaaug aaugacculg uugcaugaug uauuuuugua cccuuccuac 1500
agauagucaa accalaaacu ucauggucau gggucauguu ggugaaaauu auucuguagg 1560
alauaagcua cccacguacu uggugcuuua ccccaacccu uccaacagug cugugagguu 1620
gguauuauuu cauuuuuuag augagaaaau gggagcucag agagguuaua uauuuaaguu 1680
ggugcaaaag uaauugcaag uuuugccacc gaaaggaaug gcaaaaccac aauuauuuuu 1740
gaaccaaccu aalaauuuac cguaaguccu acauuuagua ucaagcuaga gacugaauuu 1800
gaacucaacu cuguccaacu ccaaaauuca Ugugcuuuuu ccuucuagge cuuucauace 1860
aaacuaauag uaguuuauau ucucuuccaa caaaugcaua uuggaluuaaa uugacuagaa 1920
uggaaucugg aalauaguuc uucuggaugg cuccaaaaca cauguuuuuc uucccccguc 1980
ulceuccuce ucuucaugel caguguuuua uauauguagu auacaguuaa aauauacuug 2040
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uugeugguac uggcagcuua uauuuucucu cuuuuuucau ggauuaaccu ugcuugaggg 2100
cuuuaacaau uguauuacuu uuucaaagaa cuaagcuuua gecuucauuga uuuuuuucua 2160
uuuaauuggg uuuugeucuu cucuuuagea uuggaaacal agaaaugceuu ucugauuucu 2220
uuggguagau uuacguauuc agcuucuuga gauggaaguu uagaucacug auccuucage 2280
uuguuuucuu uuuuguauac auagauuula ggacgauaua uuuucccuug aguucugeuu 2340
uagcugcage ucuuauguuu ugauaugecu cucuuuauua uccuucaguu aaaaauaucu 2400
uucaauucau uguuauauaa aaauauguge cuaguuuuua acaucuggag auuuucuagu 2460
uuugaaaaaa acauaagcca ggcauggugg cucacaccug uauccccagc acuuugggag 25620
gcegagacgg gaggaucgece ugagceucagg aguuuuuaca ccagecuggg aauaacagug 2580
agacauuauc uccaaaaaaa Uuaccugggu augguguugu gcaccuguag ucccagceuac 2640
ucuggagacu gaggugggag gauuguuuga geuugggagg uugaggeuge agggageugu 2700

[0003]
gaucacacca cugcacucug gecugaguga cagauugaga cccugucuca auaaaagcaa 2760
aaauaaagaa aauaaaccau auguguugaa caaaggauua auaaauuaau uugagacucc 2820
ulcagggaau gaccacaaul uauugaaaal agecuaaaug uuggagucag geauuucugg 2880
auucauauuu ugacaucaug cugucaucuu gaacaaaaug ccuaaccuuu cugaacuuca 2940
acuuccuuge cacucaaaua aggauuacaa aacluuaaaau gugguaagua cuaaagacga 3000
cagcaaaaau ugaguccagc acagagcuuc cuaaauaage aagcacucaa cagaguuggu 3060
uccuuucuue cuccccugeu ugacaaucca guuucccaca ggagecuuug uagcuguage 3120
caccaugguc aguccaggga uucuucacua gccccuucuc cccuggecaga cauccuugug 3180
ggaguuuagu cuuggeucga caugaggaug gggguuuggg accaguucug aglugagaauc 3240
agacuugccce caaguugcca uuagcuccce cugcagaaug ucuucagaau Cggggeccgg 3300
ucagucuccu gggugaccug cuguuuuccu cluuaagauce uuuccacuul gguugeugeu 3360
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uucgggacuc aucgaguccu ugcucaacag gauaccccuu gaaguggeug ccugggecac 3420
auccccuuce aaacaagaaa Ucaaaaualu agaaaucaau uuulugaaauu uccccluagga 3480
agacucauuu gaguguucaa guucagagcc aguggagacc uuaggggagg guggucacaa 3540
ggauuuugca cagugcuuua gaggguccca gggagecaca gaggugguga ggggcugggu 3600
gcucuuuucu ccgugeauga ccuugugugu cuaucuucau uaccacaaug ccucaucucl 3660
accuccuuuc ccccuguagu uccaacgugg guaucuuuge caucucugge ccgaaggacu 3720
uucugaccua caugualaaa uacccccuca caauauauau uacuuuuccu auaagugacl 3780
ucucuacugg auuacugguu gcucauacac clucalauuul acucguaaau cuactiacuce 3840
cugucugeccu acuccaulcu cauuugcugu agaaaaulcu cuuaccaucc caacuuucac 3900
ccaccaucau gcuuacccaa aggcuguggg aalugaccugg gecccuaauge cccuuuucua 3960
aauuccuaag geucaccaul uuccuauugu aaugguucuu gaccuuauaa uguuugagge 4020

[0004]
accuuuucaa auauaguccu uugauuucag acugaauacu ugaaaggaca cacacacaca 4080
uacguaagug cauaugacug cauacaccca cacacacaca cgugccugua uacagucaua 4140
ugauacauac acaaacacac gcacacaage cugcauacau cauaugccaa caguggggau 4200
auguucugag aaaugcauca uuagaugaul uugucauugu gugaacauca uagaguguac 4260
uuacacuaac cuagaugguc uaaccuacua cacacccagg cuacauggua ucaccuauuc 4320
cuccuaggcu acaagccugu acagcgugug ucuguacuaa augcuguggg caauuuuaac 4380
clugaugguaa auguuugugu aucuaaacal alucuaaacau agaaaaggua caguaaacal 4440
gcaguauuau aaucuuauga gaccgucauc auauaugugg uccacuguuu gggccaucau 4500
uggeugaaaa gugguuauge gacacaugac uguauauaua cuuuccugul acaacaacag 4560
ugucucucaa uccacaguaa uugcagcauc caguaggucu uacuuuagee cugagucace 4620
auuuguguca acguguuuag ugccaugucc acgucucuca uguaacugge agagcuauca 4680
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aauauuuugg caaaacacal UguUUUCUUUE gcuuugecuu gguaacuuuc ugugecuuuu 4740
guagcucuug uuuggaagaa gcucaaccca ugucugcaca cugugauaca agggggacag 4800
caucgacauc gacuuacuuc uuggugccuu aulccuccul agaacaauuc cuaaaucugu 4860
aacuuaaguu ucucaggaag auuccauacu gcacagaaaa cugcuuuugu ggguuuuuaa 4920
aaggcaaguu guuauaugug cuggauaguu uuuaaguaug acauaaaaal uguauaaagu 4980
aaaauauuaa aauacaccua gaauacugua uaacuuuaag ucauuuuauc aacacauuge 5040
uaauccagau auuuucccge aguuuuucuu ugaauaacag agcaauuaau uuacuuuuac 5100
uaugaagagu caucauuuua guauguauuu uaagcaaucc accaagaacu caguaggcag 5160
cugagaggug cugcccagag aaguggugau uagcuuggec uuagcucacc cacacaaage 5220
acaacaggcu uugaacuaul cccuaacggg gcauuuauuc uuuuuuuuul UUUuuUuugg 5280
gagacggagu cucgcugucg cccaggeuag agugeagugg cgegaucucg geucacugea 0340

[0005]
ggcuccacee ccugggguuce acgecauucu ccugecucag ccucccaagu ageugggacu 5400
gcaggcgeee gecaucucge ccggcuaauu uuuuguauuu uuaguagaga cgggguuuca 5460
ccguguuage caggauaggg cauuuaulcu ugaacuugau ucagagagge acacauuacce 0520
auucucuaal cagaalugcaa guagcgcaag geggluggaaa cuauggaauu cggaggeagg 2580
ugaugcauug ggcgaguuua uuaacaucug ugaclucucua guuugaaauu uauuuguaac 5640
agacaaaaal gaaluuaaaca aacaauaaaa guauaauaaa gaacugugcu gaau 5694
210> 2
211> 300
212> PRT
213> BMA
<400> 2

Met Ala Asn Cys Glu Phe Ser Pro Val Ser Gly Asp Lys Pro Cys Cys

1

)

10
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[0006]

Arg

Leu

Gln

Ala

65

Asp

His

Gly

Lys

Leu

145

Gly

Arg

Ser

Asn

Val

225

Trp

Leu

Ile

Trp

50

Arg

Cys

Pro

Thr

Asp

130

Glu

Glu

Lys

Arg

Gly

210

Glu

Val

Ser

Leu

35

Ser

Cys

Gln

Cys

Gln

115

Leu

Asp

Phe

Asp

Arg

195

Ser

Val

Ile

Arg

20

Val

Gly

Val

Ser

Asn

100

Thr

Ala

Thr

Asn

Cys

180

Phe

Arg

His

His

Arg

Val

Pro

Lys

Val T

85

Ile

Val

His

Leu

Thr

165

Ser

Ala

Ser

Asn

Gly

Ala Gln

Val Leu

Gly Thr

Tyr Thr
70

I'rp Asp

Thr Glu

Pro Cys

Gln Phe
135

Leu Gly
150

Ser Lys

Asn Asn

Glu Ala

Lys Ile
215

Leu Gln
230

Gly Arg

Leu

Ala

40

Thr

Glu

Ala

Glu

Asn

120

Thr

Tyr

Ile

Pro

Ala

200

Phe

Pro

Glu

Cys Leu Gly

25

Val

Lys

Ile

Phe

Asp

105

Lys

Gln

Leu

Asn

Val

185

Cys

Asp

Glu

Val

Arg

His

Lys

90

Tyr

Ile

Val

Ala

Tyr

170

Ser

Asp

Lys

Lys

Ser

64

Val

Phe

Pro

75

Gly

Gln

Leu

Gln

Asp

155

Gln

Val

Val

Asn

Val

235

Arg

Val

Pro

Pro

60

Glu

Ala

Pro

Leu

Arg

140

Asp

Ser

Phe

Val

Ser

220

Gln

Asp

Ser

Arg

45

Glu

Met

Phe

Leu

Trp

125

Asp

Leu

Cys

Trp

His

205

Thr

Thr

Leu

Ile
30

Trp

Thr

Arg

Ile

Met

110

Ser

Met

Thr

Pro

Lys

190

Val

Phe

Leu

Cys

Leu

Val

His

Ser

95

Lys

Arg

Phe

Trp

Asp

175

Thr

Met

Gly

Glu

Gln

Val

Gln

Val

80

Lys

Leu

Ile

Thr

Cys

160

Trp

Val

Leu

Ser

Ala
240

Asp
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[0007]

Pro Thr Ile
Phe Ser Cys
275

Lys Asn Pro
290
210> 3
211> 2737
<212> RNA
213> FA

<400> 3

geggeuccga

cgcecagecge

uccccuccceg

aggeacgcge

gegggeeacce

ccaaggacgg

EEAggCcegey

ggucaccceac

ccucaagacc

gCaggagagc

ugcegagecce

geucageguce

cuucucucug

caagcuggug

245

Lys Glu Leu Glu

260

Ser

250

Ile
265

Ile Ser

Lys Asn Ile Tyr Arg Pro Asp Lys

Glu Asp Ser Ser Cys Thr

cuuggacucc

ccgcecggcce

guugguccgg

gcgcgaagge

geuggecguc

agacuucgau

aagcagcuge

agcaaguuuc

uucagcucca

ggcuucuacu

geeggeaccu

aagacccagu

cagagcgauc

caccacuaca

280

295

cugecuccgeu

cagcuccege

gggugegeag

uccuuugugg

ucgeegeege

ucgggaccag

agccgecegece

ccgeegeegg

agagcgagua

ggagcgcagu

uucugauccg

cugggaccaa

ccecggageac

ugeccgeecece

Ser Glu

geugeegeuu

cgcggeeecu

gggecaggsce

acuucacgge

guegecuugg

ccececeggga

gcgeagauce

gaugagcege

ccagecuggug

Baccggcgec

cgacagcucg

gaaccugege

gcagcecgug

uggagecece

65

255

Lys Arg Asn Ile Gln

270

Phe Leu GIn Cys Val

285

Ile
300

cggcecegea

ugccgegguc

gggegeeceag

Cgccaacauc

ggacccgagg

ugcgguageg

acgeuggeuc

cceecuggaca

gugaacgcag

gaggcgaacc

gaccagcgece

auccagugug

cccecgeuucg

uccuuccccu

cgcagecage

ccucuccugg

gggaageucg

LUgggcgcage

gggeucagece

gecgeuguge

cgugcgeecau

ccagecugeg

ugcgeaageu

ugcugcucag

acuucuucac

dgeEgeescag

acugcgugcu

Cgccaccuac

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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ugaacccucc uccgagguge ccgagcagece gucugeccag ccacucccug ggaguccecece 900
cagaagagcc uauuacaucu acuccggggg cgagaagauc CCCCUggUgu ugagecggec 960
ccucuccuce aacguggeca cucuucagea uclucugucgg aagaccguca acggecaccu 1020
ggacuccuau gagaaagluca cccagcugcec ggggeccauu cgggaguucc uggaccagua 1080
cgaugccceg cuuuaagggg uaaaggEcge aaagggeaug ggucgggaga ggggacgeag 1140
gcececucuce uccguggeac auggeacaag cacaagaage caaccaggag agaguccugu 1200
agcucugggg ggaaagaggg cggacaggece ccucccucug cccucucccu geagaaugug 1260
gcaggeggac cuggaaugug uuggagggaa gggggaguac caccugaguc uccagcuucu 1320
ccggaggage cagcuguccu ggugggacga uagcaaccac aaguggauuc uccuucaauu 1380
ccucagcuuc ccclucugccu ccaaacaggg gacacUucgg gaaugcugaa cuaaugagaa 1440
cugccaggga alcuucaaac uuluccaacgg aacuuguuug cucuuugaul ugguuuaaac 1500

[0008]
cugagcuggu uguggagccu gggaaaggug gaagagagag agguccugag ggecccaggg 1560
cugcgggcug gegaaggaaa uggucacacc ccccgeccac cccaggegag gauccuggug 1620
acaugcuccu cucccuggeu ccggggagaa gggouugggg ugaccugaag ggaaccauce 1680
ugguacccca cauccucuce Uccgggacag ucaccgaaaa cacagguucc aaagucuacc 1740
uggugecuga gageccaggg ccculuccluce guuuuaaggg ggaageaaca UUUEEAZELE 1800
auggauggge uggucagcug gucuccuuuu ccuacucaua cuauaccuuc cuguaccugg 1860
guggauggag cgggaggaug gaggagacgg gacalucuuuc accucaggecu ccugguagag 1920
aagacagggg auucuacucu gugccuccug acuaugucug gcuaagagau ucgccuuaaa 1980
ugeucccugu cccauggaga gggacccage auaggaaage cacauacuca gecuggaugg 2040
guggagagge ugagggacuc acuggaggge accaagccag cccacageca gggaagugegg 2100
gaggggeggge ggaaacccau geecucccage ugageacugg gaaugucage ccaguaagua 2160
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[0009]

uuggeeaguce

ugcacagece

gecugccacce

guagcagcega

EEEEELEEEC

aguugugugu

uguuuacaau

ccuccccccu
ccaauccaag
ddallllllallaanl
210> 4

Q11> 225
<212> PRT
213> A
<400> 4

Met Val Thr
1

Asp Thr Ser

Leu Val Val

35

Ser Ala Val
50

Ala Gly Thr
65

Thr Leu Ser

aggegeeucg

ucccuccugc

cgggugeucce

uggaauuacc

dacluaaacaa

ugggeugegull

cugccucaau

acucaggecce

ucaaacuuug

aaagagcacl

His Ser Ly
)

Leu Arg Le
20

Asn Ala Va

Thr Gly G1

Phe Leu I1

70

Val Lys Th

uggucagage

CUEEEUEEEE

cgeucugeca

uggaacaguu

dacacaaagua

uuuuucucua

cacucugucu

uugaggeuau

cacauauuua

auuuuuuaau

s Phe Pro

u Lys Thr

1 Arg Lys
40

y Glu Ala
55

e Arg Asp

r Gln Ser

agagccacca

gaggcuggag

uagcacugau

uuuuguuuuu

uucuguguca

uuuuuuuguu

uuuauvaaaga

uaggagaugc

uauuuauauu

gaaaaac

Ala Ala Gly
10

Phe Ser Ser
25

Leu Gln Glu

Asn Leu Leu

Ser Ser Asp

75

Gly Thr Lys

67

ggucccacug

gucauuggag

cagugacaau

guuuuuguuu

gguauuggge

uguuucuugu

uuccaccucc

uugaagaacu

cagaaaagaa

cceegagecee

aggcuggacu

uuacaggaau

uuguuuuugu

uggacagggce

uuuuuaauaa

daguccucucu

caacaaaauc

acauuucagu

Met Ser Arg Pro Leu

15

Lys Ser Glu Tyr Gln

30

Ser Gly Phe Tyr Trp

45

Leu Ser Ala Glu Pro

60

GIn Arg His Phe Phe

80

Asn Leu Arg Ile Gln

2220

2280

2340

2400

2460

2520

2580

2640

2700

2737
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[0010]

Cys Glu Gly

Val Pro

115

Pro

Pro Pro

130

Pro

Ser Glu Val

145
Arg

Pro Arg

Val Leu Ser

Lys
195

Cys Arg

Gln Leu Pro

210

Leu

225

<210> 5
<211> 3031
<212> RNA
213> AA

<400> 5

acugugauuu

gagaaaaaag

uuuuggggau

caguuccacc

gagacucuua

85

Gly
100

Ser

Arg Phe

Gly Ala

Pro Glu

Ala Tyr

165
Arg Pro
180

Thr Val

Gly Pro

Phe

Ser

Asp Cys

Pro

Gln
150

Tyr

Leu

Ser
135

Pro

Ile

Ser

Asn Gly

Ile

Arg
215

Leu

Val
120

Phe

Ser

[yr

Ser

His

200

Glu

ggcaacacaa cuggcacauc

uaccuugaga auaaagguaa

uucggguucu aagucgcaga

agaagacgau uaagccacag

ccagacaucu ccaggaaucu

90

Gln Ser
105

Asp

Leu Lys Leu

Pro Ser Pro

Ala Gln Pro

155
Gly
170

Ser Gly

Asn Val Ala

185

Leu Asp Ser

Phe Leu Asp

ucuuuucuca

ugauuaaucu

ulucaaacaaa

ccucuaauug

gugagccauu

68

Pro

Val

125

Pro
140

Leu Pro

Glu Lys
Thr

Leu

Glu
205

Tyr

Gln
220

Tyr

ucucuugaaa

gucaggcaca

uagcagcgaa

gaacggcauu

gucaaaacgu

Ile Pro

Gln His

190

Lys Val

Asp Ala

95

Arg Ser Thr Gln

110

His His Tyr Met

Thr Glu Pro Ser

Gly Ser Pro

160

Leu
175

Leu

Thr

Pro

daaaccaaca

aaagggauug

cagggaauga

uguacaguca

ccauuuucau

60

120

180

240

300
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cuggcuguga aagugaggac cacaacaggu agguauuggu agaaacagga guccucagag 360
aagccccaag augcagecug agggageaga aaagggaaaa agcuucaage agagacuggu 420
cuugaagagc agcuuagega aagaaacccll clicugaguuc uugggeacgu ucaucuugau 480
uglccuugga Uguggeugug uugeccaage uauucucagu cgaggacguu uuggaggggu 540
caucacuauc aauguuggau uuucaaugge aguugcaaug gecauuuaug UggCuggcgs 600
uglcucuggu ggucacauca acccagcugu gucuuuageca augugucucu uuggacggau 660
gaaaugguuc aaauugccau uuuauguggg ageccaguuc uugggagecu uuguggggsce 720
ugcaaccguce uuuggcauuu acuaugaugg acuuaugucc uuugcuggug gaaaacugceu 780
gaucguggga gaaaaugcaa cagcacacau uuuugcaaca uacccagcuc cguaucuauc 840
ucuggegaac geauuugeag aucaaguggu ggccaccaug auacuccuca uaaucgucuu 900
ugcecaucuuu gacuccagaa acuugggage ccccagagge cuagagecca uugecaucgg 960

[0011]
ccuccugauu auugucauug cuuccucccu gggacugaac aguggcugug ccaugaacce 1020
agcucgagac cugaguccca gacuuuucac ugccuuggea ggcugggggu uugaagucuu 1080
cagagcugga aacaacuucl gguggauucc uguaguggge ccuuugguug gugeugucau 1140
uggaggecuc aucuauguuc uugucauuga aauccaccau ccagagecug acucagucuu 1200
uaagacagaa caalclugagg acaaaccaga gaaauaugaa cucaguguca ucauguagug 1260
gcaugcucag cucuggauuu gecagucagluu ugggauucuc uucagaaaga uggcaucuaa 1320
gugucugugu ucuuguaage cugaggugga auccacccag uuuugucuge uagcecauaug 1380
ggacaucuaa uuggaaaagc aucugcauaa aaguuuggaa acaaugacca cuucucuace 1440
auugucccce acccccacce cccagaauaa cgeugacugu ccccugaaac agecuucucu 1500
ccugcecugl uuaulucauc clcgauggga auucuugcua gguaagcacu aauaacucgg 1560
caucuugacg auagucccal UUgggugguu ucagcugeac uaucuguaug aaaugguguc 1620
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accaaaacce uuuucuucag uaucgacaaa gauuacauuc ugaguaccaa ccaaacccua 1680
aauugaaaga caaaacuaug guuucaguca acauauucau gaauuaggga gcuaaugggu 1740
uaagcuucca guucccgcua ugcuacugga uuuguauaaa uacugauauu cuccaaacclu 1800
agugguguag ggagcaagag aaugcagcug gaaggcacaa ggggaggaca uuguggcauu 1860
cagaaacuge aggagacaag augaauuuga gaagccaaau ggaauuuuua auggaaacca 1920
uuuaucagau uaaucucuug cucuccugca uuuuagagga caccaauuaa uuuccugguc 1980
uuuaguauau aauaaccuaa aauaccauug uaaccucagu caugaaaaalu acaucacucu 2040
gucuuuuuag cucaaaugua uuuuccuaau ugcccacuug agaacagaca uuugacaagu 2100
uauaucaacg acugugcuug uccauuauuu uacacaugcc cuagaagcca aaacugaaag 2160
ccacuggauc cuggucuagc Ugaaucuuca gagugggagg ucuccaaaaa gauauuaccu 2220
uauugggeuu aacaauucac aaggceacluuu cacacccaul auctlaauuua auccucauaa 2280

[0012]
ugacuaugug aggcaaaugc cacauugccc auuuuucaga uaaagaaaca aaaucuuagg 2340
gaagauaagu ugaguugucc aagagcacac ugaaaguuga auguuaucua augcauuccu 2400
cuaccuuuca gaagaucagu agcuggcuga caaucuuuge caaaucuucc uugcuagcca 2460
gaaguggaau uggcagcuuc uagaaualugu acaccucugg acaaaauguu ccucaaucuu 2520
aagauacaaa gacccucauu gucugggucu auucccacac uuacugagua cagaugaagg 2580
aaagugguag caauuuaauc auaacuuuca UUUgcUgaaa aacauuauga gaaggccucc 2640
cuuccuaage caccucuggu cuugcuaagu cuugaucuug cuuccugeca geaccaaaca 2700
uuacauucag gggauuuccu cuggcucagu cuuuucccel ugaaguucuc uaauagaugu 2760
uacuuuugac aaaagaucgc cluaugaguua caagcaccag gggaugcucu acaucaaggg 2820
augcaccuuc agucaaacug ucaaaaagcc cagaauuccc aaaggcauua gguuucccaa 2880
cugcuuugug cugauaucag aacagcagaa allaaauglug aaauguuucu gaugacuuau 2940
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guucuacaau cuauggacau acgggauuuu uuuuucuuge uuugaageua ccuggauauu 3000
uccuauuuga aauaaaauug uucggucauu g 3031

[0013]

210> 6
211>
212>
<2155

295
PRT
BA

400> 6

Met Gln Pro

1

Val

Thr

Leu

Ser

65

Gly

Met

Ala

Met

Ala

145

Ala

Leu

Phe

Ser

a0

Met

His

Lys

Phe

Ser

130

His

Phe

Lys

Ile

35

Arg

Ala

Ile

Trp

Val

115

Phe

Ile

Ala

Glu

Ser

20

Leu

Gly

Val

Asn

Phe

100

Gly

Ala

Phe

Asp

Gly Ala

Ser Leu

Ile Val

Arg Phe

Ala Met

70

Pro Ala

Lys Leu

Ala Ala

Gly Gly

Ala Thr

150

Gln Val
165

Glu

Ala

Leu

Gly

Ala

Val

Pro

Thr

Lys

135

[yr

Val

Lys

Lys

Gly

40

Gly

Ile

Ser

Phe

Val

120

Leu

Pro

Ala

Gly

Glu

25

Cys

Val

Tyr

Leu

Tyr

105

Phe

Leu

Ala

Thr

Lys

Thr

Gly

Ile

Val

Ala

90

Val

Gly

Ile

Pro

Met
170

71

Ser

Leu

Cys

Thr

Ala

75

Met

Gly

Ile

Val

Tyr

155

Ile

Phe

Ser

Val

Ile

60

Gly

Cys

Ala

Tyr

Gly

140

Leu

Leu

Lys Gln

Glu Phe
30

Ala Gln
45

Asn Val

Gly Val

Leu Phe

Gln Phe
110

Tyr Asp
125

Glu Asn

Ser Leu

Leu Ile

Arg

15

Leu

Ala

Gly

Ser

Gly

95

Leu

Gly

Ala

Ala

Ile
175

Leu

Gly

Ile

Phe

Gly

80

Arg

Gly

Leu

Thr

Asn

160

Val
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[0014]

Phe Ala Ile

Ile Ala

195

Pro

Asn Ser

210

Leu

Leu Phe Thr

225
Phe

Asn Asn

Ile Gly Gly

Ser
275

Pro Asp

Glu
290

Tyr Leu

210> 7
211> 2175
<212> RNA
Q213> BA

400> 7

guuguauauc

guuccuugug

gegecaugue

geecgecucuu

cgggeugcau

uggaggguga

ccacggggec

Phe
180

Asp

Ile Gly

Gly

Cys

Ala Leu

Ser

Leu

Ala

Ala

Arg Asn

Ile
200

Leu

Met Asn

215

Gly Trp

230

Trp
245

Trp

Leu Ile

260

Val Phe

Ser Val

AggECCECEC

gagccggagc

agaaccggcu

cggeccagug

ccaggaggee

cuucgecugg

CCEECEBAgEC

Ile

Tyr

Lys

Ile

Pro Val

Val Leu

Thr Glu

280

Met
295

ugagcugege

uggegcgegea

EEEgaugucc

gacagcgage

cgugagegau

gagcguguge

CEEgaugagu

Leu Gly Ala

185

Ile Val Tle

Pro Ala Arg

Phe Glu

235

Gly

Val Gly

250

Pro

Val
265

Ile Glu

Gln Ser Glu

cagcugaggu

uucgecgagg

gucagaaccc

agcugagcecg

ggaacuucga

gE8EECCUUEE

Uugggagegags

72

Arg Gly
190

Pro

Ala Ser Ser

205

Asp Leu Ser

220

Val Phe Arg

Leu Val Gly

Ile His

270

His

Lys Pro

285

Asp

gugagcagceu

caccgaggeca

augcggeage

cgacugugau

cuuugucacc

ccugeccaag

caggeggecu

Leu Glu

Leu Gly

Pro Arg

Ala Gly

240

Ala Val
255

Pro Glu

Glu Lys

gcecgaaguca

cucagaggag

aaggecugece

gecgeuaaugg

gagacaccac

cucuaccuuc

ggcaccucac

60

120

180

240

300

360

420
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cugcucugcu geaggggaca gecagaggaag accaugugga ccugucacug ucuuguacce 480
uugugccucg cucaggggag caggcugaag gguccccagg uggaccugga gacucucagg 540
gucgaaaacg gcggeagacc agcaugacag auuucuacca cuccaaacgc cggeugaucl 600
ucuccaagag gaagcccuaa uccgeccaca ggaagccuge aguccuggaa gegegagggce 660
cucaaaggee cgelucuacau cuucugecuu agucucaguu ugugugucuu aauuauuauu 720
uguguuuuaa uuuaaacacc uccucaugua cauacccugg CCgCccccug ccceccagec 780
ucuggecauua gaauuauuua aacaaaaacu aggcgguuga augagagguu ccuaagagug 840
cugggecauuu uuauuuuaug aaauacuauu uaaagccucc ucaucccgug uucuccuuuu 900
ccucucucce ggagguuggg ugggeeggeu ucaugecage uacuuccuce uccccacuug 960
uccgcugggu gguacccucu ggaggggugu ggcuccuuce caucgcuguc acaggegguu 1020
augaaauuca cccccuuucc uggacacuca gaccugaauu cuuluuucauu ugagaaguaa 1080

[0015]
acagaluggea cuuugaaggg gecucaccga gugggggeau caucaaaaac uuuggagucce 1140
ccucaccucc Ucuaagguug ggcaggguga cccugaagug agcacagecu agggeugage 1200
uggggaccug guacccuccu ggelucuugau accccccucu gucuugugaa ggeaggggga 1260
agguggggue cuggagecaga ccaccccgec ugecccucaug gecccucuga ccugcacugg 1320
ggagcecgue ucaguguuga geccuuuucce ucuuuggeuc cecuguaccu uuugaggage 1380
cccagcuace cuucuucucce agcugggeuc ugcaauucce cucugeugeu gucccucece 1440
cuuguccuuu cccuucagua cccucucage uccaggugge ucugagguge cuguccecace 1500
cccaccccca geoucaaugga cuggaagggg aagggacaca caagaagaag ggceacccuag 1560
uucuaccuca ggeageucaa geagegaccg cccccuccuc uageuguggg ggugagggue 1620
ccauguggug gcacaggece ccuugagugg gguuaucucu guguuagggg uauaugaugg 1680
gggaguagau cuuucuagga gggagacacu ggeccclcaa aucguccage gaccuucclc 1740
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aluccacccea ucccucccca guucauugea cuuugauuag cagcggaaca aggagucaga 1800
cauuuuaaga ugguggeagu agaggeuaug gacagggeau gecacguggg cucauauggg 1860
geugggagua guugucuuuc cuggcacuaa cguugagecce cuggaggeac ugaagugeuu 1920
aguguacuug gaguauuggg gucugaccec aaacacculuc cagcuccugu aacauacugg 1980
ccuggacugu uuucucucgg cuccecaugu guccugguue ccguuucuce accuagacug 2040
uaaaccucuc gagggcaggg accacacccu guacuguucu gugucuuuca cagcuccuce 2100
cacaaugcug aauauacagce aggugclcaa Uaaaugauuc uuagugacuu uacuuguaaa 2160
aaaaaaaaaa aaaaa 2175
<210> 8
211> 164
<212> PRT
Q13> BA

[0016]  <400> 8
Met Ser Glu Pro Ala Gly Asp Val Arg Gln Asn Pro Cys Gly Ser Lys
1 5 10 15
Ala Cys Arg Arg Leu Phe Gly Pro Val Asp Ser Glu Gln Leu Ser Arg

20 25 30
Asp Cys Asp Ala Leu Met Ala Gly Cys Ile Gln Glu Ala Arg Glu Arg
35 40 45
Trp Asn Phe Asp Phe Val Thr Glu Thr Pro Leu Glu Gly Asp Phe Ala
50 55 60
Trp Glu Arg Val Arg Gly Leu Gly Leu Pro Lys Leu Tyr Leu Pro Thr
65 70 75 80
Gly Pro Arg Arg Gly Arg Asp Glu Leu Gly Gly Gly Arg Arg Pro Gly
85 90 95
Thr Ser Pro Ala Leu Leu Gln Gly Thr Ala Glu Glu Asp His Val Asp
100 105 110
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Leu Ser Leu Ser Cys Thr Leu Val Pro Arg Ser Gly Glu Gln Ala Glu
115 120 125
Gly Ser Pro Gly Gly Pro Gly Asp Ser Gln Gly Arg Lys Arg Arg Gln
130 135 140
Thr Ser Met Thr Asp Phe Tyr His Ser Lys Arg Arg Leu Ile Phe Ser
145 150 155 160
Lys Arg Lys Pro
210> 9
211> 1393
<{212> RNA
213> HA
400> 9
ucagaucgcce gaagegucgg acuaccguug guuuccgecaa cuuccuggau uauccucgec 60
aaggacuuug caauauauuu uuccgccuuu ucuggaagga uuucgcugeu ucccgaaggu 120
[0017]
cuuggacgag cgcucuagcu cugugggaag guuuugggeu cucuggeucg gauuuugcaa 180
uuucucccug gggacugecg Uggagecgea uccacugugg auuauaauug caacaugacg 240
cuggaagage UCEUEECEUE cgacaacgeg gegeagaaga ugcagacggu gaccgecgeg 300
guggaggage uuuuggugEe cgeucagege caggaucgee ucacaguggg gguguacgag 360
ucggeccaagu ugaugaaugu ggacccagac agcguggucce ucugccucuu ggecauugac 420
gaggaggagg aggaugacau cgcccugecaa auccacuuca cgceucaucca guccuucuge 480
uglugacaacg acalicaacau CguUgcgggug ucgggeauge agegecugge geageuccug 240
ggagageegg ccgagaccca gggeaccace gaggeccgag accugcauug ucuccugguc 600
acgaacccuc acacggacgec cuggaagage cacggecuugg uggaggugge cagcuacuge 660
gaagaaagce ggggeaacaa ccagugggue cccuacaucu cucuucagga acgcugagee 720
ccuucccage agceagaaucu guugaguuge ugecacaaac aaaaaauaca alaaauauuul 780
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gaacccccuc ccececagea caacCCeCee aaaacaacce aacccacgag gaccaucggg 840
ggcagagucg uuggagacug aagaggaaga ggaggaggag aaggggagug agcggccgec 900
cccagggcgg agauccagga gcuggeggee gecgauccga uggagaaggg gggacccagg 960
ccagcaggag acaggaccec cgaageugag gecuugggau ggagcagaag ccggagugge 1020
ggggeacgeu gecgecuuce ccaucacgga ggguccagac uguccacucg gggguggagu 1080
gagacugacl gcaagcccca cccuccuuga gacuggageu ggcgucugea uacgagagac 1140
uugguugaac uugguugguce cuugucugea cccucgacaa gaccacacuu Ugggacuugg 1200
gagecugggge ugaaguugcu cluguacccau gaacucccag uuugegaauu auagagacaa 1260
ucuauuuugu uacuugcacl uguuauucga accacugaga gegagauggg aagcauagau 1320
aucuauauul uuauuucuac uaugagggcc ulguaauaaa uuuclaaage clucugaaaaa 1380
aaaaaaaaaa aaa 1393

[0018]
<210> 10
211> 160
<212> PRT
213> FA
<400> 10

Met Thr Leu Glu Glu Leu

1

Gln Thr Val Thr Ala Ala

Gln Asp Arg Leu Thr Val

35

Val Asp Pro Asp Ser Val

50

Glu Glu Asp Asp Ile Ala
70

65

5

20

40

95

Val Ala Cys Asp Asn

10

Val Glu Glu Leu Leu

25

Gly Val Tyr Glu Ser

Val Leu Cys Leu Leu

Leu Gln Ile His Phe

75

76

Ala Ala Gln Lys Met

15

Val Ala Ala Gln Arg

30

Ala Lys Leu Met Asn

45

Ala Ile Asp Glu Glu

60

Thr Leu Ile Gln Ser
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Phe Cys Cys Asp Asn Asp Ile Asn Ile Val Arg Val Ser Gly Met Gln
85 90 95
Arg Leu Ala Gln Leu Leu Gly Glu Pro Ala Glu Thr Gln Gly Thr Thr
100 105 110
Glu Ala Arg Asp Leu His Cys Leu Leu Val Thr Asn Pro His Thr Asp
115 120 125
Ala Trp Lys Ser His Gly Leu Val Glu Val Ala Ser Tyr Cys Glu Glu
130 135 140
Ser Arg Gly Asn Asn Gln Trp Val Pro Tyr Ile Ser Leu Gln Glu Arg
145 150 155 160
210> 11
{211> 4743
<212> RNA
213> AMA
<400> 11
[0019] .
cgecuucaugu ggeccggece gegacggeeg geggeuggga geggegagee ggeggeggeg 60
gCgaguggcg geecgegagyg CCecCcgggagege gguggccgag geccaggegyg UggCcggegec 120
ggececaggag geoggeggacg geggageugeg ggageagegee Cggecuggeu cucuagegge 180
cgeccuggeug cageaugege geccgecggg gECUgeugeg geugecgege cgeucgeuge 240
ucgecgegeu cuucuucuul ucucucucgu ccucgeugelu guacuucgue uauguggege 300
ccggeauagu gaacaccuac cucuucauga ugcaagecca aggcauucug auccgggaca 360
acgugagaac aaucggugcu cagguuuaug agceaggugeu ucggagugeu uaugecaaga 420
ggaacagcag uguaaaugac ucagauuauc cucuugacuu gaaccacagu gaaaccuucce 480
ugcaaacuac aacauuucuu ccugaagacu ucaccuacul ugcaaaccau accugecccug 540
aaagacuccc uuccaugaag ggeccaauag acauaaacau gagugaaauu ggaauggauu 600
acauucauga acucuucucc aaagacccaa ccaucaageu cggaggucac uggaagecuu 660
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cugauugcau gccucggugg aagguggega uccuuaucce cuuccggaac cgccacgage 720
accucccagu ccuguucaga caccugcuuc ccaugeucca gegccagege uugcaguuug 780
cauuuuaugu gguugaacaa guugguaccc aacccuuuaa ucgagccaug cuuuucaacg 840
uuggeuuuca agaggcaaug aaagacuugg auugggacug uuugauuuuu caugauguag 900
aucacauacc ggaaagugau cgcaacuauu auggaugugg acagaugccg aggcauuuug 960
caaccaaauu ggauaaguau auguaucuge uuccuuauac cgaguucuuu ggceggaguga 1020
guggcuuaac aguggaacaa uuucggaaaa ucaauggcuu uccuaaugcu uucugggguu 1080
gggguggaga agaugacgac cucuggaaca gaguacagaa ugcaggeuau ucugugagec 1140
ggccagaggg ugacacagga aaguacaagu ccauuccuca ucaccaucga ggagaagucc 1200
aguuucuugg aagguaugcu cugcugagga agucaaaaga acggcaaggg cuggauggec 1260
ucaacaaccu gaacuacuuu gcaaacauca cauacgacge cuuguauaaa aacauaacug 1320

[0020]
ucaaccugac acccgagcug gcucagguga acgaguacug agaggagaga auguacguuu 1380
geuuuaccea ccgecaccaa gaaagceaguce cgaugagauu uuuuuuugga ggggggagegs 1440
ucuacacagc aagagaacag aaauacugug ucucaugaag gaucacagag uucaggggga 1500
aaaugugaca gcacacgcac aaacgecuuc acuggaucag ccgceuggaac ugagggagug 1560
agcuugggga cuuccuucgu cagcacugge uuucuguuuu cacaagacag acgucuguce 1620
cgecugeucuc uccccaucuc cuaccccaca uccugucuua gecgeagucu ccagaacccea 1680
ugaugaacug ugaucugccg Ugguccugee gugguccuge cguggagecu gucccuacac 1740
augaccuugg agccucuugg ccuucagage agaggeaaac ccaccacagg geageugegu 1800
uuuaggaaga gcaaaugaaa cuccacacca uucuucuaga ucucuggugu ucucuuuggu 1860
uucautuuuu Uaaaaaallua ccUUCUUUgE guggggauug aggguggagg ggaggguguu 1920
ugggaaagau aaauagacau aaauauauaa caaucacuuc uugaagaagu auaauuguaa 1980
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auaagccaug uaaaaugccu Uuuuaaaalu uaauuulcua geuggeucca auucaaauug 2040
aggauuuaug uauuaggcca cuuacuUuggu uggcaaguge aggaacucag ulaaaaugca 2100
guugaagaau gucaucucce gaauugcugu cacuuuggeg agggagugga uauagggeau 2160
gucacaaaag aacaaaauaa cCCgaccuul auugcuggga gceuggeuucu gucccuuucu 2220
uccecceece acgagucuug cccuugacuu cugcucugga uucacucuuc ccugucggee 2280
gcgeauguge ucalicccacu cluccgelaag cgggaggeug cuguuagage aggeugeuuc 2340
cugccuaaag caggeccuuc ggggeucgeu geacacacau cucuUggeucl ccaggcuucg 2400
uguucugucu uuucaucage auggegggece gEeggEcges geEcgggegu guguauggga 2460
aucccuceee cucuuacuuu uucucuugug gaacuuggee acaguuucug aacaauguge 25620
cuacauuacc agcuggcuuc agugauuccu cugugucccu Uuuugguuuc uggaaagauul 2580
cuuugucaac auuaguaacu gauacauaga accaaggage acucaaauag ggagccagga 2640

[0021]
gcecagggage uggugacacu ugugugceugu ggggeageug ggauccaggu aagaccggau 2700
ugaagcuuug aaaluagacu aacaaagcuc cagacagcaa gagceccaggu geacugeuca 2760
cacccccacc ugcauuuuga agucalaula UuUuuuguuu uguuuuuuaa gacggucugg 2820
cucugucgee uaagceuggag ugugguggea cgaucacage ucacugcage cuccaucuce 2880
uaggcucaag ccauuuuccce accucagccl cccgaguage ugggacuaca ggugeacace 2940
accacaccug geuaauuuuu uguauuuuua guagagacag ggguuucuuc cauguugecece 3000
aggcuggucu cgaacuccug gaclicaagca auccgeccac cuugacuuce caaagugeug 3060
ggauuauggg cgggugugag ccauugcgece cagecuugaa gucauguucu aaauuguauu 3120
ugaauuugug ccucuuuguu uuuccccaaa ccaaagceccl caaauuguag ucucugucgg 3180
cuucugecaga auucuggaaa augecaguuu uccucccccg cccluuguuul ccauaaaaca 3240
uauuuauaua uugugaugag gaguacuuuc ugaagaguac uucguauuuu uuuuuaauug 3300
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cCUUgUUUEe cuucaacuuc cuugauuuuc auaguuuaca Ugggugugug uaggggugug 3360
uguguguaug uguguggeguu agggeuuuluu ucguugeaug ugaugguucu guggacauau 3420
gauccccaca aacuguggga gugauuggee aggecuuguu uuguuuguuu guuuguuugu 3480
guuuuuguue uuuugaagaa uagaguggua uluagaaaau aaauugcauu gcaaageucu 3540
uaucggcuca uaugagagag cagguuccug cccuugaaaa ugccgguaag cuauagcaua 3600
uguuuuuuaa gacuuaagea uuucaugcuu uaaaauaccu ucacaaguga acauuacaca 3660
cagaaguuca uuugguuuuc cuuuguuuua uggugcauau agcaauaaag accccccuce 3720
acccugcaac ccccauccee caccgggecu uugucccuge cuuggeuuuu cuccecuucu 3780
cauucuccuc Uccccuuuce ucacugaagg cugugaguug cuuucaaugu gacaacacua 3840
ugaugucauu uggaaggauu ugccaggaca gacugauucu gaguccuggg ugccguaugu 3900
guaugeggea guguugucag gegaucuugu uugaagcucu auguugecau aauuaccauc 3960

[0022]
aaguacacac uguuggcaaa aggcuaacac cugacuuuag aaaaugcuga uuugagaaca 4020
aaaggaaagg ucuuuuluca cugcuuaaag uggggucacu uugauaccuu ugcggucaug 4080
ucugugucug augaguguag aaucucugga ugugcacugu cagucaugug uccaccagge 4140
cucgaauauc auaugggaaa ugucauaguu aaaaacguac agccaggecc gugugeuguu 4200
aauaguguga aauugucaug Uuaaaaaaaa aaacaggaac caaaugugac cuugugcaua 4260
uauugguage ugaaaaucuu caaggcuacu gaugggugge cccuuaaucu ugucuuugau 4320
ugcuguguge agggaaaggu guccccguuu guucaugcug UUUUgEgEgEs ugggggegua 4380
uuugcaagaa uaclucauluu gacauaauag guccucuugu cagagauccu cuaccacaga 4440
cauuaauagc ugagcaggag ccacauggalu ugauuguauc cacucaccau ugacgaugge 4500
auugagcgua gecuagcuuau uuccaucacu acguguuuuu gageuugeuc uuacguuuua 4560
agaggugcca gggguacauu uuugcacuga aaucuaaaga uguuuuaaaa aacacuuuuc 4620
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[0023]

acaaaaauag uccuuuguca uuacauuaul uacucaugug uuuguacauun uuuguauguu

aauuualgaa ugauuuuuuc aguaaaaaall acalalucaa gaacCaaaaa aaaaaaaaad

ada

210>
AN
212>
213>

400>

12
388
PRT
BA

12

Met Arg Ala

1

Ala

Tyr

Gln

Tyr

65

Asn

Gln

Thr

Met

Pro

145

Arg

Ala

Val

Gly

50

Glu

Asp

Thr

Cys

Ser

130

Thr

Trp

Leu

Ala

35

Ile

Gln

Ser

Thr

Pro

115

Glu

Ile

Lys

Arg

Phe

20

Pro

Leu

Val

Asp

Thr

100

Glu

Ile

Lys

Val

Arg

Phe

Gly

Ile

Leu

Tyr

85

Phe

Arg

Gly

Leu

Ala

Gly

Phe

Ile

Arg

Arg

70

Pro

Leu

Leu

Met

Gly

150

Ile

Leu

Ser

Val

Asp

55

Ser

Leu

Pro

Pro

Asp

135

Gly

Leu

Leu Arg

Leu Ser
25

Asn Thr
40

Asn Val

Ala Tyr

Asp Leu

Glu Asp

105

Ser Met
120

Tyr ITle

His Trp

Ile Pro

Leu

10

Ser

Tyr

Arg

Ala

Asn

90

Phe

Lys

His

Lys

Phe

81

Pro

Ser

Leu

Thr

Lys

His

Thr

Gly

Glu

Pro

155

Arg

Arg

Leu

Phe

Ile

60

Arg

Ser

Tyr

Pro

Leu

140

Ser

Asn

Arg

Leu

Met

45

Gly

Asn

Glu

Phe

Ile

125

Phe

Asp

Arg

Ser

Tyr

30

Met

Ala

Ser

Thr

Ala

110

Asp

Ser

Cys

His

Leu

15

Phe

Gln

Gln

Ser

Phe

95

Asn

Ile

Lys

Met

Glu

Leu

Val

Ala

Val

Val

80

Leu

His

Asn

Asp

Pro

160

His

4680

4740

4743
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[0024]

Leu

Leu

Asn

Leu

225

Ser

Thr

Gly

Phe

Asn

305

Thr

Phe

Leu

Ala

Val
385

Pro

Gln

Arg

210

Asp

Asp

Lys

Gly

Pro

290

Arg

Gly

Leu

Asp

Leu

370

Asn

Val

Phe

195

Ala

Trp

Arg

Leu

Val

275

Asn

Val

Lys

Gly

Gly

355

Tyr

Glu

Leu

180

Ala

Met

Asp

Asn

Asp

260

Ser

Ala

Gln

Tyr

Arg

340

Leu

Lys

Tyr

165

Phe

Phe

Leu

Cys

Tyr

245

Lys

Gly

Phe

Asn

Lys

325

Tyr

Asn

Asn

Arg

Tyr

Phe

Leu

230

Tyr

Tyr

Leu

Trp

Ala

310

Ser

Ala

Asn

Ile

His

Val

Asn

215

Ile

Gly

Met

Thr

Gly

295

Gly

Ile

Leu

Leu

Thr
375

Leu

Val

200

Val

Phe

Cys

Tyr

Val

280

Trp

Tyr

Pro

Leu

Asn

360

Val

Leu

185

Glu

Gly

His

Gly

Leu

265

Glu

Gly

Ser

His

Arg

345

Tyr

Asn

170

Pro

Gln

Phe

Asp

Gln

250

Leu

Gln

Gly

Val

His

330

Lys

Phe

Leu

82

Met

Val

Gln

Val

235

Met

Pro

Phe

Glu

Ser

315

His

Ser

Ala

Thr

Leu

Gly

Glu

220

Asp

Pro

Tyr

Arg

Asp

300

Arg

Arg

Lys

Asn

Pro
380

Gln

Thr

205

Ala

His

Arg

Thr

Lys

285

Asp

Pro

Gly

Glu

Ile

365

Glu

Arg

190

Gln

Met

Ile

His

Glu

270

Ile

Asp

Glu

Glu

Arg
350

Thr T

Leu

175

Gln

Pro

Lys

Pro

Phe

255

Phe

Asn

Leu

Gly

Val

335

Gln

Tyr

Ala

Arg

Phe

Asp

Glu

240

Ala

Phe

Gly

Trp

Asp

320

Gln

Gly

Asp

Gln
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210> 13
211> 1664
<212> RNA
213> HA
<400> 13
ucucugcaau ccgggggcua aagcaaaage gaaagcgaal acuccuuagc agceggucugg 60
uccuggagecu gageucgeea cclucccaggg accecagecu ugegucecgu ugggucacug 120
cuggggacaa uuggccaugg ccucgccgea gcuccgggge uauggagucce aggecauuce 180
uguguugeug cugcugeugu ugeuacuguu geucccgeug agggugacge cgggeaccac 240
guguccaccu cccgualcua uugagcauge ugacauccgg gucaagaauu acagugugaa 300
cuccagggag agguauglucu guaacucugg culuaagcgg aaagcuggaa cauccacccl 360
gauugagugu gugaucaaca agaacacaaa Uguugcccac uggacaacuc ccagecucaa 420
gugcaucaga gaccccucce uageucacua caguccagug ccaacaguag ugacaccaaa 480
[0025]
ggugaccuca cagccagaga gccccuccce cucugcaaaa gagccagaag cuuucucuce 540
caaaucagau accgcaauga ccacagagac agcuauuaug ccuggceucca ggecugacace 600
aucccaaaca acuucugcag gaacuacagg gacaggcagu cacaaguccu cccgagecce 660
aucucuugca gcaacaalga ccuuggagec uacagccucc accucccuca ggauaacaga 720
gauuucuccce cacaguucca aaaugacgaa aguggccauc ucuacaucgg uccucuuggu 780
uggugeaggg guugugaugg cuuuccugge cugguacauc aaaucaagge agcecuucuca 840
gccgugeegu guugaggugg aaaccaugga aacaguacca augacuguga gggecageag 900
caaggaggau gaagacacag gagccuaace acacgauuuc agaaacucag ggagaccuge 960
ccagcugauc cugaagagaa gauacaaggg caguuagucc agcugcgcecu ggacacagga 1020
gaaagcccaa ugugauaaua gaggucucug guaugauclug uuuuacugag ccugggugec 1080
ucccauauuc aggccuggau ccccggaguc cggaaggaca ccaccuuucu uccugguuca 1140

83
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[0026]

ucacagaggce caacuuccca gaguacaagce agccugagcu
aagccucgag uuccaclcag agauuaacuc aaagcageug
auucccuacu cugacuugea guuuacagag auugacaagg
uccucuggeca caggagaugu cuguaaagaa gacagcaaca
gcccuuugecu gecuuugcacce uauuggagga gagcagagaa
caaugaaccc uuucguauag gauucaugac aaaaccaaac
ugUgUgUgUg Uguguaugua aaaguguaua uuuacauaua
uulucuauuau aucuacauau uguauaugau uuauauuuga
auaaaauauc uauuuucagu acaaaaagca Uuaaaatuau
210> 14
211> 267
<212> PRT
213> EHA
<400> 14
Met Ala Pro Arg Arg Ala Arg Gly Cys Arg Thr
1 5 10
Leu Leu Leu Leu Leu Leu Leu Arg Pro Pro Ala
20 25
Cys Pro Pro Pro Met Ser Val Glu His Ala Asp
35 40
Tyr Ser Leu Tyr Ser Arg Glu Arg Tyr Ile Cys
50 55
Arg Lys Ala Gly Thr Ser Ser Leu Thr Glu Cys
65 70 75
Thr Asn Val Ala His Trp Thr Thr Pro Ser Leu
85 90
Pro Ala Leu Val His Gln Arg Pro Ala Pro Pro

84

cuccugggag

aucugcuaga

cuccecauugu

uuugagcuce

cagaagaaga

ucagugacua

cauuuauauu

aagugcuuug

caac

Leu Gly Leu

Thr Gly

30

Arg

Ile Trp Val

45

Asn Ser Gly

60

Val Leu Asn

Lys Cys Ile

Ser Thr Val

ucuccauuaa

cucuuuuucu

cuuccaagge

ugaagacuug

gauacugagc

uavauguaug

uauacuuucu

uguagacaaa

Pro Ala

15

Ile Thr

Lys Ser
Phe

Lys

Ala
80

Lys

Arg Asp

95

Thr Thr

1200

1260

1320

1380

1440

1500

1560

1620

1664
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[0027]

Ala

Pro

Ala

145

Gly

Gln

Pro

Ser

Ala
225

Met

Asp

Gly

Ala

130

Ile

Thr

Thr

Pro

Thr

210

Cys

Glu

Glu

<210>
211>
212>
213>

400>

cuuuggaaag ucccguggaa alcCCCCggEC cuacaaccCg caulacaacug aaaCggggcea

aagcagacug cgcagucugec agucuucgug gegggecaag cgagceuugga goCCgeggeg

BCEEAECELU gagagCggece gecaagagag aucacaccCc cagccgaccc ugccagegag

Val

115

Ala

Val

Thr

Thr

Gly
195

Ser

Tyr

Ala

Asp

15
4753
RNA
A

15

100

Thr

Ser

Pro

Glu

Ala

180

Val

Thr

Leu

Met

Leu
260

Pro

Ser

Gly

Ile

165

Lys

Tyr

Val

Lys

Glu
245

Glu

Gln

Pro

Ser

150

Ser

Asn

Pro

Leu

Ser
230

Ala

Asn

Pro

Ser

135

Gln

Ser

Trp

Gln

Leu

215

Arg

Leu

Cys

Glu

120

Ser

Leu

His

Glu

Gly

200

Cys

Gln

Pro

Ser

Ser

Asn

Met

Glu

Leu

185

His

Gly

Thr

Val

His
265

Leu

Asn

Pro

Ser

170

Thr

Ser

Leu

Pro

Thr T

250

His

85

Ser

Thr

Ser

155

Ser

Ala

Asp

Ser

Pro
235

Leu

Pro

Ala

140

Lys

His

Ser

Thr

Ala
220

Leu

Gly

Ser

125

Ala

Ser

Gly

Ala

Thr

205

Ala

Thr

110

Gly

Thr

Pro

Thr

Ser

190

Val

| Ser

Ser

Ser

Lys Glu

Thr Ala

Ser Thr

160

Pro Ser

175

His Gln

Ala Tle

Leu Leu

Val Glu
240

Ser Arg
255
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cgageccgac cccaggeguc cauggagegu Cgecuccgee CggUCCCUge cecgaceeee 240
gcecugeggeg cgeuccugec uugaccagga cuugggacuu ugcgaaagga UCECEEEECe 300
cggagaggua accgccgege cucccggaga gguaaccgee gegecucccg gagagguguu 360
ggagagcaca auggcugaac aaguccuucc ucaggcuuug uauuugagca auaugcggaa 420
agcugugaag auacgggaga gaacuccaga agacauuuuu aaaccuacua augggaucau 480
ucaucauuuu aaaaccaugc accgauacac acuggaaaug uucagaacuu gccaguuuug 540
uccucaguuu cgggagauca uccacaaage cclcalcgac agaaacaucc aggecacccl 600
ggaaagccag aagaaacluca acuggugucg agaaguccgg aagcuugugg cgcugaaaac 660
gaacggugac ggcaauugece ucaugcauge cacuucucag uacauguggg geguucagga 720
cacagacuug guacugagga aggcgcuguu cagcacgcuc aaggaaacag acacacgcaa 780
cuuuaaauuc cgcuggecaac uggagucucu caaaucucag gaauuuguug aaacggggeu 840

[0028]
uugcuaugau acucggaacu ggaaugauga augggacaalu cluuaucaaaa uggcuuccac 900
agacacaccc auggcccgaa guggacuuca guacaacuca cuggaagaaa uacacauaul 960
uguccuuuge aacauccuca gaaggecaau cauugucauu ucagacaaaa ugcuaagaag 1020
uuuggaauca gguuccaauu ucgccccuuu gaaagugggu ggaauuuacu ugccucucca 1080
cuggecugee caggaaugeu acagauaccce cauuguucuc ggcuaugaca gecaucauuu 1140
uguacccuug gugacccuga aggacagugg gccugaaauc cgagcuguuc cacuuguuaa 1200
cagagaccgg ggaagauuug aagacuuaaa aguucacuuu uugacagauc cugaaaauga 1260
gaugaaggag aagcucuuaa aagaguacuu aauggugaua gaaauccccg uccaaggcug 1320
ggaccaugge acaacucauc ucaucaauge cgcaaaguug gaugaagcua acuuaccaaa 1380
agaaaucaau cugguagaug auuacuuuga acuuguucag caugaguaca agaaauggca 1440
ggaaaacage gageagggga ggagagaggg geacgeccag aaucccaugg aaccuuccgu 1500
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gceecageuu ucucucaugg auguaaaaug ugaaacgcecc aacugecccu ucuucauguc 1560
ugugaacacc cagccuuuau gccaugagug cucagagagg cggcaaaaga aucaaaacaa 1620
acucccaaag cugaacucca agccgggeec ugaggggeuc ccuggcaugg cgeucgggge 1680
cucucgggga gaagccuaug ageccuugge guggaacccl gaggagucca CUggggggcee 1740
ucauucggce ccaccgacag cacccagecc uuuucuguuc agugagacca cugccaugaa 1800
gugcaggage cccggcugec ccuucacacu gaaugugecag cacaacggau uuugugaacg 1860
uugccacaac geccggeaac uucacgecag ccacgeccca gaccacacaa ggecacuugga 1920
ucccgggaag ugccaagecu gecuccagga uguuaccagg acauuuaaug ggaucugeag 1980
uacuugcuuc aaaaggacua cagcagagge cuccuccage cucagcacca gccucccuce 2040
uuccugucac cagcguucca agucagaucc cUcgcggcuc guccggagec ccuccccgea 2100
uucuugecac agagcluggaa acgacgecce Ugcuggeuge cugucucaag cugceacggac 2160

[0029]
uccuggggac aggacgggga cgagecaaglug cagaaaagece ggeugegugu auuuugggac 2220
uccagaaaac aagggcuuuu gcacacugug uuucaucgag lUacagagaaa acaaacauuu 2280
ugcugcugee ucagggaaag lucagucccac agcguccagg uuccagaaca ccauuccgug 2340
ccuggggagg gaaugeggea cccuuggaag caccauguuu gaaggauacu gecagaagug 2400
uuucauugaa gcucagaauc agagauuuca ugaggccaaa aggacagaag agcaacugag 2460
aucgagccag cgcagagaug ugccucgaac cacacaaage accucaagge ccaagugcge 25620
ccgggeecuce ugcaagaaca uccuggecug ccgeagegag gageucugea uggaguguca 2580
geaucccaac cagaggaugg gCCCUggEEC ccaccggggu gagecugeee ccgaagacee 2640
ccccaageag CgUUgCCEEgE CCCcCcCgecug ugaucauuuu ggcaaugeca agugeaacgg 2700
cuacugcaac gaaugcuuuc aguucaagca gauguaugge uaaccggaaa cagguggguc 2760
accuccugeca agaagugggg ccucgageug ucagucauca uggugeuauc cucugaaccce 2820
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cucagcugec acugcaacag ugggcuuaag ggugucugag caggagagga aagauaagcu 2880
cuucguggug cccacgauge ucagguuugg uaacccggga guguucccag guggecuuag 2940
aaagcaaagc uuguaacugg caagggauga ugucagauuc agcccaaggu uccuccucuc 3000
cuaccaagca ggaggecagg aacuucuuug gacuuggaag gugugegggg acuggecgag 3060
geeceecugeac ccugegeauc aggacugeuu caucgucuug geugagaaag ggaaaagaca 3120
cacaagucgc guggguugga gaagccagag ccauuccace UCCCCUCCCC cagcaucucu 3180
cagagaugug aagccagauc cucauggeag cgaggceccuc ugcaagaage ucaaggaage 3240
ucagggaaaa uggacguauu cagagagugu uuguaguuca ugguuuuuce cuaccugece 3500
gguuccuuuc cugaggaccc ggcagaaaug cagaaccauc cauggacugu gauucugagg 3360
cugcugagac ugaacauguu cacauugaca gaaaaacaag cugcucuuua uaauaugcac 3420
cuuuuaaaaa aulagaauau uuuacuggga agacguguaa cucuuugggu uauuacuguc 3480

[0030]
uuuacuucua aagaaguuag cluugaacuga ggaguaaaag uguguacaua lUauaauauac 3540
ccuuacauua uguaugaggg auuuuuuuaa auuauauuga aaugcugece uagaaguaca 3600
auaggaaggc uaaauaauaa uaaccuguuu ucugguuguu guuggggeau gagcuugugu 3660
auacacugcu ugcalaaacu caaccagcug ccuuuuuaaa gggagcucua guccuuuuug 3720
uguaauucac uuuauuuauu uuauuacaaa cluucaagaul auuuaaguga agauauuucu 3780
ucagcucugg ggaaaaugcc acaguguucu ccugagagaa cauccuugcu uugagucagg 3840
cugugggeaa guuccugace acagggagua aauuggeclc uuugauacac Uuuugeuuge 3900
cuccccagga aagaaggaau ugeauccaag guauacauac auauucaucg auguuucgug 3960
cuucuccuua ugaaacucca gcuauguaau aaaaaacuau acucuguguu cuguuaauge 4020
cucugagugu ccuaccuccu uggagaugag auagggaagg agcagggaug agacuggcaa 4080
uggucacagg gaaagaugug gccuuuugug augguuuuau uuucuguuaa cacuguguce 4140
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uggegEgEgey gggaagucce cugeauccea ugguacccug guauugggac agceaaaagece 4200
aguaaccaug aguaugagga aaucucuuuc UgUUECUEEe uuacaguuuc ucugugugeu 4260
uugugguuge ugucauauul gcucuagaag aaaaaaaaaa aaggagggga aaugcauuuu 4320
ccecagagal aaaggeugece auuuuggggg ucuguacuua uggecugaaa auauuuguga 4380
uccauaacuc uacacagccl uuacucauac Uauuaggeac acuuuccecu uagagecceee 4440
uaaguuuuuc ccagacgaalu culuauaauu ucuuuccaaa gauaccaaau aaacuucagu 4500
guuuucaucu aauucucuua aaguugauau cuuaauauuu uguguugauc auuauuucca 4560
uucuuaaugu gaaaaaaagu aauuauuual acuuauuaua aaaaguauuu gaaauuugea 4620
calluuaauug ucccluaauag aaagccaccu auucuuuguu ggauuucuuc aaguuuuucu 4680
aaalaaaugu aacuuuucac aagagucaac auuaaaaaal aaaulauuua agaacagaaa 4740
aaaaaaaaaa aaa 4753

[0031]
210> 16
211> 790
212> PRT
213> FA
<400> 16
Met Ala Glu Gln Val Leu Pro Gln Ala Leu Tyr Leu Ser Asn Met Arg
1 5 10 15
Lys Ala Val Lys Ile Arg Glu Arg Thr Pro Glu Asp Ile Phe Lys Pro

20 25 30
Thr Asn Gly Ile Ile His His Phe Lys Thr Met His Arg Tyr Thr Leu
35 40 45
Glu Met Phe Arg Thr Cys Gln Phe Cys Pro Gln Phe Arg Glu Ile Ile
50 55 60
His Lys Ala Leu Ile Asp Arg Asn Ile Gln Ala Thr Leu Glu Ser Gln
65 70 75 80
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[0032]

Lys

Thr

Trp

Thr

Glu

145

Thr

Glu

Val

Ala

225

Gln

Phe

Val

His

Glu

Lys

Asn

Gly

Leu

130

Ser

Arg

Asp

Ile

Ile

210

Pro

Glu

Val

Pro

Phe

290

Tyr

Leu

Gly

Val

115

Lys

Leu

Asn

Thr

His

195

Ser

Leu

Cys

Pro

Leu

275

Leu

Leu

Asn

Asp

100

Gln

Glu

Lys

Trp

Pro

180

Ile

Asp

Lys

Tyr

Leu

260

Val

Thr

Met

Trp

85

Gly

Asp

Thr

Ser

Asn

165

Met

Phe

Lys

Val

Arg

245

Val

Asn

Asp

Val

Cys Arg Glu Val Arg Lys

Asn Cys

Thr Asp

Asp Thr

135

Gln Glu
150

Asp Glu

Ala Arg

Val Leu

Met Leu
215

Gly Gly
230

Tyr Pro

Thr Leu

Arg Asp

Pro Glu
295

Ile Glu

Leu

Leu

120

Arg

Phe

Trp

Ser

Cys

200

Arg

Ile

Ile

Lys

Arg

280

Asn

Tle

Met

105

Val

Asn

Val

Asp

Gly

185

Asn

Ser

Tyr

Val

Asp

265

Gly

Glu

Pro

90

His Ala

Leu Arg

Phe Lys

Glu Thr

155

Asn Leu
170

Leu Gln

Ile Leu

Leu Glu

Leu Pro

235

Leu Gly

250

Ser Gly

Arg Phe

Met Lys

Val Gln

90

Leu

Thr

Lys

Phe

140

Gly

Ile

Tyr

Arg

Ser

220

Leu

Tyr

Pro

Glu

Glu

300

Gly

Val

Ser

Ala

125

Arg

Leu

Lys

Asn

Arg

205

Gly

His

Asp

Glu

Asp

285

Lys

Trp

Ala

Gln

110

Leu

Trp

Cys

Met

Ser

190

Pro

Ser

Trp

Ser

Ile

270

Leu

Leu

Asp

Leu

95

Tyr

Phe

Gln

Tyr

Ala

175

Leu

Ile

Asn

Pro

His

255

Arg

Lys

Leu

His

Lys

Met

Ser

Leu

Asp

160

Ser

Glu

Tle

Phe

Ala

240

His

Ala

Val

Lys

Gly
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[0033]

305

Thr

Lys

Tyr

Ala

Val

385

Gln

Lys

Met

Asn

Pro

465

Pro

Arg

Thr

Thr

Thr

Glu

Lys

Gln

370

Lys

Pro

Leu

Ala

Pro

450

Ser

Gly

Cys

Arg
530

His

Ile

Lys

355

Asn

Cys

Leu

Pro

Leu

435

Glu

Pro

Cys

His

His

215

Thr

Leu

Asn

340

Trp

Pro

Glu

Cys

Lys

420

Gly

Glu

Phe

Pro

Asn

500

Leu

Phe

Ile

325

Leu

Gln

Met

Thr

His

405

Leu

Ala

Ser

Leu

Phe

485

Ala

Asp

Asn

310

Asn

Val

Glu

Glu

Pro

390

Glu

Asn

Ser

Thr

Phe

470

Thr

Arg

Pro

Gly

Ala

Asp

Asn

Pro

375

Asn

Cys

Ser

Arg

Gly

455

Ser

Leu

Gln

Gly

Ile
535

Ala

Asp

Ser

360

Ser

Cys

Ser

Lys

Gly

440

Gly

Glu

Asn

Leu

Lys

020

Cys

Lys

Tyr

345

Glu

Val

Pro

Glu

Pro

425

Glu

Pro

Thr

Val

His

505

Cys

Ser

Leu

330

Phe

Gln

Pro

Phe

Arg

410

Gly

Ala

His

Thr

Gln

490

Ala

Gln

Thr

91

315

Asp

Glu

Gly

Gln

Phe

395

Arg

Pro

Tyr

Ser

Ala

475

His

Ser

Ala

Cys

Glu

Leu

Arg

Leu

380

Met

Gln

Glu

Glu

Ala

460

Met

Asn

His

Cys

Phe
540

Ala Asn

Val Gln
360

Arg Glu
365

Ser Leu

Ser Val

Lys Asn

Gly Leu
430

Pro Leu
445

Pro Pro

Lys Cys

Gly Phe

Ala Pro
510

Leu Gln
525

Leu

335

His

Gly

Met

Asn

Gln

415

Pro

Ala

Thr

Arg

Cys

495

Asp

Asp

320

Pro

Glu

His

Asp

Thr

400

Asn

Gly

Trp

Ala

Ser

480

Glu

His

Val

Lys Arg Thr Thr
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[0034]

Ala

545

Gln

His

Gln

Lys

Thr

625

Ser

Cys

Tyr

Ala

Pro

705

Cys

Gln

Ala

His

Glu Ala

Arg Ser

Ser Cys

Ala Ala
595

Ala Gly
610

Leu Cys

Gly Lys

Leu Gly

Cys Gln
675

Lys Arg
690

Arg Thr

Lys Asn

His Pro

Pro Glu

755

Phe Gly
770

Ser

Lys

His

580

Arg

Cys

Phe

Val

Arg

660

Lys

Thr

Thr

Ile

Asn

740

Asp

Asn

Ser

Ser

565

Arg

Thr

Val

Ile

Ser

645

Glu

Cys

Glu

Gln

Leu

725

Gln

Pro

Ala

Ser Leu
550

Asp Pro

Ala Gly

Pro Gly

Tyr Phe

615

Glu Tyr
630

Pro Thr

Cys Gly

Phe Ile

Glu Gln

695

Ser Thr

710

Ala Cys

Arg Met

Pro Lys

Lys Cys
775

Ser Thr Ser Leu Pro Pro

Ser

Asn

Asp

600

Gly

Arg

Ala

Thr

Glu

680

Leu

Ser

Arg

Gly

Gln

760

Asn

Arg

Asp

585

Arg

Thr

Glu

Ser

Leu

665

Ala

Arg

Arg

Ser

Pro

745

Arg

Gly

Leu

870

Ala

Thr

Pro

Asn

Arg

650

Gly

Gln

Ser

Pro

Glu

730

Gly

Cys

Tyr

92

555

Val

Pro

Gly

Glu

Lys

639

Phe

Ser

Asn

Ser

Lys

715

Glu

Ala

Arg

Cys

Arg Ser

Ala Gly

Thr Ser

605

Asn Lys
620

His Phe

Gln Asn

Thr Met

Gln Arg
685

Gln Arg
700

Cys Ala

Leu Cys

His Arg

Ala Pro

765

Asn Glu
780

Ser Cys

Pro Ser

275

Cys Leu
590

Lys Cys

Gly Phe

Ala Ala

Thr Ile
655

Phe Glu
670

Phe His

Arg Asp

Arg Ala

Met Glu

735

Gly Glu
750

Ala Cys

Cys Phe

His

560

Pro

Ser

Arg

Cys

Ala

640

Pro

Gly

Glu

Val

Ser

720

Cys

Pro

Asp

Gln
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Phe Lys Gln Met Tyr Gly
785 790
210> 17
211> 1216
<212> RNA
213> EBA
400> 17
ggeageugea cggeuccugg ccceggagea ugegegagag ccgeccegga gegeeccgga 60
gececeecgee guccegeeeg CEgEegucccg CECeCcegecg cecagegeace cecggacgeu 120
auggecccace ccuccggeug gececuucug uaggauggua geacacaacce agguggeage 180
cgacaaugca gucuccacag cagcagagec ccgacggegg ccagaaccuu ccuccucuuc 240
CUCCUCCUCE CCCECEECCC CCECECECee ECgECCLEUEE CCCECEEUCe CEEeceegge 300
cceceggegac acgeacuucce geacauuccg uucgeacgee gauuaccgge geaucacgeg 360
[0035]
cgececagegeg cuccuggacg ccugeggauu cuacuggggeg ccccugageg ugeacgggge 420
geacgagegg cugegegeeg ageecgugge caccuuccug gugegegaca gecgecageg 480
gaacugcuuu uucgeccuua gegugaagau ggocucggga cccacgagea uccgegugea 540
cuuucaggece ggecgouuue accuggaugg cagecgegag agecuucgacu gecucuucga 600
geugeuggag cacuacgugg Cggegecgeg ccgeaugeug geggegececge ugegeecageg 660
CCEgCgugege ccgeugeagg ageugugeeg ccagegeauc guggecaccg ugggecgega 720
gaaccuggeu cgeaucceee ucaaccccgu ccuccgegac uaccugageu ccuuccecuu 780
ccagauuuga ccggeagege cegecgugea cgeageauua acugggauge cguguuauuu 840
uguuauuacu ugccuggaac caugugggua ccCUCCCCEE CCUggguugg agggagegga 900
uggguguagg ggegagecge CucCcgeccu cggeuggaga cgaggeecgea gaccecuucu 960
caccucuuga ggggeguccuc ceccuccugg ugcucccucu gggucceecu gguuguugua 1020
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[0036]

geageuuaac

cauauaccca

cugcugugea

ugaaaguuuu

210>
211>
212>
213>

<400>

18
211
PRT
BA

18

Met Val Ala

1

Ala Glu

Pro

Ala

Arg

Trp

Pro

Phe

His

Asp
145

Ala

Pro

50

Arg

Gly

Val

Ala

Phe

130

Cys

Pro

Ala

395

Gly

Ile

Pro

Gly

Leu

115

Gln

Leu

uguaucugga gccaggaccu gaacucgeac cluccuaccuc uucauguuua

guaucuuuge acaaaccagg gguuggggga gggucucugg cuuuauuuuu

gaauccuauu uuauauuuuul uaaagucagu uuagguaaua aacuuuauua

uuuuuu

His

Arg

20

Pro

Asp

Thr

Leu

Thr

100

Ser

Ala

Phe

Asn

Arg

Ala

Thr

Arg

Ser

85

Phe

Val

Gly

Glu

Gln

Arg

Arg

His

Ala

70

Val

Leu

Lys

Arg

Leu
150

Val

Pro

Pro

Phe

55

Ser

His

Val

Met

Phe

135

Leu

Ala

Glu

Arg

40

Arg

Ala

Gly

Arg

Ala

120

His

Glu

Ala

Pro

25

Pro

Thr

Leu

Ala

Asp

105

Ser

Leu

His

Asp

10

Ser

Cys

Phe

Leu

His

90

Ser

Gly

Asp

Tyr

94

Asn

Ser

Pro

Arg

Asp

75

Glu

Arg

Pro

Gly

Val
155

Ala

Ser

Ala

Ser

60

Ala

Arg

Gln

Thr

Ser

140

Ala

Val

Ser

Val

45

His

Cys

Leu

Arg

Ser

125

Arg

Ala

Ser

Ser

30

Pro

Ala

Gly

Arg

Asn

110

Ile

Glu

Pro

Thr

15

Ser

Ala

Asp

Phe

Ala

95

Cys

Arg

Ser

Arg

Ala

Ser

Pro

Tyr

Tyr

80

Glu

Phe

Val

Phe

Arg
160

1080

1140

1200

1216
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Met Leu Gly Ala Pro Leu Arg Gln Arg Arg Val Arg Pro Leu Gln Glu
165 170 175
Leu Cys Arg Gln Arg Ile Val Ala Thr Val Gly Arg Glu Asn Leu Ala
180 185 190
Arg Ile Pro Leu Asn Pro Val Leu Arg Asp Tyr Leu Ser Ser Phe Pro
195 200 205
Phe Gln Ile
210
<210> 19
211> 1794
{212> RNA
213> ®A
<400> 19
auuucuuuau aaaccacaac UCUEEECCCE caauggcagu ccacugecuu geugeaguca 60
cagaauggaa aucugcagag gccuccgcag ucaccuaauc acucuccucc ucuuccuguu 120
[0037]
ccauucagag acgaucugec gaccclucugg gagaaaalucc agcaagauge aagecuucag 180
aaucugggau guuaaccaga agaccuucua ucugaggaac aaccaacuag uugcuggaua 240
cuugcaagga ccaaauglca auuuagaaga aaagauagau gugguaccca uugagecuca 300
ugcucuguuc uugggaaucc auggagggaa gaugugecug uccuguguca agucugguga 360
ugagaccaga cuccagcugg aggeaguuaa calcacugac cugagcgaga acagaaagea 420
ggacaagcge uucgccuuca uccgceucaga caguggecce accaccaguu uugagucuge 480
cgccugecee gguugguuce ucugecacage gauggaagcu gaccageccg ucagecucac 240
caauaugccu gacgaaggeg ucauggucac caaauucuac uuccaggagg acgaguagua 600
cugeccagge cugccuguue ccauucuuge auggeaagga cugcagggac ugecagucce 660
ccugccccag ggcucccgge uaugggggea cugaggacca gecauugagg gguggaccclu 720
cagaaggcgu cacaacaacc uggucacagg acucugecuc cucluucaacu gaccagecuc 780
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caugcugccu ccagaauggu cuuucuaaug ugugaaucag agcacagcag ccccugeaca 840
aagcccuucc augucgccuc ugcauucagg aucaaacccc gaccaccuge ccaaccugel 900
cuccucuuge cacugccucu uccucccuca uuccaccuuc ccaugeccug gauccaucag 960
gcecacuugau gacceccaac caaguggeuc ccacacccug uuuuacaaaa aagaaaagac 1020
caguccauga gggagguuuu uaaggguuug uggaaaauga aaauuaggau uucaugauuu 1080
uuuuuuuuca guccccguga aggagagece uucauuugga gauuauguuc uuucggggag 1140
aggecugagga cuuaaaauau uccugcauuu gugaaaugau ggugaaagua agugguageu 1200
uuucecuucu uuuucuucul uuuuugugau gucccaacuu guaaaaauua aaaguuaugg 1260
uacuauguua gccccauaal uuUUUUULUC cuuuuaaaac acuuccauaa ucuggacucc 1320
ucuguccagg cacugcugcc cagccuccaa gcuccaucuc cacuccagau uuuuuacage 1380
ugeecugeagu acuuuaccuc cuaucagaag uuucucagceu cccaaggeuc ugagcaaaug 1440

[0038]
uggecuccugg ggguucuuuce uuccucugeu gaaggaauaa auugcuccuu gacauuguag 1500
agcuucugge acuuggagac uuguaugaaa gauggcugug ccucugccug ucucccecac 1560
cgggeuggga gecucugeaga geaggaaaca ugacucgual augucucagg ucccugcagg 1620
gecaageace uagccucgel cuuggeaggu acucagegaa ugaaugcugu auauguuggg 1680
ugcaaaguuc ccuacuuccu gugacuucag cucuguuuua caauaaaauc uugaaaauge 1740
cuaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa 1794
210> 20
211> 177
212> PRT
213> FHA
<400> 20

Met Glu Ile Cys Arg Gly Leu Arg Ser His Leu Ile Thr Leu Leu Leu

1

)

10

96

15
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[0039]

Phe

Ser

Tyr

Val

65

Leu

Ser

Leu

Asp

Phe

145

Met

Glu

Leu

Lys

Leu

a0

Asn

Phe

Gly

Ser

Ser

130

Leu

Pro

<210>
<211
<212>
213>

<400>

acgegucuge ggeccageccg gacuculuaa aagecggcgg UgCgegggee aucccageca

agccggagag gaggegagea geagggccug guggegagag cgeggougue acugegeecg

Phe

Met

35

Arg

Leu

Leu

Asp

Glu
115

Gly

Cys

Asp

21
4553
RNA

BA

21

His

20

Gln

Asn

Glu

Gly

Glu

100

Asn

Pro

Thr

Glu

Ser

Ala

Asn

Glu

Ile

85

Thr

Arg

Thr

Ala

Gly
165

Glu

Phe

Gln

Lys

70

His

Arg

Lys

Thr

Met

150

Val

Thr

Arg

Gly

Leu

Gln

Ser

135

Met

Ile

40

Val

Asp

Gly

Gln

Asp

120

Phe

Ala

Val

Cys Arg Pro

25

Trp

Ala

Val

Lys

Leu

105

Lys

Glu

Asp

Thr

97

Asp

Gly

Val

Met

90

Glu

Arg

Ser

Lys
170

Val

Tyr

Pro

75

Cys

Ala

Phe

Ala

Pro

155

Phe

Ser

Asn

Leu

60

Leu

Val

Ala

Ala

140

Val

Tyr

Gly

Gln

45

Gln

Glu

Ser

Asn

Phe

125

Cys

Ser

Phe

Arg

Lys

Gly

Pro

Cys

[le

110

Ile

Pro

Leu

Gln

Lys

Thr

Pro

His

Val

95

Thr

Arg

Gly

Thr

Glu
175

Ser

Phe

Asn

Ala

80

Lys

Asp

Ser

T¥p

Asn

160

Asp

60

120
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agcaucccag agcuuuccga gcggacgage cggecgugece gggeauccce agecucgeua 180
cccucgecage acacgucgag ccccgeacag gegaggguce ggaacuuage ccaaageacg 240
uuuccecugg cagegeagga aacgeccgge CECECECCgg cgeacgecee ccucuceuce 300
uuuguuccgg ggeUcggCgg ccgeucuccu gecagegucg ggaucucgge ceccgggagec 360
gggeecguegg gegeagecge gaagaugecg Uuggaacuga cgeagagecg agugeagaag 420
aucuggguge ccguggacca caggcccucg uugcccagau ccugugggee aaagcugace 480
aacuccceca ccgucaucgu caugguggge cuccccgece ggggeaagac cuacaucuce 540
aagaagcuga cucgcuaccu caacuggauu ggcgucccca caaaaguguu caacgucggg 600
gaguaucgce gggaggeugu gaageaguac ageuccuaca acuucuuccg ccccgacaau 660
gaggaagcca ugaaaguccg gaagcaaugu gcocuuagcug ccuugagaga ugucaaaage 720
uaccuggega aagaaggggg acaaauugeg guuuucgaug ccaccaauac uacuagagag 780

[0040]
aggagacaca ugauccuuca Uuuugccaaa gaaaaugacu uuaaggcguu uuucaucgag 840
ucggugugeg acgacccuac aguuguggee uccaauauca uggaaguuaa aaucuccage 900
ccggauuaca aagacugcaa cucggcagaa gccauggacg acuucaugaa gaggaucagu 960
ugcuaugaag ccagcuacca gccccucgac cccgacaaau gegacaggga cuugucgeug 1020
aucaagguga uugacguggg ccggagguuc cuggugaacc gggugcagga ccacauccag 1080
agccgeaucg uguacuaccu gaugaacauc cacgugecage cgecguaccau cuaccuguge 1140
cggeacggeg agaacgagcea caaccuccag ggccgeaucg ggggcgacuc aggecuguce 1200
agccggggea agaaguuuge cagugeucug agceaaguucg uggaggagea gaaccugaag 1260
gaccugcgeg uguggaccag ccagcugaag agcaccaucc agacggecga ggcgcugegg 1320
cugcccuacg ageaguggaa ggegeucaau gagaucgacg cgggegucug ugaggageug 1380
accuacgagg agaucaggga caccuacccu gaggaguaug cgcugcggga gceaggacaag 1440
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uacuauuacce gcuaccccac Ccggggaguce uaccaggace ugguccageg cuuggageca 1500
gugaucaugg agcuggageg gecaggagaau gugcugguca ucugecacca ggecguccug 1560
cgcugecuge uugccuacuu ccuggauaag agugcagagg agaugeccua ccugaaauge 1620
ccucuucaca ccguccugaa acugacgecu gucgecuuaug geugecgugu ggaauccauc 1680
uaccugaacg uggaguccgu cugcacacac cgggagaggu cagaggaugc aaagaaggga 1740
ccuaacccge ucaugagacg caauaguguc accccgcuag ccagecccga acccaccaaa 1800
aagccucgea ucaacagcuu ugaggagcau guggccucca Ccucggecge ccugeccage 1860
ugececugeece cggaggugee cacgeageug ccuggacaaa acaugaaagg cucccggage 1920
agcgcugacu ccuccaggaa acacugagge agacgugucg guuccauucc auuuccauuu 1980
cugcagcuua geuuguguee ugeccuccge ccgaggeaaa acguauccug aggacuucuu 2040
ccggagaggg ugggguggag cagegggega gecUuggecg aagagaacca ugcuuggeac 2100

[0041]
cgucuguguc cccucggecg cuggacacca gaaagecacg Ugggucccug gegeccugece 2160
uuuageegug gggeeeecac cuccacucuc uggguuuccl aggaaugucce agecucggag 2220
accuucacaa agccuuggga gggugaugag ugcugguccu gacaggagge cgcuggggac 2280
acugugcugu uuuguuucgu uucugugauc ucccggecacg uuuggagcug ggaagaccac 2340
acugguggca gaauccuaaa auuaaaggag gcaggcuccu aguugcugaa aguuaaggaa 2400
uguguaaaac cuccacglga cCuguuuggug caucuugacc ugggaagacg ccucauggga 2460
acgaacuugg acagguguug gguugaggcc ucuucugcag gaagucccug agcugagacg 2520
caaguuggcu gggugguccg cacccuggeu cuccugeagg uccacacacce uuccaggcecu 2580
guggccugee uccaaagaug ugcaagggea ggcuggeuge acggggagag ggaaguauuu 2640
ugccgaaaua ugagaacugg ggecuccuge ucccagggag cuccagggec ccucucuccu 2700
cccaccugga cuugggggga acugagaaac acuuuccugg agcugcugge uuuugcacuu 2760
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uuuugaugge agaaguguga ccugagaguc ccaccuucuc uucaggaacg uagauguugg 2820
ggugucuuge CCUgEEEREe Uuggaaccuc ugaaggugegg gageggaaca ccuggeauce 2880
uuccceagea cuugecauuac cgucccugcu cuucccaggu ggggacagug geccaageaa 2940
ggeecucacuce geagecacuu cuucaagage ugecugeaca cugucuugga geaucugecu 3000
ugugccugge acucugeegg ugecuuggga aggucggaag aguggacuuu guccuggecu 3060
ucccuucaug gegucuauga cacuuuugug gugauggaaa geaugggace ugucgucuca 3120
gecuguuggu uucuccucau ugecucaaac ccugggguag gugggacggg gggucucgug 3180
cccagaugaa accauuugga aacucggeag cagaguuugu ccaaaugacc cuulucagga 3240
ugucucaaag cuugugccaa aggucacuul ucuuuccuge cuucugceugu gageccugag 3300
auccuccucc cagcucaagg gacagguccl gggugagggu gggagauuua gacaccugaa 3360
acugggegug gagagaagag ccguugeugu uuguuuuuug ggaagageuu uuaaagaaug 3420

[0042]
cauguuuuuu uccugguugg aalugaguag gaacugagge ugugcuucag guaugguaca 3480
aucaaguggg ggauuuucau gcugaaccau ucaagcccuc cccgeccguu geacccacuu 3540
uggeuggegu cugeuggaga ggaugucucl guccgeauuc ccgugeageu ccaggeucge 3600
gcaguuuucu cucucuccceu ggauguugag uclucaucaga auaugugggu agggggugga 3660
cgugcacggg ugcaugaluug ugcuuaacuu gguuguauuu uucgauuuga cauggaagge 3720
cuguugcuuu geucuugaga auaguuucuc gugucccccu cgeaggecuce auucuuugaa 3780
caucgacucu gaaguuugau acagauaggg gcuugauage Uguggucccc ucuccecucu 3840
gacuaccluaa aaucaalacc uUaaauacaga agccuuggue uaacacggga cuuuuaguuu 3900
gcgaagggee Uagauaggga gagagguaac augaaucugg acagggaggg agauacuaua 3960
gaaaggagaa cacugccuac uuugcaagec agugaccuge cuuuugaggg gacauuggac 4020
ggEggecggs gECgEgELUU ggguuugage uacagucaug aacuuuugge gucuacugau 4080
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uccuccaacu cuccacccca caaaauaacg gggaccaaua uluuuaacuu ugccuauuug 4140
uuuuugggug aguuuccece cuccuuauuc uguccugaga ccacgggeaa agceucuucau 4200
uuugagagag aagaaaaacu guuuggaacc acaccaauga uauuuuucuu uguaauacuu 4260
gaaauuuauu uululauuau uuugauagca gaugugcuau uuauuuauuu aauauguaua 4320
aggagccuaa acaalagaaa geuguagaga uuggguuuca uuguuaauug guuugggage 4380
cuccuaugug ugacuuauga cuucucugug uucuguguau uugucugaau uaaugaccug 4440
ggauauaaag cuaugcuagce uuucaaacag gagaugecuu ucagaaauuu guauauuuug 4500
caguugccag accaauaaaa uaccugguug aaauacaugg acgaaguaaa aaa 4553
210> 22
<211> 520
212> PRT
Q13> BA

[0043]  <400> 22
Met Pro Leu Glu Leu Thr Gln Ser Arg Val Gln Lys Ile Trp Val Pro
1 5 10 15
Val Asp His Arg Pro Ser Leu Pro Arg Ser Cys Gly Pro Lys Leu Thr

20 25 30
Asn Ser Pro Thr Val Ile Val Met Val Gly Leu Pro Ala Arg Gly Lys
35 40 45
Thr Tyr Ile Ser Lys Lys Leu Thr Arg Tyr Leu Asn Trp Ile Gly Val
50 55 60
Pro Thr Lys Val Phe Asn Val Gly Glu Tyr Arg Arg Glu Ala Val Lys
65 70 75 80
Gln Tyr Ser Ser Tyr Asn Phe Phe Arg Pro Asp Asn Glu Glu Ala Met
85 90 95
Lys Val Arg Lys Gln Cys Ala Leu Ala Ala Leu Arg Asp Val Lys Ser
100 105 110
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[0044]

Tyr

Thr

Asp

145

Val

Asp

Cys

Asp

Asn

225

Asn

Asn

Ser

Gln

Ile

305

Leu

Ile

Leu

Thr

130

Phe

Ala

Cys

Tyr

Leu

210

Arg

Ile

Glu

Arg

Asn

290

Gln

Asn

Arg

Ala

115

Arg

Lys

Ser

Asn

Glu

195

Ser

Val

His

His

Gly

275

Leu

Thr

Glu

Asp

Lys

Glu

Ala

Asn

Ser

180

Ala

Leu

Gln

Val

Asn

260

Lys

Lys

Ala

Ile

Thr
340

Glu

Arg

Phe

Ile

165

Ala

Ser

Ile

Gln

245

Leu

Lys

Asp

Glu

Asp
A0

Tyr

Gly

Arg

Phe

150

Met

Glu

Tyr

Lys

His

230

Pro

Gln

Phe

Leu

Ala

310

Ala

Pro

Gly

His

135

Ile

Glu

Ala

Gln

Val

215

Ile

Arg

Gly

Ala

Arg

295

Leu

Gly

Glu

Gln Ile Ala

120

Met

Glu

Val

Met

Pro

200

Ile

Gln

Thr

Arg

Ser

280

Val

Arg

Val

Glu

Ile

Ser

Lys

Asp

185

Leu

Asp

Ser

Ile

Ile

265

Ala

Trp

Leu

Cys

Tyr
345

Leu

Val

Ile

170

Asp

Asp

Val

Arg

Tyr

250

Gly

Leu

Thr

Pro

Glu

330

Ala

102

Val

His

Cys

155

Ser

Phe

Pro

Gly

Ile

235

Leu

Gly

Ser

Ser

Tyr

315

Glu

Leu

Phe

Phe

140

Asp

Ser

Met

Asp

Arg

220

Val

Cys

Asp

Lys

Gln

300

Glu

Leu

Arg

Asp

125

Ala

Asp

Pro

Lys

Lys

205

Arg

Tyr

Arg

Ser

Phe

285

Leu

Gln

Thr

Glu

Ala

Lys

Pro

Asp

Arg

190

Cys

Phe

Tyr

His

Gly

270

Val

Lys

Trp

Tyr

Gln
350

Thr

Glu

Thr

Tyr

175

Ile

Asp

Leu

Leu

Gly

255

Leu

Glu

Ser

Lys

Glu

335

Asp

Asn

Asn

Val

160

Lys

Ser

Arg

Val

Met

240

Glu

Ser

Glu

Thr

Ala

320

Glu

Lys
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[0045]

Tyr

Arg

Val

385

Asp

Val

Tyr

Ala

Leu

465

Glu

Glu

Ser

Tyr

Leu

370

Ile

Lys

Leu

Leu

Lys

430

Ala

His

Val

Ala

<210>
<211
<212>
213>

<400>

agccuacgea cgaaagugac uaggaggaag gauauualaa agugaugcaa acagaaauuc

caccagccuc caluguaucau caugugucau aacucaguca agcucaguga gcauucucag

Tyr
3585

Glu

Cys

Ser

Lys

Asn
435

Lys

Ser

Val

Pro

Asp

015

23

899

RNA

A

23

Arg

Pro

His

Ala

Leu

420

Val

Gly

Pro

Ala

Thr

200

Ser

Tyr

Val

Gln

Glu

405

Thr

Glu

Pro

Glu

Ser

485

Gln

Ser

Pro

[le

Ala

390

Glu

Pro

Ser

Asn

Leu

Arg

Thr

Met

375

Val

Met

Val

Val

Ser

Pro

Lys

Gly

360

Glu

Leu

Pro

Ala

Cys

440

Leu

Lys

Ala

Gly

His
520

Glu Ser Tyr

Leu

Arg

Tyr

Tyr

425

Thr

Met

Lys

Ala

Gln
505

103

Glu

Cys

Leu

410

Gly

His

Arg

Pro

Leu

490

Asn

Arg

Leu

395

Lys

Cys

Arg

Arg

Arg

475

Pro

Met

Gln

Gln

380

Leu

Cys

Arg

Glu

Asn

460

Ile

Ser

Lys

Asp

365

Glu

Ala

Pro

Val

Arg

445

Ser

Asn

Cys

Gly

Leu

Asn

Tyr

Leu

Glu

430

Ser

Val

Ser

Leu

Ser
510

Val

Val

Phe

His

415

Ser

Glu

Thr

Phe

Pro

495

Arg

Gln

Leu

Leu

400

Thr

Ile

Asp

Pro

Glu

480

Pro

Ser

60

120
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[0046]

cacauugccu

agaugacaga

uccuacagau

uugcguucuc

auguuguguc

aagacggcau

ucaagaaacu

auuuuguuge

gggaaaaugg

uuacaggaaa

cacuccauau

auacuucuac

aauuuugucc
210> 24
211> 175
<212> PRT
Q213> A
<400> 24

Met Thr Asp Cys Glu Phe Gly Tyr Ile Tyr

1

Leu Gln Cys Val Leu Gln Ile Pro Gln Pro
25

Thr Ser Arg Val Leu Gln Asn Val Ala Phe

35

Glu Lys Asn Leu Lys Ser Cys Leu Asp Asn

50

caacagcuuc

cugugaauuu

accacaaccu

daguccaaaaa

cguagacacu

cauuaacugg

ucuacgacag

ggaguucaua

cuuuguaaag

gaucugugaa

ugugaaaccg

Luuuaaauaa

ccauguaaug

0

20

aaggugagcc

ggauauauuu

ggaucagguc

gaaguggaaa

gccagaacac

ggaagaauug

caaauugccce

daugaauaaca

aaguuugaac

augcuaucuc

gccuaauuuu

acaacuuuga

daalaaalugu

40

55

agcucaagac

acaggeugge

caagcaaaac

agaaucugaa

uauucaacca

uaaccauauu

cggaugugga

caggagaaug

cuaaaucugg

uccugaagca

ucugacugau

ugauguaacu

auguauuuuu

Arg

10

Gly

Ser

Val

104

uuugcucucc

ucaggacuau

guccagagug

gucaugcuug

agugauggaa

ugcauuugaa

uaccuauaag

gauaaggcaa

cuggaugacu

auacuguuga

auggaaacga

ugaccuucca

clucuauaaaa

accaggcaga

cugecagugeg

cuacaaaaug

gacaauguua

aaggaguuug

gguauucuca

gagauuucau

aacggaggclu

uuucuagaag

ccagaaagga

uugccaacac

gaguuaugga

daaaaaaaa

Leu Ala Gln Asp Tyr

15

Ser Gly Pro Ser Lys

30

Val Gln Lys Glu Val

45

Asn Val Val Ser Val

60

180

240

300

360

420

480

940

600

660

720

780

340

899
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Asp Thr Ala Arg Thr Leu Phe Asn Gln Val Met Glu Lys Glu Phe Glu
65 70 75 80
Asp Gly Ile Ile Asn Trp Gly Arg Ile Val Thr Ile Phe Ala Phe Glu

85 90 95
Gly Ile Leu Ile Lys Lys Leu Leu Arg Gln Gln Ile Ala Pro Asp Val

100 105 110
Asp Thr Tyr Lys Glu Ile Ser Tyr Phe Val Ala Glu Phe Ile Met Asn
115 120 125
Asn Thr Gly Glu Trp Ile Arg Gln Asn Gly Gly Trp Glu Asn Gly Phe
130 135 140

Val Lys Lys Phe Glu Pro Lys Ser Gly Trp Met Thr Phe Leu Glu Val
145 150 155 160
Thr Gly Lys Ile Cys Glu Met Leu Ser Leu Leu Lys Gln Tyr Cys

165 170 175

0047
[ ] 210> 25

211> 1227
<212> RNA
Q213> EBA
400> 25
cuuugecagau aaauauggea cacuagecce acguuuucug agacauuccu caauugeuua 60
gacauauucu gageccuacag cagaggaacce uccagucuca geaccaugaa ucaaacugec 120
auucugauuu geugecuuau cuuucugacu cuaaguggea uucaaggagu accucucucu 180
agaacuguac geuguaccug caucagcauu aguaaucaac cuguuaaucc aaggucuuua 240
gaaaaacuug aaauuauucc uUgcaagccaa uuuuguccac guguugagau cauugcuaca 300
augaaaaaga agggugagaa gagaugucug aauccagaau cgaaggcecalu caagaauuua 360
cugaaagcag uuagcaagga aagguclaaa agaucuccuu aaaaccagag gggageaaaa 420
ucgaugecagu geuuccaagg auggaccaca cagaggeuge cucucccauc acuucccuac 480
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auggaguaua ugucaagceca uaauuguucu uaguuugeag uuacacuaaa aggugaccaa 940
ugauggucac caaaucagcu gcuacuacuc cuguaggaag guuaauguuc aucauccuaa 600
gcuauucagu aauaacucua cccuggcacu auaauguaag cuclacugag gugcuauguu 660
cuuaguggau guucugacce ugculcaaau auuucccluca ccuuucccau cuuccaaggg 720
uacuaaggaa ucuuucugcu uugggguuua ucagaauucu cagaaucuca aauaacuaaa 780
agguaugcaa ucaaaucugc uuuuuaaaga augclcuuua cuucauggac uuccacugec 840
auccucccaa ggggeccaaa uucuulcagu ggeuaccuac auacaauucc aaacacauac 900
aggaagguag aaaualucuga aaauguaugu guaaguauuc uuauuuaaug aaagacugua 960
caaaguagaa gucuuagaug uauauauuuc cuauauuguu uucaguguac auggaauaac 1020
auguaaluaa guacuaugua ucaaugagua acaggaaaalu Uuuaaaaaua cagauagaua 1080
uaugcucuge auguuacaua agauaaaugu geugaauggu uuucaaaaua aaaaugaggu 1140

[0048]
acucuccugg aaauauuaag aaagacuauc lUaaauguuga aagaucaaaa gguuaauaaa 1200
guaauuauaa cuaagaaaaa aaaaaaa 1227
210> 26
211> 98
212> PRT
213> HBA
<400> 26

Met Asn Gln Thr Ala Ile Leu Ile Cys Cys Leu
1 5 10

Ser Gly Ile Gln Gly Val Pro Leu Ser Arg Thr
20 25

Ile Ser Ile Ser Asn Gln Pro Val Asn Pro Arg
35 40

Glu Ile Tle Pro Ala Ser Gln Phe Cys Pro Arg
50 85

106

Ile Phe Leu Thr Leu
15

Val Arg Cys Thr Cys
30

Ser Leu Glu Lys Leu
45

Val Glu Ile Ile Ala
60
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Thr Met Lys Lys Lys Gly Glu Lys Arg Cys Leu Asn Pro Glu Ser Lys
65 70 75 80
Ala TIle Lys Asn Leu Leu Lys Ala Val Ser Lys Glu Arg Ser Lys Arg
85 90 95
Ser Pro
210> 27
<211> 1351
<212> RNA
213> AMA
<400> 27
gugauggaga gcaccagcaa agecuuaggg cccaucccug gecuccuguu acccacagag 60
ggguaggeee uuggeuclicu uccacuauga cgucageuuc cauucuuccu uucuuauaga 120
caauuuucca uuucaaggaa aucagagccce uuaauaguuc agugagguca cuuugeugag 180
[0049] :
cacaauccca uaccculcag ccucugcuce acagagecua agcaaaagau agaaacucac 240
aacuuccuug uuuuguuauc uggaaauuau cccaggaucu ggugcuuacu cageauauuc 300
aaggaagguc uuacuucauu cuuccuugau ugugaccaug cccaggcucu cugceucccua 360
uaaaaggeag gecagagecac cgaggageag agagguugag aacaacccag aaaccuucac 420
cucucaugcu gaagcucaca cccuugeccu ccaagaugaa gguuucugea gegeuucugu 480
geecugeugeu cauggeagee acuuucagec cucagggacu ugcucageca gauucaguuu 540
ccauuccaau caccugcuge uuuaacguga ucaauaggaa aauuccuauc cagaggeugg 600
agagcuacac aagaaucacc aacauccaal gucccaagga agcugugauc uucaagacca 660
aacggggeaa ggaggucugu geugacceca aggagagaug ggucagggau uccaugaage 720
aucuggacca aauauuucaa aaucugaagce caugagccuu cauacaugga cugagaguca 780
gagcuugaag aaaagcuuau uuauuuuccc caaccuccec caggugeagu gugacauuau 840
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uuuauuauaa cauccacaaa gagaulauul uUuaaauaaul Uaaagcauaa uauuucuuaa 900
aaaguauuua auuauauuua aguuguugau guuuuaacuc uaucugucau acauccuagu 960
gaauguaaaa ugcaaaaucc uggugaugug uuuuuuguuu uuguuuuccu gugagcucaa 1020
cuaaguucac ggcaaaaugu cauuguucuc ccluccuaccl gucuguagug uugugggguce 1080
cucccaugga ucaucaaggu gaaacacuuu gguauucuuu ggceaaucagu geuccuguaa 1140
gucaaaugug ugcuuuguac Ugcuguuguu gaaauugaug uuacuguaua uaacuaugga 1200
auuuugaaaa aaaauuucaa daafgadddaa Alauauauaa ulluaaaacua aaaaaaaaaa ]260
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1320
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa a 1351
210> 28
211> 99
212> PRT

[0050]  <213> & A
<400> 28
Met Lys Val Ser Ala Ala Leu Leu Cys Leu Leu Leu Met Ala Ala Thr
1 5 10 15
Phe Ser Pro Gln Gly Leu Ala Gln Pro Asp Ser Val Ser Ile Pro Ile

20 25 30
Thr Cys Cys Phe Asn Val Ile Asn Arg Lys Ile Pro Ile Gln Arg Leu
35 40 45
Glu Ser Tyr Thr Arg Ile Thr Asn Ile Gln Cys Pro Lys Glu Ala Val
50 55 60
Ile Phe Lys Thr Lys Arg Gly Lys Glu Val Cys Ala Asp Pro Lys Glu
65 70 75 80
Arg Trp Val Arg Asp Ser Met Lys His Leu Asp Gln Ile Phe Gln Asn
85 90 95
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Leu Lys Pro
210> 29
211> 1525
<212> RNA
213> HA
<400> 29
cugcuugaag ccuaacuguc caccagaaag gacugcucuu ugggugaguu gaacuucuuc 60
cauuauagaa agaauugaag gcugagaaac ucagccuclua lUcauguggaa cagcucugac 120
gccaacuucu ccugeuacca ugagucugug cugggcuauc guuauguuge aguuagcugg 180
gggeugEUEE uggeugugae aggeaccgug ggeaauguge ucacccuacu ggecuuggece 240
auccagccca ageuccguac ccgauucaac cugcucauag ccaaccucac acuggeugau 300
cuccucuacu geacgcuccu ucageccuuc ucuguggaca ccuacclucca ccugecacugg 360

[0051] cgeaccggug ccaccuucug caggguauuu gggeuccuce uuuuugecuc caauucuguc 420
uccauccuga cccucugecu caucgcacug ggacgcuace Uccucauuge ccacccuaag 480
cuuuuucccc aaguuuucag ugccaagggg auagugcugg cacuggugag caccuggguu 540
gugggegugg ccageuuuge uccecucugg ccuauuuaua uccugguace uguagucuge 600
accugcecagcu uugaccgeau ccgaggecgg ccuuacacca ccauccucau gggeaucuac 660
uuugugeuug ggecucageag uguuggeauc uucuauugee ucauccaccg ccaggucaaa 720
cgagcageac aggecacugga ccaauacaag uugegacagg caagcealcca cuccaaccau 780
guggecagga cugaugagge calgccuggu cguuuccagg agcuggacag cagguuagea 840
ucaggaggac ccagugaggg gauuucaucu gagcecaguca gugcugecac cacccagace 900
cuggaagggg acucaucaga agugggagac cagaucaaca gcaagagage uaagcagaug 960
gcagagaaaa gcccuccaga agcaucugec aaageccage caauuaaagg agecagaaga 1020
gcuccggauu cuucaucgga auuugggaag gugacucgaa Uguguuuuge uguguuccuc 1080
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ugcuuugeece ugagcliacau ccccuucuug cugeucaaca uucuggauge cagaguccag 1140
gcuccecggeg ugguccacal gcuugcugee aacclucaccu ggcucaaugg uugcaucaac 1200
ccugugeucu augcagecal gaaccgecaa uuccgecaag cauauggeuc cauuuuaaaa 1260
agagggccee ggaguuucca uaggeuccau uagaacugug acccluaguca ccagaauuca 1320
ggacugucuc cuccaggacc aaaguggeca gguaauagga gaauagguga aauaacacau 1380
gugggcauulu ucacaacaall clucuccccag ccucccaaau caagucucluc caucacuuga 1440
ucaauguuuc agcccuagac ugceccaagga guauuauuaa uuauuaauaa augaauucug 1500
ugcuuuuaaa aaaaaaaaaa aaaaa 1525
210> 30
211> 396
<212> PRT
Q13> A

[0052]  <400> 30
Met Trp Asn Ser Ser Asp Ala Asn Phe Ser Cys Tyr His Glu Ser Val
1 5 10 15
Leu Gly Tyr Arg Tyr Val Ala Val Ser Trp Gly Val Val Val Ala Val

20 25 30
Thr Gly Thr Val Gly Asn Val Leu Thr Leu Leu Ala Leu Ala Ile Gln
35 40 45
Pro Lys Leu Arg Thr Arg Phe Asn Leu Leu Ile Ala Asn Leu Thr Leu
a0 ab 60
Ala Asp Leu Leu Tyr Cys Thr Leu Leu Gln Pro Phe Ser Val Asp Thr
65 70 75 80
Tyr Leu His Leu His Trp Arg Thr Gly Ala Thr Phe Cys Arg Val Phe
85 90 95
Gly Leu Leu Leu Phe Ala Ser Asn Ser Val Ser Ile Leu Thr Leu Cys
100 105 110
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[0053]

Leu Ile

Pro Gln
130

Trp Val
145

Leu Val

Pro Tyr

Ser Val

Ala Gln
210

Asn His
225

Leu Asp

Glu Pro

Glu Val

Lys Ser

290

Arg Arg
305

Cys Phe

Leu Leu

Ala

115

Val

Val

Pro

Thr

Gly

195

Ala

Val

Ser

Val

Gly

275

Pro

Ala

Ala

Asn

Leu

Phe

Gly

Val

Thr

180

Tle

Leu

Ala

Arg

Ser

260

Asp

Pro

Pro

Val

Tle

Gly

Ser

Val

Val

165

Ile

Phe

Asp

Arg

Leu

245

Ala

Gln

Glu

Asp

Phe

325

Leu

Arg

Ala

Ala

150

Cys

Leu

Tyr

Gln

Thr

230

Ala

Ala

Ile

Ala

Ser

310

Leu

Asp

Tyr

Lys

135

Ser

Thr

Met

Cys

Tyr

215

Asp

Ser

Thr

Asn

Ser

295

Ser

Cys

Ala

Leu

120

Gly

Phe

Cys

Gly

Leu

200

Lys

Glu

Gly

Thr

Ser

280

Ala

Ser

Phe

Arg

Leu Ile

Ile Val

Ala Pro

Ser Phe
170

Ile Tyr
185

Ile His

Leu Arg

Ala Met

Gly Pro
2560

Gln Thr
265

Lys Arg

Lys Ala

Glu Phe

Ala Leu

330

Val Gln

111

Ala

Leu

Leu

155

Asp

Phe

Arg

Gln

Pro

235

Ser

Leu

Ala

Gln

Gly

315

Ser

Ala

His

Ala

140

Trp

Arg

Val

Gln

Ala

220

Gly

Glu

Glu

Lys

Pro

300

Lys

Tyr

Pro

Pro

125

Leu

Pro

Ile

Leu

Val

205

Ser

Arg

Gly

Gly

Gln

285

Ile

Val

Ile

Arg

Lys

Val

Ile

Arg

Gly

190

Lys

Ile

Phe

Ile

Asp

270

Met

Lys

Thr

Pro

Val

Leu

Ser

Tyr

Gly

175

Leu

Arg

His

Gln

Ser

255

Ser

Ala

Gly

Arg

Phe

335

Val

Phe

Thr

Ile

160

Arg

Ser

Ala

Ser

Glu

240

Ser

Ser

Glu

Ala

Met

320

Leu

His



FF

5l %=

CN 110740733 A 54/85 T
340 345 350
Met Leu Ala Ala Asn Leu Thr Trp Leu Asn Gly Cys Ile Asn Pro Val
365 360 365
Leu Tyr Ala Ala Met Asn Arg Gln Phe Arg Gln Ala Tyr Gly Ser Ile
370 375 380

Leu Lys Arg Gly Pro Arg Ser Phe His Arg Leu His
385 390 395
210> 31
<211> 839
<212> RNA
213> HA
<400> 31
gcgugaccag agcgcgcugg ceccggeccac Ccggggcggu uguggucgeu auauauaagg 60
uggeggaggee gecggecegu UCggUUCCEgE geguuaccau CgUCCgUgeg caccgecegg 120

[0054] cguccagauu uggcaaluucu ucgcugaagu caucaugage uuuuuccaac uccugaugaa 180
aaggaaggaa cucauucccu Uggugguguu caugacugug geggcgggug gageeucauc 240
uuucgeugug uauucucuul ggaaaaccga ugugauccuu gaucgaaaaa aaaauccaga 300
accuugggaa acuguggacc cuacuguacc ucaaaagcluu auaacaauca accaacaaug 360
gaaacccauu gaagaguuge aaaaugucca aagggugacce aaaugacgag cccucgecuc 420
uulucuucuga agaguacucu auaaalcuag uggaaacauu uUcugcacaaa cuagauucug 480
gacaccagug ugcggaaaug cuucugcuac auuuuuaggg uuugucuaca UUuuUUugggce 240
ucuggauaag gaauuaaagg agugcagcaa uaacugcacu gucuaaaagu uugugcuuau 600
uuuculguaa auuugaauall ugcauallga aauuuuuguu uaugaucual gaauguuuiu 660
cuuaaaauul acaaagcuul guaaauuaga uuuucuuuaa uaaaaugeca uuugugcaag 720
auuucucaaa gauuagguau auauuuaaal ggaagagaaa auauuuuuau gggagaaaaa 780
uacauuugaa ccaugaaaluu ucaucuuuua aauaacaucc aguacagauu ucuguguaa 839
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<210> 32
211> 83
<212> PRT
213> EBA
400> 32
Met Ser Phe Phe Gln Leu Leu Met Lys Arg Lys Glu Leu Ile Pro Leu
1 5 10 15
Val Val Phe Met Thr Val Ala Ala Gly Gly Ala Ser Ser Phe Ala Val
20 25 30
Tyr Ser Leu Trp Lys Thr Asp Val Ile Leu Asp Arg Lys Lys Asn Pro
35 40 45
Glu Pro Trp Glu Thr Val Asp Pro Thr Val Pro Gln Lys Leu Ile Thr
50 55 60
[le Asn Gln Gln Trp Lys Pro Ile Glu Glu Leu Gln Asn Val Gln Arg
65 70 75 80
[0055]
Val Thr Lys
<210> 33
<211> 3553
<212> RNA
Q213> EBA
400> 33
gagceagege gguagggeea gagugggaag gecagagegg geguccccge cagugacceece 60
acgeccgeeeg uccgegeeea acccggecuc cgeegagugu ccaaaccaaa agegaaagga 120
acccgaccee gegucccouc Cggeggcuce guagucgegu cegeuuggag CUcgCeggee 180
geeuccgace cUgecgggee geuuugugac uucacucguu ucgeaacaag CCCgggeage 240
ccgegeecca cccacucugg cecggeagee UCZCCECeeg cagecucgeu cegeuccucg 300
cgecuuceccu CCCUCCEEEE CUgEECCUge cecggecgue geggagecue cceucceace 360
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guccgugagu guacgegeee ggecgecgee uccaggeage ccggageaac ccggegecceg 420
geeccgeugg gegeageacu ccgucggegg CEgeggegge gegaugeugu geuuccugag 480
gggaauggeu uucguccecu Uccucuuggu gaccuggucg ucagecgecu ucauuaucuc 540
cuacgugguc geccgugeucu ccgggeacgl caaccccuuc cucccguaua ucagugauac 600
gggaacaaca ccuccagaga gugguauuuu uggauuuaug auaaacuucu cugeauuucu 660
uggugeagee acgauguaua caagauacaa aauaguacag aagcaaaauc aaaccugeua 720
uuucageacu ccuguuuuua acuuggugue uuuagugeuu ggauuggugg gauguuucgg 780
aaugggecauu gucgccaauu uucaggaguu agcugugeca gugguucaug acgggegcge 840
ucuuuuggee uuugucugug gugucgugua cacgeuccua caguccalca ucucuuacaa 900
aucauguccc caguggaaca gucucucgac augccacaua cggaugguca Ucucugecgu 960
uucuugegea geugucauce ccaugauugu cugugeuuca cuaauuucca uaaccaagelu 1020

[0056]
ggaguggaau ccaagagaaa aggauuaugu auaucacgua gugagugcega ucugugaaug 1080
gacaguggee uuugguuuua uuuucuacuu ccuaacuuuc auccaagauu uccagagugu 1140
cacccuaagg auauccacag aaaucaaugg ugauauuuga agaaagaaga auucagucuc 1200
acucagugaa ugucgcagge cauulcuaaa agugecuacag aggacagaca ggguuuugag 1260
geceacccuga uuauugggau geaucugeag cacauccagg acuugaauuu cauuacgagu 1320
uccuaauagu uguauuucua aagauguguu uccuagagaa uguacagecu uaugacacug 1380
uagugauguu uluauaauuu ucuaaguaga uuuuuuuaua uuaacaaauu cauauacaga 1440
aaaaauaagg uguuacaaaa aauggagage ucuuauuuuu guacagauuc ugucguuuuu 1500
guuuuauuug ugugagauuu auggaaauac acuaaaugag uaauucaggu ucaguacauu 1560
ualuacaaag Ugaaaucagg ggauauucal uuguaaauul uauucuuagu gaaugaacug 1620
uauaauuuuu uluaucagga gageacuuau aaaaulcaal uuauaaagau cauauaccca 1680
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aaucauaaag auuuaguuga uacauuaaca cuaagauacl cugauuuuua gccgaacuaa 1740
acaaagugcu ucuacugaga ggccuuuaua ccaccaugua caguaacucl aagugaauac 1800
ggaagaccuu gguuuugaaa uucugccace uuguuucuce cugcucauga ggucgeaccu 1860
uuugcucuug cugcuaauug cccauucgua guggguguaa ugecaggugg aaugguuuca 1920
acaagucagg ugaaaaccau ccuuuauugu ugcuggcaca acuugauaua uagucugacu 1980
cagaacugaa gcucacalcu caaauucaul ucaugccagu aaauguggca aagagaagaa 2040
aggcccaaga gegagacaag aagaauggag aagggggeag ccaagaagaa cuucuggguu 2100
caggguacug uuuauuugcu ccuucucuuc augccugugg cuggaugucc cacaacacua 2160
uaagaaauau aagucaagcc cuuuguguua agcaagaacu acagacucca ucuuuucacce 2220
caaaucauga augaccaaua aaaagcaagl uauuccagag gaagaagcag cccuugaaau 2280
guuaaggcuu aggcuugaaa ggugaagage aggaaulcuc ucuuucaaau ccuagagcau 2340

[0057]
aaacccaugu guggccaagu gagaucagce cucaagggcea caugccaagg geagageage 2400
ccauguagac agcuucggag ggcauggggg uguagggagu ucgggguage uccucauuaa 2460
cuauuuguug ggugaguaaa ggggugagge ucaguggeag guaccucuge aaugacaage 2520
ugeccucececu cuauguguuu ageauauguu auuagaacau guccgacace ccuaccgcug 2580
ccauuuggege ccuuuaauaa agccaaguag agaaaucugg caalaaaagg caaauguaag 2640
caugcuuucu uuaagacgca ucauaaaugg uuuucuulaa gugaauggaa gaguuugaca 2700
gagauacacc uuuguaagaa aacauuaaga augcuggcug geuguggugg cucacaccug 2760
uauucceage acuuugggag gecuaggeag gaggauugeu ugagecuggg acuucgagac 2820
cagacuggga aacauggcaa aaucccaucl cuacaacaaa aauacaaaaa uuagccaagu 2880
gegguggugu gecuguague cuaguuacuu gggaggeuga ggugggagaa ucaccugage 2940
ccaggaggug gaggcugcag ugagccauge caaugcacuc cagucuggge aacagaguga 3000
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gacccugucu caaaaalaaa uaaauaaaua aaugaauaaa gagaaugcua aucauuucug 3060
gguucacuge gacucacugu agugecugggg aucccccuug Uaacacugga acugaaagac 3120
agugaugaaa gcuaugucaa gcauucauua uucugaagag gaggagaaau gccacauace 3180
uuucccaugg gaccuguggu ggaaugaauc cauacuucug ccucacuucg agcagacuuu 3240
uguucucgge geuccucacg auggaguuuc augcuucaul uucacaucuc ucugcacaau 3300
uagauuggga geuccuugag ggeagaguac gugecuuaau cuuuaucuuu guaaugecac 3360
aaugaacaga gugccuccug guacacugua ggagcuuaag aaauacucac ugaaugeaug 3420
aaugaaugaa ugaacaaaug aaggaaugac uaaggauguu uguagugcua uaauauagaa 3480
ugggauuuac ucugcuuuac caguuaguuu cauaauaaac aaauagucug uaucgecugg 3540
uaaaaaaaaa aaa 3553
210> 34
211> 238

[0058] i
212> PRT
213> #A
<400> 34
Met Leu Cys Phe Leu Arg Gly Met Ala Phe Val Pro Phe Leu Leu Val
1 5 10 15
Thr Trp Ser Ser Ala Ala Phe Ile Ile Ser Tyr Val Val Ala Val Leu

20 25 30
Ser Gly His Val Asn Pro Phe Leu Pro Tyr Ile Ser Asp Thr Gly Thr
35 40 45
Thr Pro Pro Glu Ser Gly Ile Phe Gly Phe Met Ile Asn Phe Ser Ala
a0 95 60
Phe Leu Gly Ala Ala Thr Met Tyr Thr Arg Tyr Lys Ile Val Gln Lys
65 70 75 80
Gln Asn Gln Thr Cys Tyr Phe Ser Thr Pro Val Phe Asn Leu Val Ser
85 90 95
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Leu Val Leu Gly Leu Val Gly Cys Phe Gly Met Gly Ile Val Ala Asn

100 105 110
Phe Gln Glu Leu Ala Val Pro Val Val His Asp Gly Gly Ala Leu Leu

115 120 125
Ala Phe Val Cys Gly Val Val Tyr Thr Leu Leu Gln Ser Ile Ile Ser
130 135 140
Tyr Lys Ser Cys Pro Gln Trp Asn Ser Leu Ser Thr Cys His Ile Arg
145 150 155 160
Met Val Ile Ser Ala Val Ser Cys Ala Ala Val Ile Pro Met Ile Val
165 170 175

Cys Ala Ser Leu Ile Ser Ile Thr Lys Leu Glu Trp Asn Pro Arg Glu

180 185 190
Lys Asp Tyr Val Tyr His Val Val Ser Ala Ile Cys Glu Trp Thr Val

195 200 205
[0059]
Ala Phe Gly Phe Ile Phe Tyr Phe Leu Thr Phe Ile Gln Asp Phe Gln
210 215 220

Ser Val Thr Leu Arg Ile Ser Thr Glu Ile Asn Gly Asp Ile
225 230 235
<210> 356
£211> 1610
<212> RNA
Q213> EBA
400> 35
agagaacaaa acagaaacuc Uuggaagcag gaaaggugea ugacucaaag agggaaauuc 60
cugugccaua aaaggauuge ugguguauaa aaugceucuau auaugccaau uaucaauuuc 120
cuuucauguu cagcauuucu acuccuucca agaagageag caaagcugaa guageageag 180
cagcaccage agcaacagca aaaaacaaac augaguguga agggcaugge uauagecuug 240
geugugauau ugugugeuac aguuguucaa ggeuucccca uguucaaaag aggacgeugu 300
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cuuugcauag geccuggggu aaaageagug aaaguggeag auauugagaa agecuccala 360
auguacccaa guaacaacug ugacaaaaua gaagugauua uuacccugaa agaaaalaaa 420
ggacaacgau gccuaaaucc caaaucgaag caagcaagge Uuauaaucaa aaaaguugaa 480
agaaagaall uUulaaaaaua ucaaaacalla Ugaaguccug gaaaagagcea lcugaaaaac 540
cuagaacaag luuuaacugug acuacugaaa ugacaagaau uUcuacaguag gaaacugaga 600
cuuuucuaug guuuugugac uUuucaacuuu uguacaguua ugugaaggau gaaaggugeg 660
ugaaaggacc aaaaacagaa auacagucuu ccugaaugaa ugacaalcag aauuccacug 720
cccaaaggag uccaacaauu aaauggauuu cuaggaaaag cuaccuuaag aaaggcuggu 780
uaccaucgga guuuacaaag ugcuuucacg uucuuacuug uugcauuaua cauucaugca 840
uuucuaggeu agagaaccuu cuagauuuga ugcuuacaac uauucuguug ugacuaugag 900
aacauuucug ucucuagaag ucaucugucu guauugaucu uuaugcuaua uuacuaucug 960

[0060]
ugguuacggu ggagacauug acauuauuac uggagucaag cccuuauaag ucaaaagcau 1020
cuaugugucg uaaaacauuc cucaaacauu uuuucaugca aauacacacu ucuuucccca 1080
aacaucaugu agcacaucaa uauguaggga gacauucuua ugcaucauuu gguuuguuuu 1140
allaaccaall caluaaauglu aaulcallaaa auguacuaug aaaaaaauua uacgeuaugg 1200
gauacuggea aaagugcaca uauuucauaa ccaaauuagu agceaccaguc uuaauuugau 1260
guuuuucaac uuuuauucau ugagauguuu ugaagcaauu aggauaugug uguuuacugu 1320
acuuuuuguu uugaluccguu uguauaaalg auagcaalalu cuuggacaca lcugaaauac 1380
aaaalguuluu ugucuaccaa agaaaaauglu Ugaaaaalaa gcaaaugual accuagcaau 1440
cacuuuuacu uuluuguaauu cugucucuua gaaaaauaca uaauclaauc aauuucuuug 1500
utcaugeccua uauacuguaa aauuuaggua uacucaagac Uaguluaaag aaucaaaguc 1560
auuuuuuuCcu cuaalaaacl accacaaccl uucuuuuluua aaaaaaaaaa 1610
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[0061]

210> 36
211> 9%
<212> PRT
213> /A
400> 36
Met Ser Val
1
Thr Val Val
Ile Gly Pro
35
Ser Ile Met
50
Thr Leu Lys
65

Gln Ala Arg

<210> 37
211> 1439
<212> RNA
213> HA
<400> 37

agucacauuu

dacuacaacug

caaggauggg

gguguguacc

ECEEUEUEUE

aaaauuggau

auugugaage

Lys Gly Me

Gln
20

Gly Ph

Gly Val Ly

Tyr Pro Se

Glu Ly

70

Asn

Ile
85

Leu 11

cagccacuge

acgauaugau

gauucaagga

acagagaagc

aauuugaagg

uucaugucug

cagggcccaa

t Ala Ile

e Pro Met

s Ala Val

40

r Asn Asn

55

s Gly Gln

e Lys Lys

ucugagaauu

caucuuaauu

uggaauuuuu

acggucugge

cggccaucuc

ugcugeugga

cuguggauuu

Ala Leu

Cys Asp

Ala
10

Phe Lys
25

Arg

Ala

Lys Val

Lys

Leu

75

Arg Cys

Val Glu
90

Arg

ugugageage

uacuuauuuc

cauaacucca

aaauacaagc

gCaacuuaca

uggauggcua

ggaaaaacug

119

Val

Gly

30

45

Ile
60

Asn

Lys

cccuaacagg

ucuugcuaug

uauggcuuga

ucaccuacge

agcagcuaga

aggecagagu

gecauuauuga

Asn Phe

Ile Leu Cys Ala

15

Arg Cys Leu Cys

Ile Glu Lys Ala

Glu Val Tle Ile

Pro Lys Ser Lys

80

cuguuacuuc

ggaagacacu

acgagcagcc

agaagcuaag

ggcagecaga

uggauacecc

uuauggaauc

60

120

180

240

300

360
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cgucucaaua ggagugaaag augggaugece uauugcuaca acccacacgce aaaggagugu 480
gguggcgucu uuacagaucc aaagcaaauu Uuuaaaucuc caggcuucce aaaugaguac 540
gaagauaacc aaaucugcua cuggcacauu agacucaagu auggucageg uauucaccug 600
aguuuuuuag auuuugaccu ugaagaugac ccagguugcu uggcugauua uguugaaaua 660
uaugacaguu acgaugaugu ccauggceuuu gugggaagau acuguggaga ugagcuucca 720
gaugacauca ucaguacagg aaaugucaug accuugaagu uucuaaguga ugcuucagug 780
acagcuggag guuuccaaau caaauauguu gcaauggauc cuguauccaa auccagucaa 840
ggaaaaaaua caaguacuac uucuacugga aauaaaaacu uuuuagcugg aagauuuage 900
cacuuauaaa aaaaaaaaaa aggaugalca aaacacacag ugluuauguu ggaaucuuuu 960
ggaacuccuu ugaucucacu guuauuauua acauuuauuu atuauuuuuc uaaaugugaa 1020
agcaauacalu aauuuaggga aaauuggaaa alauaggaaa clluuaaacga gaaaaugaaa 1080

[0062]
cclucucauaa ucccacugea uagaaauaac aagceguuaac auuuucauau uuuuuucuuu 1140
cagucauuuu ucuauuugug guauauguau auauguaccu auauguauuu gcauuugaaa 1200
uuuuggaauc cugcucluaug uacaguuuug ualualacul uluaaaucul gaacuuuaua 1260
aacauuuucu gaaaucauug auuauucuac aaaaacauga uluuuaaacag cuguaaaaua 1320
uucuaugaua ugaauguuuu augcauuaul uaagecuguc ucuauuguug gaauuucagg 1380
ucauuuucau aaauauuguu gcaauaaaua Ucculgaaca cacaaaaaaa aaaaaaaaa 1439
<210> 38
211> 277
212> PRT
213> A
<400> 38

Met Ile Ile Leu Ile Tyr Leu Phe Leu Leu Leu Trp Glu Asp Thr Gln

1

)

10

120

15



CN 110740733 A

FF

5l %=

63/85 Tl

[0063]

Gly Trp Gly

Arg

Leu

Leu

65

Val

Val

Asn

Ile
145

Cys

Phe

Val

Tyr

Met

225

Gln

Ala

Thr

50

Ala

Cys

Lys

Gly

Pro

130

Phe

Tyr

Leu

Glu

Cys

210

Thr

Ile

Ala

35

Tyr

Thr

Ala

Pro

Ile

115

His

Lys

Trp

Ile

195

Gly

Leu

Lys

Phe

20

Gly

Ala

Tyr

Ala

Gly

100

Arg

Ala

Ser

His

Phe

180

Tyr

Asp

Lys

Tyr

Lys

Val

Glu

Lys

Gly

85

Pro

Leu

Lys

Pro

Ile

165

Asp

Asp

Glu

Phe

Val

Asp

Tyr

Ala

Gln

70

Trp

Asn

Asn

Glu

Gly

150

Arg

Leu

Ser

Leu

Leu

230

Ala

Gly

His

Lys

Leu

Met

Cys

Arg

Cys

135

Phe

Leu

Glu

Tyr

Pro

215

Ser

Met

Ile

Arg

40

Ala

Glu

Ala

Gly

Ser

120

Gly

Pro

Lys

Asp

Asp

200

Asp

Asp

Asp

Phe

25

Glu

Val

Ala

Lys

Phe

105

Glu

Gly

Asn

Tyr

Asp

185

Asp

Asp

Ala

Pro

His Asn

Ala Arg

Cys Glu

Ala Arg

Gly Arg

90

Gly Lys

Arg Trp

Val Phe

Glu Tyr

155

Gly Gln
170

Pro Gly

Val His

Ile Ile

Ser Val

235

Val Ser

121

Ser

Ser

Phe

60

Lys

Val

Thr

Asp

Thr

140

Glu

Arg

Cys

Gly

Ser

220

Thr

Lys

Ile

Gly

45

Glu

Ile

Gly

Gly

Ala

125

Asp

Asp

Ile

Leu

Phe

205

Thr

Ala

Ser

Trp

30

Lys

Gly

Gly

Tyr

Ile

110

Tyr

Pro

Asn

His

Ala

190

Val

Gly

Gly

Ser

Leu

Tyr

Gly

Phe

Pro

95

Ile

Cys

Lys

Gln

Leu

175

Asp

Gly

Asn

Gly

Gln

Glu

Lys

His

His

80

Ile

Asp

Tyr

Gln

Ile

160

Ser

Tyr

Arg

Val

Phe

240

Gly



FF

5l %=

CN 110740733 A 64/85 71
245 250 255
Lys Asn Thr Ser Thr Thr Ser Thr Gly Asn Lys Asn Phe Leu Ala Gly
260 265 270

Arg Phe Ser His Leu

275
210> 39
211> 3188
<212> RNA
213> #A
<400> 39
gggcgggecu gggegeagge agucuccege CECCECcgee gougecggac gegeagageg 60
aggggeggeu ggaccgacgg Cugecgggee gagegeacag agucgeggeg cagggggcgu 120
ccccggecgg gacgegggue gegucguugl ccuccgegag cguccggaul geaggeugue 180
uguccccaga ccccagagea cguccggeac caccaugacu gggeuguuga agaggaaauu 240

[0064]

ugaccagcug gaugaggaca acuccucggu cuccuccucc uccucuuccu cugggugeca 300
glucucgeuce ugeuceccaa geucuucugu cucccgugee ugggacucag aggaggaagg 360
ccccugggau cagaugecce ugccugaccg ugacuucuge ggecccagaa guuucacccee 420
ccugucuauc cugaagcggg cucgecggga gegeeccagge cguguagecu uugaugggau 480
caccgucuuc uacuuccccc gcugecaggg cuucaccagu gugeccagee gugguggeug 540
uacucugggu auggeccuue gecacaguge UUgCeCgucge uucucuuugg cugaguuuge 600
gcaggagcaa gcecgugeac ggeacgagaa geuccgecag cgcuugaaag aggagaaguu 660
ggagaugcug caguggaage uuucggeage ugggguacce caggeagagg cagggeugee 720
accuguggug gaugccauug augacgccuc uguggaggag gacuuggecag Ucgcugugge 780
agguggeegg uuggaagaag ugagculccu acageccuac ccageccgge gacgucgage 840
ucugcugagg gcuucaggug ugcgaaggau cgaucgggag gagaageggg agcugeagge 900
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acugcgecaa ucccgggagg auuguggeug ucacugegau aggaucugeg acccugagac 960
cugcagcuge agccuggeag gcaucaagug ccagauggac cacacagcal UCCCCUgUEE 1020
cugcugcagg gagggeugug agaaccccal gggecgugug gaauuuaauc aggcaagagu 1080
ucagacccau uucauccaca cacucacccg ccugcaguug gaacaggagg cugagagcuu 1140
uagggageug gaggecccug cccagggeag cccacccage ccuggugagg aggeecuggu 1200
cccuacuuuc ccacuggeca agccccccal gaacaaugag cugggagaca acagcugeag 1260
cagcgacaug acugauucuu cuacagcalc uucaucagca ucgggeacua gugaggeuce 1320
ugacugccce acccacccag gCCUgCCUgg cccUggeuuc cagecuggeg uugaugauga 1380
cagcecuggea cgeaucuuga guuucaguga cucugacuuc gguggggagg aggaggaaga 1440
ggaggaaggg agegugggga accuggacaa ccucagcuge uuccauccag cugacaucuu 1500
ugguacuagu gacccuggug gccuggecag cuggacccac agcuauucug geuguageuu 1560

[0065]
cacaucaggc guccuggaug agaaugccaa ccuggaugcc agcugcuucce uaaauggugg 1620
ccuugaaggg ucaagggaag gecagecuuce uggeaccuca gugccaccca gecauggacge 1680
uggccggagu agceucagugg aucucagcuu gucuucuugu gacuccuuug aguuacucca 1740
ggecucugeca gauuauaguc uggggecuca cuacacauca cagaaggugu cugacagecu 1800
ggacaacauc gaggcaccuc acuucccccu gecuggecug ucuccaccug gggaugecag 1860
caguugcuuc cuggagucce ucaugggcuu cuccgageca gecgecgaag cccuagauce 1920
cuuuauugac agccaguuug aggacacugu cccagcaucu cuaauggage cugugccggu 1980
gugaggacca ggaugucuuu ucccagcccce aagagaccug uugcugcuuu cuuguaauua 2040
uggggcucce cagagucuge guaacagucu cccacuggcu ggeucaccca caggugecau 2100
gugecacacuc cugguuuuca aacaauucuc uggauuuauu uauuuguuuu aacuuuucug 2160
ugcugaagag aggacugggg ggagggegecu ucceccuuuca geugeccgge cceceacace 2220
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cacagcuuge ucuucuaucu ccacaacgug agecuggaag aggagaaaau guggeuccuc 2280
uggagcuugg cagaccacuu uucggucuuu gecgugauguu ccuuagcecca aagacgguga 2340
gacagggcug aaaucaggug gcuucugeca cccugagece uagacccaug gguggcuaaa 2400
uccacuggac ugugaagacu alaauluauu uccauaauuu auuuggagau ugaggaggeu 2460
uugguugeac uucuuuggeu gguggguaau gecaggggug gggugggeac aggeccucaa 2520
gagccecuuu ugccuuguag uccuacaccu Ugcccugecu gggeuuuggu geagacuagg 2580
uguggauuug agcucuguga ucuaugucug cugecuggeu ccuagaugge ucugugggea 2640
ggugeuggee aaggacauca ucuaggeagg gggagagecu gggeugaaca geugugacca 2700
aaacucccuu cugccccace CUgeccccluc cacuuccuge CCUCUgUUCC aucuuccece 2760
uucccaaagg ccacagccluu Uauuccagge ccagggaugu aggaggggga aggaggaaac 2820
aggaagecca gagagggeaa agggecuace UCEEEECECE aaccaugece cagacuauua 2880

[0066]
ucucagggecu uucugggeac ugcacuucag cguggeccac cugeccauge ccugaggeca 2940
guuggegagg gguggeuccu gaggguuulul auacccuuug uuugcuaaug uuuaauuuug 3000
caucauaauu ucuacauugu cccugagugu cagaacuaua auuuauucca uuucucucug 3060
ugucugugee aagaaacgca ggcucUggge cugeccculug cccaggagge cuugecagee 3120
ugugugeuug ugggaacacc uuguaccuga gcuuacaggu accaauaaag aggcuuuauu 3180
uuuagcaa 3188
210> 40
<211> 589
<212> PRT
213> A
<400> 40

Met Thr Gly Leu Leu Lys Arg Lys Phe Asp Gln Leu Asp Glu Asp Asn

1

5

10

124
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[0067]

Ser

Cys

Gly

Arg

Pro

Cys

Met

Ala

Lys

145

Val

Asp

Leu

Ala

Arg

225

Cys

Ser

Ser

Pro

50

Ser

Gly

Gln

Ala

Gln

130

Glu

Pro

Ala

Glu

Leu

210

Glu

Asp

Val

Pro

35

Trp

Phe

Arg

Gly

Leu

115

Glu

Glu

Gln

Ser

Glu

195

Leu

Leu

Arg

Ser

20

Ser

Asp

Thr

Val

Phe

100

Arg

Gln

Lys

Ala

Val

180

Val

Arg

Gln

Ile

Ser

Ser

Gln

Pro

Ala

85

Thr

His

Ala

Leu

Glu

165

Glu

Ser

Ala

Ala

Cys
245

Ser Ser

Ser Val

Met Pro
55

Leu Ser
70

Phe Asp

Ser Val

Ser Ala

Arg Ala
135

Glu Met
150

Ala Gly

Glu Asp

Phe Leu

Ser Gly
215

Leu Arg
230

Asp Pro

Ser Ser Ser

Ser

40

Leu

Ile

Gly

Pro

Cys

120

Arg

Leu

Leu

Leu

Gln

200

Val

Gln

Glu

25

Arg

Pro

Leu

Ile

Ser

105

Arg

His

Gln

Pro

Ala

185

Pro

Arg

Ser

Thr

Ala

Asp

Lys

Thr

90

Arg

Arg

Glu

Trp

Pro

170

Val

Tyr

Arg

Arg

Cys
250

125

Gly

Trp

Arg

Arg

75

Val

Gly

Phe

Lys

Lys

155

Val

Ala

Pro

Ile

Cys

Asp

Asp

60

Ala

Phe

Gly

Ser

Leu

140

Leu

Val

Val

Ala

Asp
220

Gln

Ser

45

Phe

Arg

Tyr

Cys

Leu

125

Arg

Ser

Asp

Ala

Arg

205

Arg

Glu Asp Cys

235

Ser Cys Ser

Ser

30

Glu

Cys

Arg

Phe

Thr

110

Ala

Gln

Ala

Ala

Gly

190

Arg

Glu

Gly

Leu

Arg Ser

Glu Glu

Gly Pro

Glu Arg

80

Pro Arg
95

Leu Gly

Glu Phe

Arg Leu

Ala Gly
160

Ile Asp
175

Gly Arg

Arg Arg

Glu Lys

Cys His

240

Ala Gly
265
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[0068]

Ile

Glu

Val

Glu

305

Pro

Pro

Pro

Gly

385

Asp

Leu

Asp

Phe

Phe
465

Thr

Lys

Gly

Gln

290

Ala

Ser

Pro

Asp

370

Val

Phe

Asp

Pro

Thr

450

Leu

Ser

Cys

Cys

275

Thr

Glu

Pro

Met

Ser

355

Cys

Asp

Gly

Asn

Gly

435

Ser

Asn

Val

Gln

260

Glu

His

Ser

Gly

Asn

340

Ser

Pro

Asp

Gly

Leu

420

Gly

Gly

Gly

Pro

Met

Asn

Phe

Phe

Glu

325

Asn

Thr

Thr

Asp

Glu

405

Ser

Leu

Val

Gly

Pro

Asp

Pro

Ile

Arg

310

Glu

Glu

Ala

His

Ser

390

Glu

Cys

Ala

Leu

Leu

470

Ser

His

Met

His

295

Glu

Ala

Leu

Ser

Pro

375

Leu

Glu

Phe

Ser

Asp

455

Glu

Met

Thr

Gly

280

Thr

Leu

Leu

Gly

Ser

360

Gly

Ala

Glu

His

Trp

440

Glu

Gly

Asp

Ala Phe Pro Cys

265

Arg

Leu

Glu

Val

Asp

345

Ser

Leu

Arg

Glu

Pro

425

Thr

Asn

Ser

Ala

Val

Thr

Ala

Pro

330

Asn

Ala

Pro

Ile

Glu

410

Ala

His

Ala

Arg

Gly

126

Glu

Arg

Pro

315

Thr

Ser

Ser

Gly

Leu

395

Glu

Asp

Ser

Asn

Glu

475

Arg

Phe

Leu

300

Ala

Phe

Cys

Gly

Pro

380

Ser

Gly

Ile

Tyr

Leu

460

Gly

Ser

Gly

Asn

285

Gln

Gln

Pro

Ser

Thr

365

Gly

Phe

Ser

Phe

Ser

445

Asp

Ser

Ser

Cys

270

Gln

Leu

Gly

Leu

Ser

350

Ser

Phe

Ser

Val

Gly

430

Gly

Ala

Leu

Ser

Cys

Ala

Glu

Ser

Ala

335

Asp

Glu

Gln

Asp

Gly

415

Thr

Cys

Ser

Pro

Val

Arg

Arg

Gln

Pro

320

Lys

Met

Ala

Pro

Ser

400

Asn

Ser

Ser

Cys

Gly
480
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485 190 495
Leu Ser Leu Ser Ser Cys Asp Ser Phe Glu Leu Leu Gln Ala Leu Pro
200 205 510
Asp Tyr Ser Leu Gly Pro His Tyr Thr Ser Gln Lys Val Ser Asp Ser
al5 920 525
Leu Asp Asn Ile Glu Ala Pro His Phe Pro Leu Pro Gly Leu Ser Pro
530 535 540
Pro Gly Asp Ala Ser Ser Cys Phe Leu Glu Ser Leu Met Gly Phe Ser
545 550 556 560
Glu Pro Ala Ala Glu Ala Leu Asp Pro Phe Ile Asp Ser Gln Phe Glu
265 a70 o759
Asp Thr Val Pro Ala Ser Leu Met Glu Pro Val Pro Val
580 585

210> 41

[0069] 211> 2228
<212> RNA
Q13> #A
<400> 41
caccggacaa acgucucugg agucuclucca augagcaaga aagcaagucg gggeuagggs 60
aggggeeuca caccaggggg ugggegeagu cccuccucca geuccuucac ccuccaguag 120
ucucgugggu cccegagege cagegeggga accgggaaaa ggaaaccgug uuguguacgu 180
aagauucagg aaacgaaacc aggagccgeg gguguuggeg caaagguuac ucccagacce 240
uuuuccggeu gacuucugag aagguugege agcagcugug cccggeaguc uagaggegea 300
gaagaggaag ccaucgcecug gecccggeue ucuggaccuu gucucgeucg ggageggaaa 360
cagcggeage cagagaacug uuuuaalcau ggacaaacaa aaclucacaga ugaaugcuuc 420
ucacccggaa acaaaculuge caguugggua uccuccucag uauccaccga cagcauucca 480
aggaccucca ggauauagug gcuacccugg gccccagguc agcuacccac ccecaccage 540
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cggecauuca gguccuggee cagcuggeuu uccuguccca aaucagecag uguauaauca 600
gccaguauau aaucagccag uuggagcuge agggguacca uggaugccag cgecacagec 660
uccauuaaac uguccaccug gauuagaala uuuaaglucag auagaucaga uacugauuca 720
ucagcaaauu gaacuucugg aaguuuuaac agguuulugaa acuaauaaca aauaugaaau 780
uaagaacagc uuuggacaga ggguuuacuu ugcagcggaa gauacugauu gecuguacccg 840
aaauugcugu gggccaucua gaccuuuuac cuugaggauu auugauaaua ugggucaaga 900
agucalaacu cuggagagac cacllaagaug uagcagcugu uguugucccu geugecuuca 960
ggagauagaa auccaagcuc CUCCUgEUEU accaauaggu uauguuauuc agacuuggca 1020
cccaugucua ccaaaguuua caauucaaaa ugagaaaaga gaggauguac uaaaaauaag 1080
ugguccaugu guugugugca gcouguugugg agauguugau uuugagauua aaucucuuga 1140
ugaacagugu gugguuggea aaauuuccaa gcacuggacu ggaauuuuga gagaggeauu 1200

[0070]
uacagacgcu gauaacuuug gaauccaguu cccuuuagac cuugauguua aaaugaaage 1260
uguaaugauu ggugecuguu ucclicauuga cuucauguuu uuugaaagea cuggeageca 1320
ggaacaaaaa ucaggagugu gguaguggau uagugaaagu cuccucagga aaucugaagu 1380
cuguauauug auugagacua ucuaaacuca uaccuguaug aauuaagcug uaaggecugu 1440
agcucugguu guauacuuuu gcuuuucaaa uuauaguuua ucuucuguau aacugauuua 1500
uaaagguuuu uguacauuuu uuaauacuca uugucaauuu gagaaaaagg acauaugagu 1560
uuuugcauuu auuaaugaaa cuuccuuuga aaaacugcuu ugaauuauga ucucugauuc 1620
auuguccauu uuacuaccaa auauuaacua aggcecuuauu aauuuuuaua uaaauuauau 1680
cuuguccuau uaaaucuagu uacaauuual uucaugcaua agagcuaaug uuauuuugea 1740
aaugccauau auucaaaaaa gcucaaagau aauuuucuuu acuauuaugu ucaaauaaua 1800
uucaauauge auauuaucuu Uaaaaaguua aauguuuuuu uaaucuucaa gaaaucauge 1860

128



CN 110740733 A

FF

5l %=

71/85 T

[0071]

uacacuuaac

uaaauuacca

gacacauuuu

auuucuacau

uuacucagau

aaugaucuatl

aaaaaaaa

<210>
Q11>
212>
213>

42
318
PRT
BA
<400> 42
Met Asp Lys
1

Val

Leu Pro

Pro Pro

35

Pro Ala

50

Pro

Asn Gln Pro

65

Ala Gly Val

Pro Gly Leu

Gln Ile Glu

Gly T

uucuccuaga

auuuucaaau

daauacuccu

gaaauguuua

daluaauuaaa

uagauucaaa

Gln Asn

Gly
20

Tyr

Iyr Ser

Gly His

Val

Tyr

Trp
85

Pro

Glu
100

Tyr

Leu Leu

Ser Gln

Pro Pro

Gly Tyr

Ser Gly

Asn Gln

70

Met Pro

Leu Ser

Glu Val

agcuaaucua

uauuguuagu

ucacucuaaa

goucuuacac

uacaauauca

uauuugaaau

Met

Gln

Pro
40

Pro

55

Pro

Ala

Gln

Leu

uaccauaaua

daagaacada

acucugguau

ucuauccuuc

uauauauauu

daaaacuuga

Asn Ala
10

Ser

Tyr Pro Pro

25
Gln

Gly Pro

Gly Pro Ala

Val Asn

75

Tyr

Pro Gln
90

Pro

Ile
105

Asp Gln

Thr Gly Phe

129

uuuucauauu

augauucucu

uauaacuuuu

cuagaaaaug

cacagaguau

uuuuuuugua

His Pro Glu

Thr Ala Phe

30
Val Ser
45

Tyr

Gly
60

Phe Pro

Gln Pro Val

Pro Leu Asn

Ile Ile

110

Leu

Glu Thr Asn

cacaagauau

cccaaagaaa

gaaaguuaau

guaauugaga

daaccuaaau

daaaaaaaaa

Thr Asn
15

Gln Gly

Pro Pro

Val Pro

Ala
80

Gly

Cys Pro

95

His Gln

Asn Lys

1920

1980

2040

2100

2160

2220

2228
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[0072]

Tyr

Asp

145

Thr

Arg

Ile

Thr

Glu

225

Gly

Gly

Asp

Met

Phe
305

Glu

130

Thr

Leu

Pro

Glu

Trp

210

Asp

Asp

Lys

Ala

Lys

290

Glu

210>
211>
212>
213>

<400>

115

Ile

Asp

Arg

Leu

Ile

195

His

Val

Val

Ile

Asp

275

Ala

Ser

43
2158
RNA
BA

43

Lys Asn

Cys Cys

Ile Ile
165

Arg Cys
180

Gln Ala

Pro Cys

Leu Lys

Asp Phe

245

Ser Lys

260

Asn Phe

Val Met

Thr Gly

Ser

Thr

150

Asp

Ser

Pro

Leu

Ile

230

Glu

His

Gly

Ile

Ser
310

Phe

135

Arg

Asn

Ser

Pro

Pro

215

Ser

Ile

Trp

Ile

Gly

295

Gln

120

Gly

Asn

Met

Cys

Gly

200

Lys

Gly

Lys

Thr

Gln

280

Ala

Glu

Gln Arg Val

Cys

Gly

Cys

185

Val

Phe

Pro

Ser

Gly

265

Phe

Cys

Gln

Cys

Gln

170

Cys

Pro

Thr

Cys

Leu

250

Ile

Pro

Phe

Lys

130

Gly

155

Glu

Pro

Ile

Ile

Val

235

Asp

Leu

Leu

Leu

Ser
315

Tyr Phe
140

Pro Ser

Val Ile

Cys Cys

Gly Tyr

205

Gln Asn
220

Val Cys

Glu Gln

Arg Glu

Asp Leu
285

Ile Asp
300

Gly Val

Ala

Arg

Thr

Leu

190

Val

Glu

Ser

Cys

Ala

270

Asp

Phe

Trp

Ala

Pro

Leu

175

Gln

Ile

Lys

Cys

Val

255

Phe

Val

Met

Glu

Phe

160

Glu

Glu

Gln

Arg

Cys

240

Val

Thr

Lys

Phe
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auauucuaca ucuaucggag cugaacuucc Uaaaagacaa aguguuuauc uuucaagauu 60
cauucucccu gaaucuuacc aacaaaacac uUccugaggag aaagaaagag agggagggag 120
agaaaaagag agagagagaa acaaaaaacc aaagagagag aaaaaaugaa uucaucuaaa 180
ucaucugaaa cacaaugcac agagagagga ugcuucucuu cccaaauguu cuuauggacu 240
guugcuggga uccccauccu auuucucagu gecuguuuca ucaccagaug uguugugaca 300
uuucgcaucu uucaaaccug ugaugagaaa aaguuucagc uaccugagaa uuucacagag 360
cucuccugcu acaauuaugg aucagguuca gucaagaauu guuguccaul gaacugggaa 420
uauuuucaau ccagcugcua cuucuuuucu acugacacca uUuuccuggge guuaaguuua 480
aagaacugcu cagccauggg ggeucaccug gugguuauca acucacagga ggagcaggaa 540
uuccuuuccu acaagaaacc Uaaaaugaga gaguuuuuua uuggacuguc agaccagguu 600
gucgagggue aguggecaaug gguggacgge acaccuuuga caaagucucu gageuucugg 660

[0073]
gauguagggg agcccaacaa cauagcuace cuggaggacu gugccaccau gagagacucu 720
ucaaacccaa ggcaaaauug gaaugaugua accuguuuce ucaauuauuu ucggauuugu 780
gaaaugguag gaauaaaucc Uuugaacaaa ggaaaaucuc uuuaagaaca gaaggcacaa 840
cucaaaugug uaaagaagga agagcaagaa cauggccaca cccaccgeec cacacgagaa 900
auuugugcge ugaacuucaa aggacuucau aaguauuugu uacucugaua uaaauaaaaa 960
uaaguaguuu Uaaauguuau aauucauguu acuggeugaa gugcauuuuc ucucuacguu 1020
agucucaggu ccucuuccca gaauuuacaa agcaauucac uacCuuuuge uacauuugec 1080
ucauuuuuua guguucguau gaaaguacag ggacacggag ccaagacaga gucuagcaaa 1140
gaaggggauu uuggaaggug ccuuccaaaa aucluccugaa uccgggeucu guagcagguc 1200
cucuucuuue uagcuucuga caagucuguc uucucuucuu gguuucauac cguucuualc 1260
uccugcccaa gecauauaucg ucucuuuacu ccccuguaua augaguaaga agcuucuuca 1320
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agucaugaaa cuuauuccug cucagaauac cgguguggcc uuucuggecua caggecucca 1380
cugcaccuuc uuagggaagg geaugecage caucageucce aaacaggeug uaaccaaguc 1440
cacccaucce uggggeuuce Uuugcucuge cuuauuuuca auugacugaa uggaucucac 1500
cagauuuugu aucuauugcu cagcuaggac ccgaguccaa uagucaauuu auucuaageg 1560
dacauucauc uccacacuuu ccugucucaa gcccauccau uauuucuuaa cuuuuauuuun ]620
agcuuucggg gguacauguu aaaggcuuuu ualauaggua aacucauguc guggagguuu 1680
guuguacaga uuauuucauc acccagguau uaagcccagu gecuaauauu guuuuuuucg 1740
gcuccucucce cuccuccuac cuuccgeccl caaguagacu ccagugucug uuauucccuu 1800
cuuuguguulu augaauucuc aucauuuage ucccacuuau aagugaggac augcaguauu 1860
ugguuuucug uucccauguu ugcuaaggau aauggucucce aguucuaccg auguucccac 1920
aaaagacaua aucuucuuulu uuaaggcuge uuaguauucc augguaucua uguaucacau 1980

[0074]
uuucucuauc caaucuauug uugacucaca uuuagauuga uuccauguuu uugcuauugu 2040
gaauagugcu gcaalugaaca uucgugugea ugugucuuua ugguagaaag auuuauauuu 2100
cucugaguau guauccagua auagcccalu cauuuauuge auaaaaulcu accaauac 2158
210> 44
211> 219
<212> PRT
213> BA
400> 44

Met Asn Ser Ser Lys Ser Ser Glu Thr Gln Cys Thr Glu Arg Gly Cys

1

5

10

15

Phe Ser Ser Gln Met Phe Leu Trp Thr Val Ala Gly Ile Pro Ile Leu

20

25

30

Phe Leu Ser Ala Cys Phe Ile Thr Arg Cys Val Val Thr Phe Arg Ile

35

40

132
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[0075]

Phe

Glu

Pro

Asp

Ala

Tyr

Val

145

Ser

Glu

Gln

50

Leu

Leu

Thr

His

Lys

130

Val

Leu

Asp

Asn Asp

Gly

Ile
210

<210>
211>
212>
213>

<400>

cuuaucugal gcugugcauu agacagcaca cugcugacug uuuucaguug uuucuguaac

agcagaaagll gcacucacua ggaguaguca gaauucaaaa UgCucaagag aaagccaucc

aauguuucag agaaggagaa acaucaaaaa ccaaagcgaa gcagcaguuu ugggaauuuc

Thr

Ser

Asn

Ile

Leu
115

Lys

Glu

Ser

Cys

Val
195

Asn
45
1922
RNA
A

45

Cys

Cys

Trp

Ser

100

Val

Pro

Gly

Phe

Ala

180

Thr

Pro

Asp

Tyr

Glu

85

Trp

Val

Lys

Gln

Trp

165

Thr

Cys

Leu

Glu

Asn

70

Tyr

Ala

Ile

Met

Trp

150

Asp

Met

Phe

Asn

Lys

29

Tyr

Phe

Leu

Asn

Arg

135

Gln

Val

Arg

Leu

Lys
215

Lys Phe Gln

Gly

Gln

Ser

Ser

120

Glu

Trp

Gly

Asp

Asn

200

Gly

Ser

Ser

Leu

105

Gln

Phe

Val

Glu

Ser

185

Tyr

Lys

Gly

Ser

90

Lys

Glu

Phe

Asp

Pro

170

Ser

Phe

Ser

133

Leu

Ser

75

Cys

Asn

Glu

Ile

Gly

155

Asn

Asn

Arg

Leu

Pro

60

Val

Tyr

Cys

Gln

Gly

140

Thr

Asn

Pro

Ile

Glu

Lys

Phe

Ser

Glu

125

Leu

Pro

Ile

Arg

Cys
205

Asn

Asn

Phe

Ala

110

Phe

Ser

Leu

Ala

Gln

190

Glu

Phe Thr

Cys Cys

80

Ser Thr
95

Met Gly

Leu Ser

Asp Gln

Thr Lys

160

Thr Leu
175

Asn Trp

Met Val
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gaucguuuuc ggaauaauuc uuuaucaaaa ccagaugauu caacugaggc acaugaagga 240
gaucccacaa auggaagugg agaacaaagll aaaacuucaa auaauggagg cgguuugggu 300
aaaaaaaluga gagcuauuuc auggacaaug aagaaaaaag uggguaaaaa guacalcaaa 360
gceccuuucug aggaaaagga ugaggaagau ggagagaaug cccacccaua uagaaacagu 420
gacccuguga uugggaccca cacagagaag gugucccuca aagccaguga cuccauggau 480
agucucuaca guggacagag cucaucaagu ggcauaacaa gcuguucaga ugguacaagu 540
aaccgggaca geuuucgacu ggaugacgau ggecccuauu caggaccauu cuguggecgu 600
gccagaguge auacggauuu cacgccaagu cccuaugaca cugacucccu caaaaucaag 660
aaaggagaca ucauagacau uauuugcaaa acaccaaugg ggauguggac aggaauguug 720
aacaauaaag ugggaaacuu caaauucaul uauguggaug ucalucucaga agaggaagca 780
gcecccaaga aaauaaaggec aaaccgaagg aguaacagca aaaaaluccaa gacucugeag 840

[0076]
gaguuccuag agaggauuca ucugcaggaa uacaccucaa cacuuuugcu caaugguuau 900
gagacucuag aagauuuaaa agalauaaaa gagagucacc ucaluugaauu aaauauugaa 960
aacccagaug acagaagaag guuacualca gcugcugaaa acuuccuuga agaagaaauu 1020
auucaagagc aagaaaauga accugagccc cuauccuuga gcucagacau cuccuuaaau 1080
aagucacagu uagaugacug cccaagggac uUcugguugceu auaucucauc aggaaauuca 1140
gauaauggca aagaggaucu ggagucugaa aaucugucug acaugguaca uaagauuauu 1200
alcacagage caagugacug aacacgcauu cccaacuaua uaucuacaga ugcauuccatl 1260
uuuaacucuu cuugagcuaa aacgucaaau aggagaggaa gauaagauaa auauuuguaa 1320
alaaaaccua aaguuuaaau guuuuaaucu gaauaauugu acauaaaaul uuguaucucu 1380
aacauuccaa auuacuguca auaaaauala uauuuauuau uuuaaaugcu auguguuaau 1440
auuucacuug cuuguaulag aaaggcaaaa uguaagacuu ugguaugugu gacauaugclu 1500
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uuauuuggeu uuauuuuaca aguacaguau cugcaaaaaa caaaguaacc uuuuuucaua 1560
ccugecaguu uugaauuual auauguuauu gaacaaauag uaauagagga uucgcuguug 1620
aaacaaguug uccaagcaau guuauauuca uluuuauacu uauugggaaa gugugaguua 1680
auauuggaca caluuuaucc ugauccacag uggaguuuua guaauuauau uuuguugauu 1740
ucuucauuuu guuuucuggu auaaaaguag agauaaugug uagucacuuc ugauuuagug 1800
aaaccaauug uUaauaaulgu ggaaauguuu ugucuuuaag uguaaauaul uuaaaauuug 1860
acauacccua auguuaauaa uaaaaagaac uauuugcaua Ulgcaaaaaa aaaaaaaaaa 1920
aa 1922
<210> 46
211> 373
<212> PRT
Q13> A

[0077]  <400> 46
Met Leu Lys Arg Lys Pro Ser Asn Val Ser Glu Lys Glu Lys His Gln
1 5 10 15
Lys Pro Lys Arg Ser Ser Ser Phe Gly Asn Phe Asp Arg Phe Arg Asn

20 25 30
Asn Ser Leu Ser Lys Pro Asp Asp Ser Thr Glu Ala His Glu Gly Asp
35 40 45
Pro Thr Asn Gly Ser Gly Glu Gln Ser Lys Thr Ser Asn Asn Gly Gly
50 55 60
Gly Leu Gly Lys Lys Met Arg Ala Ile Ser Trp Thr Met Lys Lys Lys
65 70 75 80
Val Gly Lys Lys Tyr Ile Lys Ala Leu Ser Glu Glu Lys Asp Glu Glu
85 90 95
Asp Gly Glu Asn Ala His Pro Tyr Arg Asn Ser Asp Pro Val Ile Gly
100 105 110
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[0078]

Thr

Leu

Gly

145

Ser

Ser

Asp

Asn

Glu

225

Lys

Glu

Leu

Pro

Glu

305

Ser

Asp

His

Tyr

130

Thr

Gly

Pro

Ile

Lys

210

Glu

Lys

Tyr

Lys

Asp

290

Glu

Ser

Ser

Thr

115

Ser

Ser

Pro

Tyr

Ile

195

Val

Ala

Ser

Thr

Asp

275

Asp

Ile

Asp

Gly

Glu

Gly

Asn

Phe

Asp

180

Cys

Gly

Ala

Lys

Ser

260

Ile

Arg

Ile

Ile

Cys

Lys

Gln

Arg

Cys

165

Thr

Lys

Asn

Pro

Thr

245

Thr

Lys

Arg

Gln

Ser

325

Tyr

Val

Ser

Asp

150

Gly

Asp

Thr

Phe

Lys

230

Leu

Leu

Glu

Arg

Glu

310

Leu

Ile

Ser

Ser

135

Ser

Arg

Ser

Pro

Lys

215

Lys

Gln

Leu

Ser

Leu

295

Gln

Asn

Ser

Leu Lys Ala Ser

120

Ser

Phe

Ala

Leu

Met

200

Phe

Tle

Glu

Leu

His

280

Leu

Glu

Lys

Ser

Ser

Arg

Arg

Lys

185

Gly

Ile T

Lys

Phe

Asn

265

Leu

Ser

Asn

Ser

Gly

Gly

Leu

Val

170

Ile

Met

Tyr

Ala

Leu

250

Gly

Ile

Ala

Glu

Gln

330

Asn

136

Ile

Asp

155

His

Lys

Trp

Val

Asn

235

Glu

Tyr

Glu

Ala

Pro

315

Leu

Ser

Asp

Thr

140

Asp

Thr

Lys

Thr

Asp

220

Arg

Arg

Glu

Leu

Glu

300

Glu

Asp

Asp

Ser

125

Ser

Asp

Asp

Gly

Gly

205

Val

Arg

Ile

Thr

Asn

285

Asn

Pro

Asp

Asn

Met

Cys

Gly

Phe

Asp

190

Met

Ile

Ser

His

Leu

270

Ile

Phe

Leu

Cys

Gly

Asp

Ser

Pro

Thr

175

Ile

Leu

Ser

Asn

Leu

255

Glu

Glu

Leu

Ser

Pro

335

Lys

Ser

Asp

Tyr

160

Pro

Ile

Asn

Glu

Ser

240

Gln

Asp

Asn

Glu

Leu

320

Arg

Glu
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340 345 350
Asp Leu Glu Ser Glu Asn Leu Ser Asp Met Val His Lys Ile Ile Ile
355 360 365
Thr Glu Pro Ser Asp
370
<210> 47
<211> 3776
<212> RNA
213> ®|MA
<400> 47
gggacugugu uaagaaccaa gggcauauaa agacagaugg gaggagaccc Uggccgggga 60
gaggaagaag cauclacaua gguacuaagu accauucgcu aauucagcuu agagaacuau 120
caacacagga caaugcaagc ccaugagcug uuccgguauu uucgaaugec agagcugguu 180
gacuuccgac aguacgugcg uacucuuccg accaacacge uuaugggeuu cggageuuuu 240
[0079]
gcagcacuca ccaccuucug guacgccacg agacccaaac cccugaagec gecaugcgac 300
cucuccauge agucagugga aguggegggu agugguggug cacgaagauc cgeacuacuu 360
gacagcgacg agcccuuggu guauuucuau gaugauguca caacauuaua cgaagguuuc 420
cagaggggaa uacagguguc aaauaaugge ccuuguuuag geuclucggaa accagaccaa 480
cccuaugaau ggcuuucaua Uaaacagguu gecagaauugu cggagugcau aggcucagea 540
cugalccaga agggcuucaa gacugeccca gaucaguuca uuggeaucuu ugcucaaaatl 600
agaccugagu gggugauuau lugaacaagga ugcuuugcuu auucgauggu gaucguucca 660
cuuuaugaua cccuuggaaa ugaageccauc acguacauag ucaacaaage ugaacucuct 720
cugguuuuug uugacaagcc agagaaggcc aaacucuuau uagagggugu agaaaauaag 780
uuaauaccag gccuuaaaal cauaguuguc auggaugecu acggeaguga acugguggaa 840
cgaggecaga gguguggggu ggaagucace agcaugaagg cgauggagga ccugggaaga 900
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gccaacagac ggaageccaa gecuccagea ccugaagauc uugcaguaau uuguuucaca 960
aguggaacua caggcaaccc caaaggagca auggucacuc accgaaacau agugagcegau 1020
uguucagcuu uugugaaage aacagagaau acagucaauc cuugeccaga ugauacuuug 1080
auaucuuucu ugccuclucge ccauauguuu gagagaguug uagagugugu aaugcugugu 1140
cauggagcua aaaucggauu uuuccaagga gauaucagge ugcucaugga ugaccucaag 1200
gugcuucaac ccacugucuu ccccgugguu ccaagacuge ugaaccggau guuugaccga 1260
auuuucggac aagcaaacac cacgclugaag cgauggecucu uggacuuuge cuccaagagg 1320
aaagaagcag agcuucgcag cggcaucauc agaaacaaca gccuguggga ccggeugauc 1380
uuccacaaag uacagucgag ccugggegga agaguccgge ugauggugac aggagecgec 1440
ccggugucug ccacugugcu gacguuccuc agagcagccce Ugggcuguca guuuuaugaa 1500
ggauacggac agacagagug cacugecggg ugcugecuga ccaugecugg agacuggace 1560

[0080]
gcaggccaug uuggggecce gaugecguge aauuugauaa aacuuguuga uguggaagaa 1620
augaauuaca uggcugccga gggegaggge gaggugugug ugaaagggee aaauguauul 1680
cagggcuacu ugaaggaccc agcgaaaaca gcagaagcuu uggacaaaga cggcugguua 1740
cacacagggg acauuggaaa augguuacca aauggcaccu ugaaaauuau cgaccggaaa 1800
aagcacauau uuaagcugge acaaggagaa uacauagccc cugaaaagau ugaaaauauc 1860
uacaugegaa gugagecugu ugelucaggug uuuguccacg gagaaagecu geaggeauuu 1920
cucauugcaa uugugguacc agauguugag acauuauguu ccugggccca aaagagagga 1980
uuugaagggu cguuugagga acugugeaga aalaaggaug ucaaaaaage uauccucgaa 2040
gauaugguga gacuugggaa ggauucuggu cugaaaccau uugaacaggu caaaggcauc 2100
acauugcacc cugaauuauu uucuaucgac aauggecuuc ugacuccaac aaugaaggeg 2160
aaaaggccag agcugeggaa cuauuucagg ucgcagauag augaccucua uuccacuauc 2220
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aagguuuagu gugaagaaga aagcucagag gaaauggcac aguuccacaa ucucuucucc 2280
ugecugaugge cuucauguug uuaauuluga auacagcaag uguagggaag gaageguucg 2340
uguuugacuu guccauucgg gguucuucuc auaggaauge uagaggaaac agaacacuge 2400
cuuacaguca ccucauguug cagaccaugu uuaugguaau acacacuuuc caaaaugagce 2460
cuuaaaaauu guaaagggga Uacualaaau gugcuaaguu auuugagacu uccucaguuu 2520
aaaaagUggg uuuuaaaucu ucugucucce uguuuuucua aucaaggggu uaggacuuug 2580
cuaucucuga gaugucugcu acuugcugca aauucugcag cugucugeug cucuaaagag 2640
uacagugcac lUagagggaag uguucccuull aaaaauaaga acaacugucc uggcuggaga 2700
aucucacaag cggaccagag aucuuuuuaa aucccugcua cugucccuuc ucacaggeau 2760
ucacagaacc cuucugauuc guaaggguua cgaaacucal guucuucucc aguccccugu 2820
gguuucuguu ggagcauaag guuuccaglua agcgggaggg cagauccaac ucagaaccau 2880

[0081]
gcagauaagg agccucugge aaauggguge ucaucagaac geguggauuc ucuuucaugg 2940
cagaaugcuc uuggacucgg uucuccaggc cugauucccc gacuccaucc uuuuucaggg 3000
guuauluaaa aaucugccuu agauucluaua gugaagacaa gcauuucaag aaagaguuac 3060
cuggaucage caugcucage ugugacgccu gaauaacugu cuacuuuauc uucacugaac 3120
cacucaclucu guguaaaggc caacagaulu Uuaauguggu uuucauauca aaagaucaug 3180
uugggauuaa cuugcecuuuu uccccaaaaa auaaacucuc aggeaagceau uucuuuaaag 3240
cuauuaaggg aguauauacu ugaguacuua lUugaaaugga caglaauaag caaauguucu 3300
uauaaugcua ccugaullcu augaaaugug uuugacaage caaaauucua ggalguagaa 3360
aucuggaaag uucauuuccu gggauucacl ucuccaggga uuuuuuaaag uuaauuuggg 3420
aaauluaacag caguucacuu uauugugagu cuuugccaca uuugacugaa uugagcuguc 3480
auuuguacau uuaaagcage uguuuugggg ucugugagag uacauguauu auauacaage 3540
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[0082]

acaacaggge uugcacuaaa

allauaugual ucuuaauugce

uugcuuuaag uguuggeuau

ugaaggaaac caaaauaaau

210>
2115
212>
213>

<400>

48
698
PRT
BA

48

Met Gln Ala

1

Asp

Phe

Lys

Ala

Pro

Gln

Lys

Leu

Ala
145

Phe

Gly

Pro

50

Gly

Leu

Arg

Pro

Ser

130

Pro

Arg

Ala

35

Leu

Ser

Val

Gly

Asp

115

Glu

Asp

His

Gln

20

Phe

Lys

Gly

Tyr

Ile

100

Gln

Cys

Gln

Glu

Tyr

Ala

Pro

Gly

Phe

85

Gln

Pro

Ile

Phe

Leu

Val

Ala

Pro

Ala

70

Tyr

Val

Tyr

Gly

Ile
150

Phe

Arg

Leu

Cys

55

Arg

Asp

Ser

Glu

Ser

135

Gly

Arg

Thr

Thr

40

Asp

Arg

Asp

Asn

Trp

120

Ala

Ile

gaauugucau uguaauaaca

aCadaaaguc aauaauuugu

uucuauguuu uauvaaaccaa

auuucugecau uucaggugaa

Tyr Phe
10

Leu Pro
25

Thr Phe

Leu Ser

Ser Ala

Val Thr

90

Asn Gly
105

Leu Ser

Leu Tle

Phe Ala

140

Arg Met Pro

Thr Asn Thr

Trp Tyr Ala

45

Met Gln Ser
60

Leu Leu Asp
5

Thr Leu Tyr

Pro Cys Leu

Tyr Lys Gln

125

Gln Lys Gly
140

Gln Asn Arg
155

dacaaaauuu

Glu

Leu

30

Thr

Val

Ser

Glu

Gly

110

Val

Phe

Pro

cuacuuggua gccuaacuuc

caccuugggeg uuuugaaugu

CCadaaacaa

dadaadaaaa aaaaaa

Leu Val
15

Met Gly

Arg Pro

Glu Val

Asp Glu
80

Gly Phe

95

Ser Arg

Ala Glu

Lys Thr

Glu Trp
160

3600

3660

3720

3776
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[0083]

Val Ile

Leu Tyr

Ala Glu

Leu Leu
210

Val Val
225

Cys Gly

Ala Asn

Ile Cys

Thr His

290

Glu Asn
305

Pro Leu

His Gly

Asp Asp

Leu Leu

370

Leu Lys

Ile

Asp

Leu

195

Glu

Met

Val

Arg

Phe

275

Arg

Thr

Ala

Ala

Leu

355

Asn

Arg

Glu

Thr

180

Ser

Gly

Asp

Glu

Arg

260

Thr

Asn

Val

His

Lys

340

Lys

Arg

Trp

Gln

165

Leu

Leu

Val

Ala

Val

245

Lys

Ser

Ile

Asn

Met

325

Ile

Val

Met

Leu

Gly

Gly

Val

Glu

Tyr

230

Thr

Pro

Gly

Val

Pro

310

Phe

Gly

Leu

Phe

Leu

Cys

Asn

Phe

Asn

215

Gly

Ser

Lys

Thr

Ser

295

Cys

Glu

Phe

Gln

Asp

375

Asp

Phe Ala Tyr Ser Met

Glu

Val

200

Lys

Ser

Met

Pro

Thr

280

Asp

Pro

Arg

Phe

Pro

360

Arg

Phe

Ala

185

Asp

Leu

Glu

Lys

Pro

265

Gly

Cys

Asp

Val

Gln

345

Thr

Ile

Ala

170

Ile

Lys

Ile

Leu

Ala

250

Ala

Asn

Ser

Asp

Val

330

Gly

Val

Phe

Ser

141

Thr

Pro

Pro

Val

235

Met

Pro

Pro

Ala

Thr

315

Glu

Asp

Phe

Gly

Lys

Tyr

Glu

Gly

220

Glu

Glu

Glu

Lys

Phe

300

Leu

Cys

Ile

Pro

Gln

380

Arg

Val

Ile

Lys

205

Leu

Arg

Asp

Asp

Gly

285

Val

Ile

Val

Arg

Val

365

Ala

Lys

Ile

Val

190

Ala

Lys

Gly

Leu

Leu

270

Ala

Lys

Ser

Met

Leu
350

Val

175

Asn

Lys

Ile

Gln

Gly

255

Ala

Met

Ala

Phe

Leu

335

Leu

Pro

Lys

Leu

Ile

Arg

240

Arg

Val

Val

Thr

Leu

320

Cys

Met

Val Pro Arg

Asn Thr Thr

Glu Ala Glu
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[0084]

385

Leu

Phe

Thr

Ala

Ala

465

Gly

Met

Pro

Ala

Leu

245

Lys

Tyr

Leu

Cys

Arg

His

Gly

Leu

450

Gly

Ala

Asn

Asn

Leu

530

Pro

Leu

Met

Gln

Ser
610

Ser

Lys

Ala

435

Gly

Cys

Pro

Tyr

Val

015

Asp

Asn

Ala

Arg

Ala

995

Trp

Gly

Val

420

Ala

Cys

Cys

Met

Met

500

Phe

Lys

Gly

Gln

Ser

580

Phe

Ala

Ile

405

Gln

Pro

Gln

Leu

Pro

485

Ala

Gln

Asp

Thr

Gly

565

Glu

Leu

Gln

390

Ile

Ser

Val

Phe

Thr

470

Cys

Ala

Gly

Gly

Leu

950

Glu

Pro

Ile

Lys

Arg

Ser

Ser

Tyr

455

Met

Asn

Glu

Tyr

Trp

935

Lys

Tyr

Val

Ala

Arg
615

Asn

Leu

Ala

440

Glu

Pro

Leu

Gly

Leu

020

Leu

Ile

Ile

Ala

Ile

600

Gly

Asn

Gly

425

Thr

Gly

Gly

Ile

Glu

505

Lys

His

Ile

Ala

Gln

585

Val

Phe

Ser

410

Gly

Val

Tyr

Asp

Lys

490

Gly

Asp

Thr

Asp

Pro

570

Val

Val

Glu

142

395

Leu

Arg

Leu

Gly

Trp

475

Leu

Glu

Pro

Gly

Arg

255

Glu

Phe

Pro

Gly

Trp

Val

Thr

Gln

460

Thr

Val

Val

Ala

Asp

540

Lys

Lys

Val

Asp

Ser
620

Asp Arg Leu

Arg

Phe

445

Thr

Ala

Asp

Cys

Lys

925

Ile

Lys

Ile

His

Val

605

Phe

Leu

430

Leu

Glu

Gly

Val

Val

510

Thr

Gly

His

Glu

Gly

590

Glu

Glu

415

Met

Arg

Cys

His

Glu

495

Lys

Ala

Lys

Ile

Asn

575

Glu

Thr

Glu

400

Ile

Val

Ala

Thr

Val

480

Glu

Gly

Glu

Trp

Phe

260

Ile

Ser

Leu

Leu
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[0085]

Cys Arg

625

Leu Gly

Thr Leu

Thr Met

[le Asp
690

Asn Lys

Lys Asp

His Pro
660

Lys Ala
675

Asp Leu

Asp Val
630

Ser Gly

645

Glu Leu

Lys Arg

Tyr Ser

Lys Lys Ala Ile Leu Glu Asp Met Val Arg

Leu Lys Pro

Phe Ser Ile

665

Pro Glu Leu

630

Thr Ile Lys

695

143

635

640

Phe Glu Gln Val Lys Gly Ile

650

Asp Asn Gly Leu

Arg Asn Tyr Phe

Val

685

655

Leu Thr Pro
670

Arg Ser Gln
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