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METHODS FOR THE MODULATION OF LGALS3BP TO TREAT SYSTEMIC
LUPUS ERYTHEMATOSUS

PRIORITY CLAIM

The instant PCT patent application claims priority to U.S. provisional patent application serial
no.: 62/212,163 filed on August 31, 2015, wherein, said provisional application is expressly

incorporated by reference, herein, in its entirety.

SEQUENCE LISTING

The instant application contains a Sequence Listing which has been filed electronically in ASCII
format and is hereby incorporated by reference in its entirety. Said ASCII copy, created

on August 23, 2016, is named P15167WO_SEQ_LISTING.txt and is 5,320 bytes in size.

FIELD OF THE INVENTION

The invention relates generally to methods for modulating (including, but not limited to,
decreasing, reducing, inhibiting, suppressing, limiting or controlling) the activity of LGALS3BP
under conditions such that the production of autoantibodies associated with a variety of
autoimmune pathologies are reduced or, alternatively augmenting and enhancing natural
antibody secretion or vaccine responses to pathogenic infectious agents through supplementation

with recombinant LGALS3BP.

BACKGROUND OF THE INVENTION

Failure of the immune system can manifest either through the inability to defend the host against
infectious agents or, conversely, through a mistaken recognition of self as a breach of tolerance
thus giving rise to autoimmune pathologies. Autoimmune pathologies are generally caused by a
combination of genetic and environmental factors and can be grossly classified into pathologies
mediated by T cells or B cells. Autoreactive pathogenic T cells recognize a target cell by binding
the T-cell receptor to the appropriate combination of MHC I molecule and autoantigen-derived
peptides resulting in a direct killing of target cells via a number different mechanisms.
Development of type-1 diabetes and primary biliary cirrhosis are representative examples of

pathologies mediated by autoreactive T cells.
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The common feature of B cell associated autoimmunity is the presence of autoantibodies that are
directed against functional structures of the cell (nucleic acids, nuclear proteins, receptors, ion
channels). By binding to their targets, autoantibodies can mediate cytotoxic destruction of cells
by complement activation and/or antibody-dependent cell-mediated cytotoxicity (ADCC) or by
blocking the target’s function. Pathogenic autoantibodies mediate development of a number of
diseases including Graves’ disease (anti-thyroid-stimulating hormone Abs), myasthenia gravis
(anti-acetylcholine receptor Abs), vasculitis and Wegener’s granulomatosis (anti-ANCA Abs)
neuromyelitis optica (anti-aquaporin-4 Abs), primary sclerosing cholangitis (anti-neutrophil
cytoplasmic Ab, anti-SM Ab). Other autoimmune diseases are caused by a pathogenic action of
immune complexes of autoantibodies with their target molecules, e.g. SLE, Sjoegren’s
syndrome and lupus nephritis (anti-DNA, anti-RNA, anti-histone, anti-Ro, anti-La, anti-
phospholipid Abs), subset of rheumatoid arthritis (anti-citrullinated protein, anti-RF, anti-CarP
Abs).

Therapeutic approaches for treatment of autoimmune diseases have a rather limited efficacy.
The traditional treatment regimens rely on action of steroids and various cytotoxic and cytostatic
immunosuppressants that should eliminate rapidly proliferating autoreactive immune cells and
thus slow down development of autoimmune processes. The most commonly used drugs for
treatment of autoimmune diseases, i.e., cortisone/prednisone, methotrexate, mycophenolate
mofetil, chloroquine and azathioprine exhibit limited therapeutic efficacy and are accompanied

by numerous adverse effects.

More targeted approaches focus on elimination of autoantibody production and hold better
therapeutic promise. Belimumab (trade name Benlysta, previously known as LymphoStat-B), a
human monoclonal antibody that inhibits B-cell activating factor (BAFF), also known as B-
Iymphocyte stimulator (BlyS), a cytokine important for B-cell differentiation and survival, is an
approved therapy for adult patients with active, autoantibody positive SLE, and which
demonstrates only modest efficacy. Several other biologic therapies attempting to eliminate B
cells and, by consequence, the associated pathogenic autoantibodies have focused on cell surface
receptors and molecules that are present on human B cells. The anti-CD20 targeting antibody
rituximab (and similarly additional biologics,-for example, ocrelizumab, obinutuzumab and
ofatumumab) was designed to recognize antibody-producing B cells and eliminate them via
ADCC. Although no anti-CD20 antibodies have been approved for treatment of SLE, they are

often prescribed off-label for treatment of SLE and other autoimmune diseases. In addition,
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biologics targeting additional surface molecules on human B cells, CD19 and CD22
(epratuzumab) , are or were undergoing clinical development, albeit thus far with limited or no
clinical effect. The common drawback of the B cell targeting strategies is thought to be the
absence of their targets on the surface long-lived plasma cells. The CD19-/CD38hi/CD138+
plasma cells reside in bone marrow and are the source of the majority of the long-lived Ab
responses. Therapeutics that could block their activity or lead to their elimination to suppress

pathogenic autoantibody production are not currently identified.

Systemic lupus erythematosus (SLE) is a representative autoimmune disorder characterized by
formation of autoantibody-containing immune complexes (ICs) that trigger inflammation, tissue
damage and premature mortality. SLE ICs often contain nucleic acids that are recognized by
numerous innate immune receptors that can initiate pathological mechanisms leading to
production of cytokines, interferons and ultimately to immune responses leading to organ
damage. Due to the great clinical diversity and idiopathic nature of SLE, management of
idiopathic SLE depends on its specific manifestations and severity. Therefore, medications
suggested to treat SLE generally are not necessarily effective for the treatment of all
manifestations of and complications resulting from SLE, e.g., LN. LN usually arises early in the
disease course, within 5 years of diagnosis. The pathogenesis of LN is believed to derive from
deposition of immune complexes in the kidney glomeruli that initiates an inflammatory
response. An estimated 30-50% of patients with SLE develop nephritis that requires medical
evaluation and treatment. LN is a progressive disease, running a course of clinical exacerbations

and remissions.

While many patients fail to respond or respond only partially to the standard of care medications
listed above, the long-term use of high doses of corticosteroids and cytotoxic therapies may have
profound side effects such as bone marrow depression, increased infections with opportunistic
organisms, irreversible ovarian failure, alopecia and increased risk of malignancy. Infectious
complications coincident with active SLE and its treatment with immunosuppressive
medications are the most common cause of death in patients with SLE. Therefore, there is a
need for alternative therapeutic agents to treat SLE, and in preferred embodiments LN, wherein

said therapeutic agents are associated with fewer side effects than current standards of care.
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SUMMARY OF THE INVENTION

The subject of this application, LGALS3BP, is identified as a B-cell associated target whose
functional blockade leads to elimination of activated B cells as well as long-lived plasma cells.
While it is not intended the claimed methods of the present invention be limited to any specific
mechanism, B cell activation and production of antibodies is regulated at many levels. In one
instance B cells get activated by various T cell-dependent stimuli (e.g., CD40 ligation) as well as
T cell-independent stimuli (various TLR ligands, polysaccharides, etc.). As shown in the
Experimental section of the instant application, TL.LR7 agonists provide examples of a B cell
stimulant as a representative case of B cell activating agents that can induce production of

antibodies.

Autoantibody production is widely observed clinically, yet only a small percentage of the
population who produce autoantibodies will develop SLE. Moreover, the autoantibody
repertoire in SLE is restricted and seems to be enriched for antibodies that recognize
autoantigens on proteins that are associated with nucleic acids. The majority of SLE patients
have documented production of antibodies against DNA, RNP or both. Autoantigens associated
with nucleic acids activate autoreactive B cells and allow them to escape peripheral tolerance

checkpoints and differentiate into autoantibody-secreting cells.

Following antigen recognition and uptake of nucleic acid-cell debris complexes the nucleic acids
are recognized, in part, by endosomal toll-like receptors (e.g., TLR3, TLR7, TLR8 and TLR9).
Stimulation of TLRs in B cells leads to their activation and maturation and increased production
of antibodies as well as numerous cytokines. The relative contribution of individual TLRs in the
development of SLE has been observed in many mouse SLE models. Moreover, the activity of
TLR7, an RNA receptor, plays a major role and gene knock out as well as use of TLR7
inhibitors significantly attenuates disease progression. Also, increased TLR7 activity either by
overexpression of TLR7 gene or by systemic administration of small molecule TLR7 agonists

leads to induction of SLE-like symptoms.

Nucleic acids present in SLE immune complexes can also be recognized by TLRs in dendritic
cells. Stimulation of TLR7 in plasmacytoid dendritic cells leads to production of large amounts
of type I interferon. Type I IFN is a cytokine that is involved in antiviral defense by activating a

set of genes (interferon target genes) that contribute to control of the virus spread and
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preservation of host integrity. These genes are often seen activated in SLE patients. Type I IFN

plays a role in activating B cells and their expansion and differentiation into Ig-producing cells.

In view of the key role TLR7 stimulation plays in the activity of B cells, embodiments of the
present invention describe screens which identify proteins that can modulate production of
antibodies. These screens identified proteins and pathways useful in the pharmacological
modulation of autoantibody production in the treatment of SLE. A library of plasmids coding
for secreted proteins for transient production of cell culture supernatants enriched for these
proteins was used and, subsequently, the activity of these proteins in a cellular system with
primary B cells stimulated with a small molecule TLR7 ligand using IgG production as a
readout to score efficacy. This screen identified a number of proteins that either increase or
decrease production of IgGs. Embodiment of the present invention describe proteins not
previously associated with B cell biology which include, in a preferred embodiment,

LGALS3BP.

LGALS3BP (Mac2-BP, p90) is a ubiquitously expressed gene that belongs to the scavenger
receptor family, originally identified as a protein secreted by certain types of tumor cells
LGALS3BP expression levels are closely correlated with tumor progression. Apart from its
direct effect on tumor cell proliferation/survival, LGALS3BP can also upregulate expression of
vascular endothelial growth factor and promote angiogenesis. Its levels are augmented during
HIV-1 infection and its activity is believed to reduce infectivity of HIV-1 through interference
with the maturation and incorporation of envelope proteins into virions. Analysis of liver
biopsies of hepatitis C patients suggested a direct role of LGALS3BP in hepatitis C-related
fibrosis. In addition, increased levels of plasma LGALS3BP were also observed in SLE patients.
LGALS3BP may contribute to increased cardiovascular complications in SLE, as it can
facilitate thrombus formation and attachment of thrombi to endothelial cells. Serum levels of
LGALS3BP were also found to be increased in patients with Behcet’s disease and correlated

with disease activity.

A variety of proteins that interact with and mediate the function of LGALS3BP have been
described, including galectins, lectins, integrins and others. LGALS3BP contains several
protein-protein interaction domains (SRCR, BTB, POZ) that are likely involved in numerous

interactions with cellular proteins in a cell-specific manner.
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In one embodiment of the present invention methods are described, wherein, LGALS3BP
promotes IgG production in primary B cells stimulated with TLR7 ligand under conditions such
that LGALS3BP-neutralizing antibodies significantly reduce IgG production from B cells
stimulated with TLR7 ligand or via BCR-ligation. Transcriptome analysis of various immune
cells in SLE revealed that LGALS3BP mRNA levels are increased relative to healthy donors

and correlate with expression levels of interferon regulated genes.

While it is not intended that the claimed embodiments of the present invention be limited to any
specific mechanism (in particular any suggestion that TLR7 must exert, exclusively, a
stimulatory effect) the effects that LGALS3BP exert in IgG production in B cells and provides
validation for the use of LGALS3BP neutralizing antibodies in the treatment of SLE, LN and
potentially other autoimmune diseases such as rheumatoid arthritis, juvenile rheumatoid arthritis,
psoriatic arthritis, diabetes mellitus, myasthenia gravis, vasculitis, primary sclerosing
cholangitis, autoimmune thyroiditis, Sjogren’s Syndrome, Wegener’s granulomatosis, Graves’
disease, Hashimoto’s thyroiditis, autoimmune thrombocytopenic purpura, anti-phospholipid

syndrome, neuromyelitis optica and primary sclerosing cholangitis.

Outside of autoimmunity however, augmentation of a naturally occurring or vaccine-induced
pathogen-directed humoral immune responses may be beneficial and indeed may be necessary
to provide protective immunity against bacteria, parasites or viruses in an infectious disease
setting. In this regard, for example, strategies to enhance the efficacy of recombinant protein
subunit vaccines without sacrificing safety are of great interest, because immune responses,
elicited by these (i.e. against malaria) are typically of weaker magnitude and durability relative
to more potent live attenuated or recombinant vectors. In such cases, recombinant LGALS3BP
supplementation to enhance humoral immunity and anti-pathogen responses will be beneficial

in supporting host defense.

In one embodiment the present invention describes a method for modulating LGALS3BP in a
subject presenting symptoms of an immune disorder, inflammatory response or autoimmune
disease comprising administering an anti-LGALS3BP antibody to said subject under conditions
such that at least one symptom of said immune disorder, inflammatory response or disease said

is improved.

In one embodiment the present invention describes a method for modulating LGALS3BP in a
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subject presenting symptoms of the disease states consisting essentially of Graves’ disease,
myasthenia gravis, vasculitis and Wegener’s granulomatosis, neuromyelitis optica, primary
sclerosing cholangitis, Sjoegren’s syndrome, lupus nephritis and rheumatoid arthritis comprising
administering an anti-LGALS3BP antibody to said subject under conditions such that at least

one symptom of one of said disease states said is improved.

In a preferred embodiment the present invention describes treating a patient with SLE,
comprising administering to the patient a therapeutically effective amount of an anti-
LGALS3BP antibody. In one embodiment the anti-LGALS3BP antibody is effective to: (a)
inhibit progression of nephritis; (b) stabilize nephritis; or, (c) reverse nephritis, in the patient.
In another embodiment, the amount of anti- LGALS3BP antibody is effective to (a) inhibit

progression of proteinuria; (b) stabilize proteinuria; or, (c) reverse proteinuria, in the patient.

In one embodiment the present invention describes treating a patient with SLE, comprising
administering to the patient a therapeutically effective amount of an anti-LGALS3BP antibody
at a dose effective to stabilize or decrease, in the patient, a clinical parameter selected from; (a)
the patient's blood concentration of urea, creatinine or protein; (b) the patient's urine
concentration of protein or blood cells; (c) the patient's urine specific gravity; (d) the amount of
the patient's urine; (e) the patient's clearance rate of inulin, creatinine, urea or p-aminohippuric
acid; (f) hypertension in the patient; (g) edema in the patient; and, (h) circulating autoantibody

levels in the patient.
In one embodiment the present invention describes administration of recombinant LGALS3BP
as an adjuvant to enhance the activity of a virally-directed vaccine by augmenting a protective

antibody responses.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A shows the data from primary human B cells that were isolated and stimulated with a
small molecule TLR7 agonist and cultured for 5 days. A library of conditioned cell culture
supernatants with secreted proteins was added and IgG secretion and cell viability (CTG,

CellTiter-Glo) measured at the end of culture.
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Fig. 1B shows data from different cellular subsets which were isolated by FACS from healthy
controls (first data point in each cellular subset) and lupus nephritis patients with increasing
levels of type I IFN (data points 2-4). RNA expression was analyzed by RNA-seq. Normalized
FPKM expression values are presented on the graph.

Fig. 1C shows purified recombinant LGALS3BP that was added to purified human B cells
stimulated with small molecule TLR7 agonist, CpG (ODN2006) or anti-IgM/CD40L/CpG
(ODN2006). IgG was measure by AlphalLISA 5 days after stimulation.

Fig. 1D shows human PBMCs that were stimulated with small molecule TLR7 agonist and
RNA isolated Sh later. Gene expression analysis was performed by RNA-seq and expression
levels analyzed as normalized FPKM values.

Fig. 2A-1 and Fig. 2A-2 show data from B cells stimulated with small molecule TLR7 agonist
in the presence of increasing concentrations of purified recombinant LGALS3BP. B cell
activation was measured 16h later by flow cytometry quantifying CD69 expression.

Fig. 2B presents data from experiments, wherein, an anti-LGALS3BP antibody was tested for
specificity in a western blot with recombinant LGALS3BP (recLGALS3BP) and human plasma.
Fig. 2C shows localization of LGALS3BP as detected using anti-LGALS3BP antibody
compared to CD19 B cell and DAPI nuclear stain.

Fig. 3A-1 and Fig. 3A-2 show data from isolated primary human B cells that were stimulated
with small molecule TLR7 agonist in the presence of potential LGALS3BP inhibitors and
controls (left). Anti-LGALS3BP antibody was added to primary human B cells activated with
CpG or anti-IgM/CD40L/CpG (right). IgG secretion was measured 5 days later by Alphal.ISA.
Fig. 3B-1 shows data from primary human B cells that were activated with small molecule
TLR7 agonist in the presence of potential LGALS3BP inhibitors and controls. IgM secretion
was measured 5 days later by AlphalLISA.

Fig. 3B-2 shows data from primary human B cells that were activated with small molecule
TLR7 agonist in the presence of potential LGALS3BP inhibitors and controls. B cell viability
was measured 5 days later by CellTiter-Glo.

Fig. 3B-3 shows data from primary human B cells that were activated with small molecule
TLR7 agonist in the presence of potential LGALS3BP inhibitors and controls. IL-6 secretion
was measured 2 days after stimulation by Alphal.ISA.

Fig. 3C-1 shows data from B cell activation in the presence of potential LGALS3BP inhibitors

and controls as measured 16 hours after activation by quantification of CD69 expression by flow

cytometry.



WO 2017/040464 PCT/US2016/049378

Fig. 3C-2 shows data from B cell activation in the presence of potential LGALS3BP inhibitors
and controls as measured 16 hours after activation by quantification of CD69 expression shown
are percentages of cells that have upregulated CD69.

Fig. 3C-3 shows data from B cell activation in the presence of potential LGALS3BP inhibitors
and controls as measured 16 hours after activation by quantification of CD69 expression shown
are mean fluorescence intensity (MFI) of CD69 detection on all B cells.

Fig. 3D-1 and Fig. 3D-2 show data from experiments, wherein, an anti-LGALS3BP antibody
was added to unstimulated primary human B cells and the subsequent viability of these B cells
was measured 2 days later using CellTtiter-Glo.

Fig. 4A shows data from experiments, wherein, kidneys and spleens were collected from female
MRL/lpr mice at 14 weeks of age (early disease). Tissue homogenates were analyzed by
NanoString for expression of LGALS3BP and compared to C57BL/6 healthy control mice.
Alternatively, RNA was isolated from blood or spleen samples of mice treated with pristane or
PBS or from blood, spleen, or kidney of BXSB-Yaa old diseased mice or young control mice.
Presented LGALS3BP gene expression levels were measured by QPCR and normalized to Hprt.
Fig. 4B shows data from experiments, wherein, SJL mice were immunized with proteolipid
protein (PLP) to induce experimental autoimmune encephalomyelitis (“EAE”). On day 7 and 14
SJL-PLP EAE diseased mice were euthanized and lumbar spinal cords were collected. RNA was
purified and analyzed by NanoString for expression of LGALS3BP and compared to naive non-
immunized healthy control mice. In the experiments described in Fig. 4A and 4B each
experimental group contained 5 mice or more and diseased mice were compared to healthy
controls with a non-paired Student’s t test. * p<0.05, ** p<0.01, *** p<0.001.

Fig. 4C presents “IFN gene signature scores”. These scores were calculated based on the
expression of 5 genes known to be interferon regulated (USP18, IRF7, IFIT1, OAS3, BST2).
Mice were then grouped in 4 quartiles based on these scores and plotted against average
LGALS3BP expression relative to healthy control mice.

Fig. 5A shows LGALS3BP expression by QPCR using RNA extracted from in vitro
differentiated primary human macrophages activated with indicated stimuli for 6h. Expression
between samples was normalized using HPRT1 as a housekeeping gene.

Fig. 5B shows LGALS3BP measured by ELISA in supernatants of in vitro differentiated
primary human macrophages activated with indicated stimuli for 20h.

Fig. 6A shows primary B cells isolated from healthy controls (HC) and SLE patient blood were

stimulated with TLR7 agonist in the presence (stim + Ab) or absence (stim only) of anti-
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LGALS3BP antibody. IgM was measured in cultures after 5 days of stimulation. * P<0.05;
*#P<0.01 two-tailed paired student’s t test.

Fig. 6B shows primary B cells isolated from healthy controls (HC) and SLE patient blood were
stimulated with TLR7 agonist in the presence (stim + Ab) or absence (stim only) of anti-
LGALS3BP antibody. IgG was measured in cultures after 5 days of stimulation. * P<0.05;
*#P<0.01 two-tailed paired student’s t test.

Fig. 7A-1 and Fig. 7A-2 shows data which validates the ability of anti-LGALS3BP antibody
treatment to reduce antibody titers irrespective of specificity. B cells from healthy controls (HC)
and SLE patients were stimulated with TLR7 agonist for 5 days and cell culture supernatants
analyzed for 128 autoantibody specificities (IgM and IgG). Number of autoantigens recognized
was calculated as specificities with a signal to noise ratio >3. Specificities with positive signal in
unstimulated B cells + anti-LGALS3BP antibody were filtered out.

Fig. 7B shows a heatmap of antibody titers represented as z scores (sample —avg_)/std . Each

column represents one donor stimulated with TLR7 agonist with (+ Ab) or without (-) anti-
LGALS3BP antibody. * P<0.05 two-tailed paired student’s t test.

Fig. 8A-1, Fig. 8A-2 and Fig. 8A-3 present data showing that anti-LGALS3BP antibody
treatment reduces the viability of plasma cells. Freshly isolated B cells from healthy volunteers
were differentiated into plasma cells in a two-step, 7 day protocol in the presence of cytokines
driving B cell activation (step 1) and B cell differentiation (step 2). Flow cytometry of in vitro
differentiated human antibody secreting cells (ASC), plasmablasts (PB) plasma cells (PC). Cells
were pre-gated on CD19* B cells.

Fig. 8B shows day 7 differentiated plasma cells which were cultured in the presence or absence
of anti-LGALS3BP antibody. Viability was measured by CellTiter-Glo (ATP production) after 4
days. * P<0.05 two-tailed paired student’s t test.

Fig. 9A-1 and Fig. 9A-2 show how anti-LGALS3BP antibody treatment induces apoptosis
preferentially in B cells. Freshly isolated PBMCs from healthy donors were incubated in the
presence or absence of anti-LGALS3BP antibody (aLGALS3BP), isotype control (Rabbit IgG),
glycerol control or hydroxychloroquine analog (HCQ analog) for 3 days. In Fig. 9A-1, Annexin
V and 7-AAD were measured by flow cytometry together with markers for B (CD19) and T
(CD3) cells.

Fig. 9B-1 and Fig. 9B-2 show average frequencies of Annexin V-positive apoptotic cells from 4
donors. Relative frequencies of B and T cells in total PBMCs. Frequencies were normalized to

no treatment control.
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Fig. 10A-1, Fig. 10A-2 and Fig 10A-3 confirm that anti-LGALS3BP antibody SP-2 does not
reduce B cell viability or antibody production. Freshly isolated B cells from healthy volunteers
were stimulated with TLR7 agonist in the presence or absence of anti-LGALS3BP antibody SP-
2 or PBS control for 5 days

Fig. 10B show how IgM and IgG were measured in cell culture supernatants by AlphalLISA,
viability of cells by CellTiter-Glo (CTG).

DETAILED DESCRIPTION

Embodiments of the present invention are based on the role that LGALS3BP plays in IgG
production and the implications of the same for the treatment of SLE and, more particularly,
LN. These therapeutic embodiments of the present invention are validated by data showing
the following. LGALS3BP is one of the most differentially regulated genes between lupus
nephritis patients and healthy controls across multiple cell types. LGALS3BP closely
correlates with IFN-inducible genes and is upregulated in human PBMC:s after TLR7
stimulation. LGALS3BP enhances IgG secretion in ex-vivo stimulated primary human B
cells. LGALS3BP is present on the surface of B cells and all other PBMCs. Blockade of
LGALS3BP with antibody or lactose abrogates IgG production. LGALS3BP antibody
blockade does not require the inhibitory FcyRIIb on B cells. LGALS3BP blockade
specifically reduces viability of cultured primary human B cells with only a small effect on
primary monocytes or total PBMCs and that LGALS3BP is upregulated in mouse models of
SLE and EAE.

An LGALS3BP polypeptide refers to full length polypeptide sequence, as well as subsequences,
fragments or portions, and modified forms and variants of LGALS3BP polypeptide, unless the
context indicates otherwise. Such LGALS3BP subsequences, fragments, modified forms and
variants have at least a part of, a function or activity of an unmodified or reference LGALS3BP
protein. In particular embodiments a modified form or variant retains, at least a part of, a
function or activity of an unmodified or reference protein. A "functional polypeptide" or "active
polypeptide" refers to a modified polypeptide or a subsequence thereof. For example, a
functional or active LGALS3BP polypeptide or a subsequence thereof possesses at least one
partial function or activity (e.g., biological activity) characteristic of a native wild type or full
length counterpart polypeptide, for example LGALS3BP, as disclosed herein, which function or

activity can be identified through an assay. Embodiments of the present invention, therefore,
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contemplate modified forms and variants of LGALS3BP polypeptide sequences, and
subsequences, which modified forms or variants typically retain, at least a part of, one or more

functions or activities of an unmodified or reference LGALS3BP polypeptide sequence.

As disclosed herein, particular non-limiting examples of a function or activity of LGALS3BP
polypeptide is to modulate aberrant immune response, immune disorder, inflammatory response,
or inflammation, or an autoimmune response, disorder or disease. In one embodiment said
autoimmune disease is SLE. In a preferred embodiment said autoimmune disease is LN. While
it is not intended that the present invention be limited to any specific mechanism additional, non-
limiting, examples of a function or activity of LGALS3BP polypeptide is to modulate the

expression of IgG.

An exemplary full length human LGALS3BP polypeptide sequence (SEQ ID NO: 1) is as
follows:

MTPPRLEWVWLLVAGTQGVNDGDMRLADGGATNQGRVEIFYRGOWGTVCDNLWDLTDASVVC
RALGFENATQALGRAAFGQOGSGPIMLDEVQCTGTEASLADCKSLGWLKSNCRHERDAGVVCT
NETRSTHTLDLSRELSEALGQIFDSQRGCDLSISVNVQGEDALGECGHTVILTANLEAQALW
KEPGSNVTMSVDAECVPMVRDLLRYEFYSRRIDITLSSVKCEFHKLASAYGARQLOGYCASLEA
ILLPQDPSFOMPLDLYAYAVATGDALLEKLCLOFLAWNFEALTQAEAWPSVPTDLLOQLLLPR
SDLAVPSELALLKAVDTWSWGERASHEEVEGLVEKIRFPMMLPEELFELQFNLSLYWSHEAL
FOKKTLQALEFHTVPFQLLARYKGLNLTEDTYKPRIYTSPTWSAEFVIDSSWSARKSQLVYQS
RRGPLVKYSSDYFQAPSDYRYYPYQSEFQTPOHPSELFQDKRVSWSLVYLPTIQSCWNYGE SC
SSDELPVLGLTKSGGSDRTIAYENKALMLCEGLEVADVTDFEGWKAATIPSALDTNSSKSTSS
FPCPAGHEFNGFRTVIRPEYLTNSSGVD

Definitions

A "polypeptide" refers to two, or more, amino acids linked by an amide or equivalent bond. A
polypeptide can also be referred to herein, inter alia, as a protein, peptide, or an amino acid
sequence. Polypeptides include at least two, or more, amino acids bound by an amide bond, or
equivalent. Polypeptides can form intra or intermolecular disulfide bonds. Polypeptides can also
form higher order structures, such as multimers or oligomers, with the same or different

polypeptide, or other molecules.

The terms “patient” and “subject” are used in this disclosure to refer to a mammal being treated
or in need of treatment for a condition such as SLE or LN. The terms include human patients
and volunteers, non-human mammals such as a non-human primates, large animal models and

rodents.
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“Administering” or “administration of”” a drug to a patient refers to direct administration, which
may be administration to a patient by a medical professional or may be self-administration,
and/or indirect administration, which may be the act of prescribing a drug. For example, a
physician or clinic that instructs a patient to self-administer a drug or provides a patient with a

prescription for a drug is administering the drug to the patient.

The terms “dose” and “dosage” refer to a specific amount of active or therapeutic agent(s) for
administration at one time. A “dosage form” is a physically discrete unit that has been packaged
or provided as unitary dosages for subjects being treated. It contains a predetermined quantity of

active agent calculated to produce the desired onset, tolerability, and therapeutic effect.

A “therapeutically effective amount” of a drug refers to an amount of a drug that, when
administered to a patient to treat a conditions such as SLE and LN, will have a beneficial effect,
such as alleviation, amelioration, palliation or elimination of one or more symptoms, signs, or

laboratory markers associated with the active or pathological form of the condition.

EXAMPLES

The following examples are intended for illustration only and should not be construed to limit

the scope of the claimed invention.

EXAMPLE 1: LGALS3BP Enhances IgG Secretion in B Cells Activated With a TLR7
Agonist

To identify secreted proteins that affect IgG production by B cells a selection of proteins from
the human secretome in an IgG secretion assay were screened using primary human B cells. B
cells from healthy volunteers were exposed to 1400 recombinantly expressed secreted proteins
before activation with a TLR7 small molecule agonist. After 5 days IgG was measured to
identify proteins that enhance or inhibit IgG secretion. Besides B cell stimulatory cytokines such
as IL-2 and IL.10, this experiment demonstrated that LGALS3BP enhanced IgG secretion by
4.1-fold, while cell viability and metabolic activity (ATP measured by CellTiter-Glo assay)
doubled (Fig. 1a). LGALS3BP was independently identified as the most differentially regulated
gene in blood from lupus nephritis patients compared to healthy volunteers. LGALS3BP was
upregulated in all cell types analyzed and correlated with the patient’s interferon signature (Fig.

1b).
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The enhanced IgG production (1.6-fold) was confirmed using purified recombinant LGALS3BP
on B cells from 6 more healthy volunteer human subjects (Fig. 1¢). Similar increases in IgG
were observed when B cells were stimulated with the TLR9 agonist CpG (1.9-fold) or an
activation cocktail with anti-IgM, CD40L and CpG (1.2-fold). PBMCs were simulated from
healthy volunteers with a small molecule agonist to test if the activation protocol could enhance
LGALS3BP expression in vitro (Fig. 1b). Baseline expression values were comparable to those
found in cells directly ex vivo. TLR7 stimulation did increase the expression levels by more than
3-fold. This finding provides an explanation for the variable effect the addition of exogenous
LGALS3BP had on B cells from different donors. LGALS3BP was identified as one of the
most differentially expressed gene in different immune cell types from LN patients compared to

healthy volunteers and found an enhancing role for the secreted protein in antibody production.

LGALS3BP has an IRF binding site consistent with regulation by type I interferons. To determine
which pathways can induce LGALS3BP expression, primary human monocytes were
differentiated into macrophages in vitro and subsequently were stimulated with IFN-q, IFN-y,
TLR4 agonist (LPS), TLR7/8 agonist (resiquimod) and TLR9 agonist (CpG). IFN-¢, IFN-y and
LPS induced LGALS3BP mRNA expression (Fig. SA) and increased secretion of the protein (Fig.
5B). All stimuli induced secretion of IL-6. This indicates that not only type I interferons can drive

LGALS3BP expression but also IFN-y and other innate triggers.

Based on location of histone acetylation sites, LGALS3BP expression is regulated by factors
binding to 4 different regions in the LGALS3BP gene: at the promoter start site, in an upstream
enhancer (region 5 K upstream), in an intronic site, or in the 3° UTR. Motif scanning by 3
different methods identified likely immune-relevant transcriptional regulators. IRFs, AP-1, and
STATS as well as other important factors such as NF-KB were found in and around the
LGALS3BP gene locus. Prediction of transcription factor binding suggests that LGALS3BP
expression is regulated by interferons through interferon regulatory factors (IRFs) as well as

other immune stimuli that activate STATs, NF-kB, and AP-1.
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EXAMPLE 2: LGALS3BP is Present on the B Cell Surface but Does not Increase B Cell
Activation

To investigate if addition of LGALS3BP affects activation of naive B cells CD69 expression
was measured 16h after stimulation with TLR7 agonist. All B cells had increased CD69
expression compared to non-stimulated cells but no change was seen upon addition of various
concentrations of recombinant LGALS3BP (Fig. 2A-1 and Fig. 2A-2). The localization of
endogenous LGALS3BP in primary human B cells with an antibody specific for LGALS3BP
was then evaluated (Fig. 2b). These studies confirmed that LGALS3BP is present on the B cell
surface as well as on all other cell types found in PBMCs (Fig. 2¢).

EXAMPLE 3: Anti-LGALS3BP Inhibits IgG Secretion Through Induction of B Cell and
Plasma Cell Apoptosis.

The effect of anti-LGALS3BP antibodies on IgG secretion by primary human B cells was
evaluated. IgG secretion by TLR7 activated B cells was inhibited by almost 90% in presence of
anti-LGALS3BP antibody or anti-LGALS3BP F(ab’)2 (74%) to exclude inhibition through
FcyRIIb present on B cells (Fig. 3A-1 and 3A-2). Lactose, a known ligand for LGALS3BP had
the same but weaker effect (59% inhibition), while sucrose did not inhibit IgG secretion. The
same inhibitory effect of the LGALS3BP antibody was observed when B cells were activated
with CpG (94%) or anti-IgM/CD40L/CpG (77%). IgM secretion was inhibited by antibody
blockade as well excluding a role of LGALS3BP in isotype switching (Fig. 3B-1, Fig. 3B-2 and
Fig. 3B-3). Measuring ATP as a readout for cell number and viability showed a close correlation
with IgG secretion, thereby, implicating LGALS3BP in B cell survival and/or proliferation. IL-
6 secretion was measured to investigate if LGALS3BP blockade interferes with TLR7 activation
and signaling thereby reducing B cell proliferation. A 37% decrease in IL-6 production was
observed 48h after B cell stimulation in the presence of anti-LGALS3BP antibody. This
reduction was LGALS3BP specific and not mediated through FcyRIIb given the same effect
was measured in the presence of Fc block or with anti-LGALS3BP F(ab’).. Lactose also had the
same effect, thereby, excluding a direct effect of the antibody through cross-linking the surface-
bound protein. Non-stimulated primary human B cells do not proliferate and have limited
survival in vitro. To test if anti-LGALS3BP antibodies reduce B cell survival by blocking B cell
activation CD69 upregulation was measured 16h after activation with TLR7 agonist (Fig. 3C-1,
Fig. 3C-2 and Fig. 3C-3). No difference in percentage of CD69* activated cells or expression
levels of CD69 was observed when an anti-LGALS3BP antibody was added. LGALS3BP

blockade inhibits IgG secretion independent of the stimulation protocol used. To determine if
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LGALS3BP blockade has an effect on B cell survival in the absence of stimulation additional
experiments were conducted. Adding the antibody to non-stimulated B cells reduced viability by
66% (Fig. 3D-1 and Fig. 3D-2). This effect was most pronounced in B cells. Anti-LGALS3BP
treatment of total PBMCs or monocytes showed a 37.5% and 39% reduction in viability.
Together these results confirm an anti-apoptotic role of LGALS3BP during B cell homeostasis,

activation, proliferation and differentiation.

Dysregulated B cell tolerance is a key driver of SLE pathogenesis. To address if anti-
LGALS3BP treatment has the same effect on SLE B cells as observed in B cells from healthy
donors, the B cell stimulation experiments were repeated in B cells from SLE donors. A
significant reduction in IgM production was observed when the cells were stimulated with TLR7
agonist in the presence of anti-LGALS3BP antibody (Fig. 6A and Fig. 6B). There was reduction
in IgG secretion, although not significant, accounted for due to the fact that B cells from SLE
donors did not raise much IgG in response to TLR7 stimulation. These experiments confirm that
the inhibitory effect of anti-LGALS3BP treatment is conserved in SLE B cells.

Supernatants from TLR7-stimulated B cells on a 128 autoantigen protein microarray were
analyzed (Table 1). Anti-LGALS3BP treatment reduced the number of autoantigens recognized
by IgM antibodies (Fig. 7B) and uniformly reduced the IgM titers of all autoantigens,
confirming that no specificity escapes anti-LGALS3BP treatment (Fig. 7B). These data confirm
that anti-LGALS3BP treatment uniformly reduces antibody production by healthy as well as

SLE patient B cells irrespective of specificity.

SLE patients usually have pre-existing long-lived plasma cells at the time when diagnosed with
the disease. Treatments that deplete B cells are able to reduce antibody titers depending on the
specificity. dsDNA-specific antibodies for example are reduced with B cell depletion, while
others, such as RNP-specific ones remain elevated. Long-lived plasma cells, on the other hand,
are not depleted and continue to secrete antibodies. An in vitro system to differentiate plasma
cells from primary human B cells from healthy donors was designed to test if anti-LGALS3BP
treatment has an effect on plasma cell viability (Fig. 8A-1, Fig. 8A-2 and Fig. 8A-3). The
differentiated plasma cells were then exposed to anti-LGALS3BP antibodies for 4 days and
viability was assessed indirectly by measuring ATP production. A significant reduction in
plasma cell viability was observed, thereby, validating the therapeutic effect of anti-LGALS3BP

treatment on long-lived plasma cells (Fig. 8B).
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In order to determine if this reduced viability was due to necrosis or apoptosis of the targeted

cells, PBMCs from healthy donors were incubated with anti-LGALS3BP antibodies for 4 days

and subsequently annexin V surface expression and cell permeability (7-AAD) were measured

by flow cytometry. Anti-LGALS3BP treatment induced expression of annexin V, which is
consistent with cell death by apoptosis (Fig. 9A-1, Fig. 9A-2, Fig. 9B-1 and Fig. 9B-2 ).

Glycerol or control rabbit IgG did not produce the same effect, while high doses of a

hydroxychloroquine analog also induced apoptosis. Comparing the frequency of B and T cells,

the treatment affected B cells more than T cells in accordance with the prior observation that

PBMC:s or monocytes are not as susceptible to treatment as B cells.

These results confirm an anti-apoptotic role of LGALS3BP during B cell homeostasis,

activation, proliferation and differentiation.

Table 1: List of Antigens on the Autoantigen Array

Aggrecan

Alpha Fodrin(Sptan1)

Alpha-actinin
Amyloid

AQP4 recombinant
BP1

Ciqg

Cardiolipin
CENP-A

CENP-B

Chondroitin Sulfate C

Chromatin
Collagen |
Collagen Il
Collagen lll
Collagen IV
Collagen V
Collagen VI
Complement C1q
Complement C3
Complement C3a
Complement C3b
Complement C4
Complement C5
Complement C6
Complement C7
Complement C8
Complement C9

CPR antigen(human)

Cytochrome C
Decorin-bovine
DGPS

dsRNA
dsDNA

EBNA1

Elastin
Entaktin EDTA
Factor |

Factor P
Factor B
Factor D
Factor H
Fibrinogen IV
Fibrinogen S
Fibronectin
GBM (disso)
Genomic DNA
Gliadin (1gG)
Glycated Albumin
GP2

gP210

Histone H1
Histone H2A
Histone H2B
Histone H3
Histone H4
Hemocyanin
Heparan HSPG
Heparin
Heparan Sulfate
Histone (total)
Intrinsic Factor
Jo-1

KU (P70/P80)

La/SSB

Laminin

LCH

LKM1

M2 antigen

Matrigel

MDAS5

Mi-2

Mitochondrial antigen
MPO

Muscarinic receptor
Myelin basic protein (MBP)
Myelin-associated glycoprotein-FC
Myosin

Nucleolin

Nucleosome antigen
Nup62

PCNA

Peroxiredoxin 1
Phophatidylinositol
PL-12

PL-7

PM/Scl-100

PM/Scl-75

POLB

PR3

Proteoglycan
Prothrombin protein
Ribo phosphoprotein P1
Ribo phosphoprotein P2
Ribo phosphoprotein PO
Ro/SSA (52KDa)

Ro/SSA(60KDa)

$100

Scl-70

Sm

Sm/RNP

SmD

SmD1

SmD2

SmD3

SP100

Sphingomyelin

SPR54

ssDNA

T1F1 GAMMACollagen
Thyroglobulin

TNFa

Topoisomerase |

TPO

TTG

U1-snRNP-68
U1-snRNP-A
U1-snRNP-BB'
U1-snRNP-C

Vimentin

Vitronectin
B2-glycoprotein |
B2-microglobulin

IgA - human and mouse
IgE- human

I9gG - human and mouse
IgM - human and mouse
Anti-lgG, IgA and anti-IgM
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EXAMPLE 4: LGALS3BP Expression is Increased in Mouse Models of SLE and EAE
Model

The following experiments tested if the increase of LGALS3BP expression in lupus nephritis
patients is conserved in mouse models of SLE. MRL/lpr mice have a mutation in Fas resulting
in a defect in lymphocyte apoptosis which ultimately manifests in an SLE-like autoimmune
disease. Comparison of MRL/lpr and wildtype C57/BL6 animals showed a significant increase
in LGALS3BP expression in kidneys and spleens of diseased animals (Fig. 4A). The same was
observed in an induced mouse model of SLE where intraperitoneal injection of pristane leads to
autoantibodies, proteinuria and nephritis. These mice also develop an IFN signature detectable in
blood and spleen similar to the IFN-induced genes observed in SLE human patients. BXSB/Yaa
mice have a duplication of a genetic region that spans the innate RNA sensor TLR7 and develop
SLE-like symptoms. TLR7 is known to play an important role in SLE and TLR7 activation
leads to the secretion of type I IFNs. Knowing that LGALS3BP expression is inducible by
TLR7 stimulation and that its expression correlates with the IFN signature in lupus nephritis
human patients LGALS3BP expression was measured across multiple organs in BXSB/Yaa
mice. A significant increase in LGALS3BP mRNA was found only in kidney samples of mice
that had developed nephritis. Two mice had low nephritis scores and did not show an increase in
LGALS3BP expression. In order to evaluate if LGALS3BP expression tracked with IFN-
regulated genes, “IFN gene signature scores” were calculated based on the expression of 5 genes
(uspl8, irf7, ifitl, oas3, bst2). These scores confirmed the same correlation of LGALS3BP
expression with IFN scores found in LN patients. Upregulation of IFN-induced genes was also
limited to the kidney, further validating the link of LGALS3BP to the IFN response.
LGALS3BP was also found to be differentially expressed in multiple sclerosis (MS) human
patients and in EAE mice (Raddatz et al., PLUS ONE 2014). This finding was confirmed by
immunizing SJL mice with proteolipid protein (PLP) to induce EAE. LGALS3BP expression

was significantly increased 14 days after induction of disease (Fig. 4C).

EXAMPLE 5: Galectin-3 Inhibition Does Not Reduce B Cell Viability and Antibody
Production

Primary B cells from healthy human donors were stimulated in the presence of galectin-3
inhibitors in order to determine if galectin-3 plays a role in the function of LGALS3BP in B cell

biology. Specifically, freshly isolated B cells from healthy volunteers were pre-incubated with
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galectin-3 (Gal-3) inhibitors for 30 minutes before stimulation with TLR7 agonist for 5 days.
Supernatants were harvested and IgG measured by Alphal.ISA. Cell viability was measured by
CellTiter-Glo (ATP production). None of the inhibitors had an effect on B cell viability or
antibody production, indicating that galectin-3 is not directly involved in antibody production by

B cells (Table 2).

Table 2: Galectin-1 and Galectin-3 Inhibitors do not Induce B cell Apoptosis and
Reduction in Antibody Secretion.

Compound Inhibits IgG production Viability
LacNAc, N-Acetyl-D-lactosamine Gal-3 > 10 uM > 10 uM
Pectin Gal-3 > 10 uM >10pM
(Pienta KJ et al. .J Natl Cancer.Inst.

1995}

Beta n-propal lactoside Gal-3 >10 M >10puM

EXAMPLE 6: SP-2, an Anti-LGALS3BP Tumor-Inhibitory Antibody Does Not Affect B
Cell Viability or Antibody Production

LGALS3BP has been reported to play a role in cancer and SP-2, an anti-LGALS3BP antibody
inhibits tumor growth and angiogenesis. SP-2 was tested in a B cell stimulation system and no
effect on B cell viability or antibody production was observed (Fig. 10A-1, Fig. 10A-2, Fig.
10A-3 and 10B-1). Moreover, SP-2 targets the C-terminal domain of LGALS3BP, while the
antibody that inhibits B cell viability and antibody production was raised against domain 2,

indicating separate functions for different domains of the protein.

For all purposes in the United States of America, each and every publication and patent
document cited herein is incorporated by reference for all purposes as if each such publication or

document was specifically and individually indicated to be incorporated, herein, by reference.
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While the invention has been described with reference to the specific embodiments, changes can
be made and equivalents can be substituted to adapt to a particular context or intended use,
thereby achieving benefits of the invention without departing from the scope of the claims that

follow.
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CLAIMS

1. A method for modulating LGALS3BP in a subject presenting symptoms of an immune
disorder, inflammatory response or autoimmune disease comprising administering an anti-
LGALS3BP antibody to said subject under conditions such that at least one symptom of said

immune disorder, inflammatory response or disease said is improved.

2. The method of claim 1, wherein, said immune disorder, inflammatory response or
autoimmune disease is selected from the group consisting essentially of Graves’ disease,
myasthenia gravis, vasculitis and Wegener’s granulomatosis, neuromyelitis optica, primary

sclerosing cholangitis, Sjoegren’s syndrome, lupus nephritis and rheumatoid arthritis.

3. A method of treating a patient with SLE, comprising administering to the patient a

therapeutically effective amount of an anti-LGALS3BP antibody.

4. The method of claim 3 wherein the amount of anti-LGALS3BP antibody is effective to: (a)

inhibit progression of nephritis; (b) stabilize nephritis; or, (c) reverse nephritis, in the patient.

5. The method of claim 3 wherein the amount of anti- LGALS3BP antibody is effective to (a)
inhibit progression of proteinuria; (b) stabilize proteinuria; or, (c) reverse proteinuria, in the

patient.

6. The method of claim 3 wherein the amount of anti- LGALS3BP antibody is effective to
stabilize or decrease, in the patient, a clinical parameter selected from; (a) the patient's blood
concentration of urea, creatinine or protein; (b) the patient's urine concentration of protein or
blood cells; (c) the patient's urine specific gravity; (d) the amount of the patient's urine; (e) the
patient's clearance rate of inulin, creatinine, urea or p-aminohippuric acid; (f) hypertension in the

patient; (g) edema in the patient; and, (h) circulating autoantibody levels in the patient.

7. A method of using recombinant LGALS3BP as an adjuvant to enhance the activity of a

virally-directed vaccine.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-6

A method for modulating LGALS3BP in a subject presenting
symptoms of an immune disorder, inflammatory response or
autoimmune disease comprising administering an anti-LGALS3BP
antibody to said subject under conditions such that at least
one symptom of said immune disorder, inflammatory response
or disease said is improved.

2. claim: 7

A method of using recombinant LGALS3BP as an adjuvant to
enhance the activity of a virally-directed vaccine.
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L FER I % 5 TR L 98 I N B B 4 8 9 o R IR 1 X6 G Hp 1 T LGALS 3BPH 77 V2:
FLFEAE S Fh 2 T 45 F il 6 5 HULGALS 3BPHUAAR LA B & /b — b I 3k e 28 25 1 L 48 1k 2 B 1%
PEIPRE RS Bl

2. ABURNEL SR BT IR 1R 325, BT i G 2 1R 28 M I N BRI B S i ik B E B DL R
& IULH B B A% I, BURENILTE 7, KA 28 R0 4% G PR 2 i, AR A 2 5 8 48, Jir i A
PEREAE 5, TIREEGAE , IRIE T R A XIBPE R TT 4 o

3 VAYTSLERB R I 7k, BFELS T BFH 16T B SR I PILGALS 3BPHL A -

4 AORURIBE SR AT IR [ 5 1, SR HLGALS3BPHLIAR (1) B 7E 5 i A 3% (a) 00H)'S 28 1 3t
&, (b) B s &, 8l (o) WiiE ' %

5. WIAURIZE SR SFT IR 1 75 3, FL it HLGALS3BPHLAAR 1) & 7 5 5 i A 3k (a) 40041 85 1 JR 1
B, (b) FEE AR, 51 (o) W E A K.

6 . LR R BE SR 3T (1) 77 7 , 3o A B LGALS3BPHUAA [ B 75 5 3 b A 2k fa o Bl b ik
PL R TR R RS 40 () B i I R R W WLBR B B R A B (b) B i R R A
JREC AR 5 () BB TIRILE ; () BEWIRE; () BE M JLEREF R ZH 5 &
L IRIRIERRZ; () BE RS ML ; (o) B IR M A1 (h) BFIEIR B SRk .

7 A% #E ZH LGALS3BPAE e 7RI K 1 5t s 75 1 188 1 R0V MR IR 7 %
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VETILGALS3BPLLRTT R M AL BEIR BN 5 7%

[0001]  ffSEAL S B

[0002]  APCTHFIHI 15 E R 201548 H31 HIEAZHI2562/212, 1635 32 [H i i & 1| H 15 11
MAAL, 1Z I I B 24 51 AN

[0003] ¢RI

[0004]  AHITE AL LLASCT A% S TR C P AR, 88 5l A3 9N BT ASCT I3 A ]
YET-20164F8 H23H , J 4 “P15167W0_SEQ LISTING. txt”,3L5,320F 45,

% BR4E;

[0005] A BH PSR AE S Fh A AR TN T (B SRR T PR 2D 0 BH 38 | FR il 3%
5 4#il) LGALS3BPYE M2 2 A B B Sy A o¢ B S Pk =4 /b 1) 751, 80 il kb 78 B
LGALS3BP R FIN 3 56 4t X 093 J8% G S5 Fr) R AR AR o b TS0 8 i 2 285 FP) 7 ¥ o

EREA

[0006]  fy% FR G5 2K PRI AT SR AJCIE R 15 FE NPT GY 5, 0 m] A MR I 3 B &
WO HE AT RN 51 S B S 00 - B B S yZ 0 — M H 22 Pt A& FIER I R 25 JE A0
AL RE N TA M A 3 AL BB T AL o B B SN S50 4 T 40 BRI e TAH i 52 4 25 6 AH
IMHC-153F5 H AR BT IR AT A IR AL A R R0 B A, 8 3k 22 FiAS (5] AR ATL i B 42 % SRR 1 e
T2 PR3 A0 5 A R IR A ) TR 1 B OB TAH A 5 3 03 R AR 491 o

[0007]  BAHMIAHOC H & S SL[R AR & AE R AT NP A M Dh e M 45 4 (X TR i i 1 V32 4
Bl B E Pk @ I g A% H R, B PR ee 8 8 kA s 1E AN/ BT AR
S0 2 4 A 5 24 L 7 R4S (ADCC) B i B I AR P D B >R 1 5 4 o 2 1 40 PR AR 38 B0 1
H ST 2 R m I K A KR, B4 4 IR Graves™) i (U2 FARBR R BLik) , HE
WLTE 77 (BT 2B REA S AR STAR) 5 BKE 2 ATk 40 (Wegener” s) P ZF I (BTANCASLAR) , ##H4E
BHE 2 (PUAKEIE S H-45U) , R PR FRAE 98 (oA Mp 40 B B 22 o, HuSMae i)
HARE 5 i H 3 Shuik 5 HE 51 9% 2 -4 Y0 2op1E H 518, BIanSLE T
FREEAAE (Sjoegren’ s syndrome) FIARIEVEE % (HUDNAHIRNAPLZH 5 1 PiRo PiLla P
NEHAR) RGO 2 2K (UM R BRI PIRF W iCarPHIAE) .

[0008] B & S dZ BRI IEIT TT VAR IT RO G R o AR GV T J7 V2 MR T A [ T R &% o 20 i
BRI AN GH B A0 ) P S R AR AR e AT T R ARG 1 B B SO G P 4 A T S
e SRR K R 5 FHI B B B IR TT 2940, W AT (A /IR JEFs S RS B
P IR I S BRI REE NS 7 O B, FEAEAE 2 R EIE

(00091 B fy 38 ) 4 1) 77 VAN B VR B B B BUAA I 7= A, DRI B AT B8 4 (1) Y 97 i 5% o DUR
Pt (Belimumab) (& &l 44 “Benlysta” , B #%FX N “LymphoStat—B") , —Ff A\ B v pifac , 4
il BAH M B0 P51~ (BAFF) , SXOPRB— bk U 4 o S ] 1~ (BLyS) , & BAH MU 43 A4 A0 A7 i 1 B 22 4
MR 72—, 2 Ok #TE S B S PURBH M SLERCN B35 1T 7 Rl 45 o HoAth T L Rh A=
Wy e TE KB , 48 1T ¥ K 5 AR T N B A b 1 4 Pt 2 10 52 A4 RN 29 B AR SR Eloms 14 5
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EY AR  FTCD204E [) M B AR F) 2 B Bt (Rituximab) CRIZEALLAK) Hoth A= 4 il 751) 4 R o 5 B 2
Pt (ocrelizumab) B Z 2k BT (obinutuzumab) FEAZHAT (ofatumumab) ) #% Bt iR Hlr"
PrRBAH I 18 1 ADCCYH K BEAT. BLARIE I A HLCD20H U444tk FH 7697 SLE , (HEA 14
Ui B 4 A 7 FH 1697 SLE S At B B S 28 05 o A, 38 1m) AN BAH b At 26 1 431 (61
WICD19AICD22) F AW 7) (WA MAER BT epratuzumab) IEEB CAENGKIT K2, RE iz
A 115 R 25 5 BIR B A LIS R 50 - BAH A A [m) SR S [R] 9 55 s A e KR K A R 1
A AT #EAR . CD19-/CD38h1 /CD1 38+ 3 4 it Ak F- B i , & K 2 30K A5 iAo 1) U5
3k IEA IR A RERE I H e A1 7S PR B B T T A S BOR 1 B i A e IT
B

[0010]  RGEMELA BRI (SLE) & — MR MER B & 9 K0, Fr A ATE S B S Pk
RIEEEGY) (10) , XL GUfilk J0E H R BUS F AT SLE 1CH &6 2 it Rk
ZARIR IR X L2 AR 22 51 R EENLE], 51 BB R 1 TR B 7 A DL R 4 S AR
B A F I S8 IO o T SLEIR) Wil 38 i R 22 e I FLRe R R i PR SLE IR b B 32 AR 48 LA
ARG PRI AN ™ B2 L . BT DA, SLEFR 130 FH 24538 5 AN — 38 X0 SLE R & il R R BB SLE 5] 2
(R FE R AE A A R4, 49 UOLN o LNJE 5 A8 T A2 5B , 812 e 55 I o LNI A A A R 2 IR T
T B EYEE INERN TTRR 5|2 RSB o Af11H30-50% ISLE R & & HF &, 7 E e 2 %
EFVEST o LNAZBEAT TR0 , 2248 7 I 32 N = RN G2 i

[0011]  EARLL BT IRFRAEVR ST R 22 38 oA 7 A R, K JA FH s 7 = Rz o i [
B A2 B B R VR T 29 2 E A EIE B an-E sE A 25 B0 T A AR G B N AN AT
T O SE 5 v WO R A A 9 5 PRI 388 00« 5475 Bl BHSLE B A (10 J e 1 1 A i A FH 97 8 100
4WNIR YT & SLE B B i WL SRR o By LA 7R 288 296097 250 £k V697 SLEJU HZLN, 1X 4
TRIT AL ST AR e YR T SE D EINE A .

AR E

[0012] A BH (1) 32 ILGALS3BP & —AB—4H My AH OCHEAR , ‘& 1) Dy e 14 BH W7 5 B0 AL BAH g
FK T I ARMTE T o AR AR BRI 7 VAN SZAT AT BRI R PR, BAH R v Ak AN 7= A2 52
T ZA KRR B2 — , BAT MY 5 PP T4 i A% k6 14 i3k (anCDA0RC JE4k) AT 4 i -
FEACHG P ML (S FRTLRAC AR 22 WEE5) Y5 Ak o QA FR U SZI 8 70 BT s » TLRTEsh 7742 438 7 B4
LSRR R4 1, VSN RE A5 15 S P4 A8 7= 1) BAH R A 770 ) AR 3 491

[0013]  IfPR BRI {2 W8 B GHiRE =4 B4 3 G iR aE R S UR /N E ot &
R NSLE . 1M H., SLE) B B Hiid B2 BR HPE R LA & R A SRR A S A & A ik H
WRBUR AP . K 2 BUSLE B35 110 355 59 77 ZE HUDNARNPEE Y 2 [ P - SRS A 11 E 14
PUEBOE E 5 SO B, 4 At A7 145 DA B Ji 40 JEI Tt A2 46 25 A, A o B & oAk 43 3k 41
i

[0014] 5 Ji IR ) A% R - M MO B8 B2 & W AR W0k 2 5 5 R IR 0 20 e 9 AR B =2 4k (i
TLR3.TLR7TLR8FNTLR) iR ] - BAH I A 1) TLRAI T 5| FEC BLH i A A e 2 DA B ek A1 22 Ffn 4
i ERT 25 72 35 0 FE VT 22 /0N BROBE TR 90 R W 22 31 BN TLRPE SLE & J2 1 A BTk o 177 HL, TLR7
(RNASZAA) ()35 11 32 22 AR A, 225 DAL il B A P TLR7 41001 791 il 2 2 A o i A% - 9F HL, TLR7
SR RIB B RGN T TLR TN BT BUTLR T3 PE T 51 51 RS SLEFEEIR 75 5

4
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[0015]  SLEGu 52 440 N 1R A% B i 5 A S 4 B 1 TLR B 1 5 o S 4T A 0 SR 200 P P9 9 TLR7
R G R IR RE 4 T TN — AN R 7, I8 s = S iR sy s gERF
T B SE MR — B R (PR AL R SRS S5 P00 8560 48 o SLE RB 38 o i ] DL 1ok 4 5 PR 7
Wik o TR TENZ: 5B A0 3 38 A1 Ak N T g2 F= 2

[0016] % —FTLR7AILAEBLN ML S 1b Hh (1) B AR F AR & W I s it 77 =03 T % e e 6% 1A
PR A B EE R IR I T v o X R IR T R S e RR BB AESLEVR T R I T A BRI H &
PUPR 7 A2 1R B 1 SR A28 o SR FH G R 23 WA B 11 JSR I kL S P B A4 2B 7 A 5 77 18RI A
HE SR FTR B A SRS  TEANIE R G R A X S 2R (1 s v 1 Hod, FZN P TLRTRL A4
B EACBARA , LA TgGAE P N SR HOR VT 8 SR AR 77 o T IR ik 2 7 — LB 1 ek
HBEAR T gGAE F= I B 1 T o AR B S it 7 s R 1 b AT R S BAR M AR ) S R R B 1 T, 1K
o FEAR % STt 7 =X I LGALS3BP

[0017]  LGALS3BP (Mac2-BP,p90) /&iz KIAF R, J& TiEE R MK, Al & 52k
I8 200 L 53 A T B 1 J5 - LGALS 3BP R 1A 7K 15 e (1) i3k F8 25 U AH 5% o bk 7 L B4 FH 1 g
Y1 B B A /745 » LGALS3BPIE 2 b R I A5 A 7 A= K R 7 1) 3Rk R 33 1 7 A2 i  HT V-1 /6
HIA], HAKSP e, P45 Fs e d i T P B A 1 0T R AN N B R R R ARH T V-1 ) Jk
Yot o AT 56 8835 1 HF VS 4L 2300 B 4 W $2 2N LGALS 3BP L 42 2 15 TA T T 9% AH S 1 41 4
b0 B4, SLE £8 35 Fh W0 52 3] 1fl 28 LGALS 3BPZK ~F- Ft /51 - LGALS3BP H] fi 5 SLEHH (1) 4o I FF
JiE B8N <, R o e e i R R R I A% e PN R 4 B R B B . T ZE R AR R T L
LGALS3BP i K-Vt &1 » H 55w iE BRI AR

[0018] L %1Z P 5LGALS3BPAHE AR HIF NS DR )8 3 BT, G ALt &= AR 2R
PCHE B 55 . LGALS3BP & A 2 /M H ii— 55 H UM BLAF A 45 #4485 (SRCRBTB.POZ) , EAITAT BELA
ks NS5 2 M S MR E A i B AHEAEH.

[0019] A& B st 77 22— FR IR i 777k, LGALS3BPTE % Fh 2% 14 R A 342 TLR7 i 4
P JEACBAN i H TG A 7, LGALS3BP—HH RN A% K] 1 ¥ 35 98 /> 28 TLR 7 IC A 3] 38 5 BCR— i
FAGAE N BAH LY TG AR 7™ o WFSLEH 2 b 6 12 4 M 1Y) 4% i 4 43 A1 #8 7~ , LGALS3BP mRNAAH
LU Al i R8BS 7K T i, 1 5 52 T 02 T T R DR 1) RAA KT A ORI

[0020]  ERARTC & TKs A s B S it 5 3K R IR TAT AT BARAL ] OL AT X T TLR7T— 8 K
FE 7 ME— Tk R BAE F$E7R) , LGALS3BPYEBYN A 1 gGAE 7= A i FH A LGALS 3BP AR Rl 4T 4 i
% FT V677 SLE LN 0] REIE A HoAth B B e i B2 1 1 BRAIE , BT 18 95 9 4] 288 XU 2k % 4
R DRI DT R BT I 98 PR EORELTC 77 KA 48 L i R A Ak 4 A
P H G RPN R R A TR R GORE A% R K P 2F I R T R ARG FOIR IR %6 L H
B G 32 1 ML /ISR k2 BB Ul P 5 B AAE A A 26 B8 8 RN iR R I R AL PR FEAE 2%

[0021]  SRTf, H Sz 4b, 9 7 ARG 70 Hh SR AU A0 B - 25 A BB 55 1 OR3P 1
95 5 TR R ARATF AL BRIZE 1 755 1A 0 Do 5 ) P A e 928 S 82 R e A2 A T BL S b b mT g2
WA I L A9 G, 385 B 2H R 1 0 R 0 RA T AN A 2 A R ) SR £ 52 ok, A
DR A Lt B 5 P I e R ECEE A B, AT T R ) S g S B (RIBTHE ) 388 i R PR AR A M T At
55 o MERAB T, 41 78 H 4 LGALS 3BP R 3 58 A4 K e 12 AN s J I R A T S 3217 o

[0022] Ak B St 5 3 — A iR T E R I A AR S N B B A SRR
[R5 R PR T LGALS3BPIY 7 7% , BLHGIE & Fh 26 A T 45 T BTl 4 G LGALS 3BPHLAAR LA 2 Fir ik
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GBI RAE S L B 14 28 2D — FE RS 20

[0023] szt 75 A2 — T AR B IR 1 AE R I DL S A v IRRE R R 6 B
LGALS3BPI 7% , BARAE & A2 1 T 45 T i X R PULGALS3BPHL A4 LA B BTk o ) 2 /b —
FlCRE IR A5 I 25035, BT ik £ & 25 22 bk DR 50098 F40 Bl = A% B« FLAEULTE 0 S JBKCE R A0 =5 4% 44
(Wegener” s) P ZF il AR Bl A JEUA PEREAL PEIEE 28 TR ER S AL RIETE ' RAISEX
PR IR 2

[0024]  fLik St 75 30z — o, AR WA T XSLE B a7, s s T B E IR IT A AR
[RIPLLGALSSBPHLAA o S it /7 22—, HTLGALSSBPHLIR REWS £ B AR AT R (a) FIHIE %
fRIEfE , (b) Rasg B 4, 51 (o) WH'E

[0025] 55— St 75 3, BTLGALSSBPHUAA [ B e W% £ B Th A R0 - (a) H A 1 AR ) 2E
J&, (b) B e H A IR, B (o) W H I IR

[0026]  Sizjiti /5 3z —H, AR BA IR T X SLEER 8 VR YT , AHR 45 T A 09T A AE I
LGALS3BPHL{4 , 5 245 775 RE 6 75 (53 T A RO AG i BRI Rk B LT BTk i Im R 24 (a) B8
B IR PR ER LR IT B 1 BR E , (b) B 1 R h B2 1 o B A R S () J 1Y
PRICEL, (d) & RIIRE, (o) BAH I JILBRET R BN & S IRERTRFR 2, () BE &
ML H, (g) FF WA, A (h) B R B S PRk,

[0027] St 75 Sz —H, A B FR 45 T EE AL LGALS3BP A A% 778 i TEOR OR P PE AR S
2 R HE SR 25 3 P 8 PR

B 15 BA

[0028] PR 1A R A N BAH ML 1) B , BT iR 4 M 70 25 )5 FH /N 73 7 TLR T3 sh 351 RS 5 7725
Ko N 0 WA 1 0 1) 2% A1 T B 55 T2 0 b3 2, A 3 7 ¢ 50 5 TG 4 W A2 a3 7
(CTG,CellTiter-Glo) »

[0029] P& 1B LG 7 AN [F] 200 it S0 4L 1) 5090 5 s 240 i S0 2L FHFACS 43 25 1 ik i xof R (45 /41 i
MV ZH 1 B8 — N EcHiE ) AN TR TENGK P I RIS T 28 R8s (Bidis 5i2-4) RNAZR I FHRNA-
seq K7 o Bl s bR AL 5 B FPKMER IA1E

[0030]  EI1CE /N 4tifk B A LGALS3BP I SZ /N F TLRTH B 7]CpG (ODN2006) B Hi T gM/
CD40L/CpG (ODN2006) Hl¥# ) 4li4k NBZH AL - )34 J5 5K FA1 pha—LTSA & 1gG

[0031] 1D R APBMC /NG F- TLRTIL BN A HIBL  H T 57N J5 73 BIRNA o 225 (R 0k 43 #r
FARNA-seqidtAT , 73 AT R IE K P H A AL 9 FPKMAE »

[0032]  [&I2A-1 0P 2A-2 Wi 7 3 B9 i ik EE ZH LGALS3BPAEAE T FH/IN 3 T TLR T3 8 771 3l
P BAH M 254 - 167N 38 e 9 XA R S B0 E CD6 93 18 Sk Ml 5 BAH V& 4K o

[0033]  [&|2BJyLL T 5256 (1 B4k « FH H ZHLGALS3BP (recLGALS3BP) H1 A Ifil 3% i3k 47 25 (1 5L N
T A 7E HILGALS 3BPHUAA I i 7 1 o

[0034] X 2C &7~ FIPTLGALS3BPHL /4 Il % HILGALS3BP5E fi7 , 5 CD19B4H it FIDAPT A% 4L {4 bt
o

[0035] &I 3A-1 AN 3A-2 57 7o 125 1) SR AR N BAH A 1) i 48 , Bk 441 B 76 T E Y LGAL S 3BP 4TI
HFF AT IR (Cfe) A2 AE T /N7 F TLRTEBN 5 I3 # BT LGALS3BPHL AR I AN CpGERHT T gM/
CD40L/CpG (47) #E ALK JFEARABYH A . 5% J5 FHAL pha—LISAMI5E TgG 43k

6
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[0036]  [&]3B-1 w7 IR AR N BAH I E 4 , o ik 40 i 75 ] 52 (1) LGALS 3BP 4 1) 771 AN A AE
R/ FTLRTEEN i A - 5K J5 FHAL pha—LISAMI5E TgG 43k

[0037]  K&|3B-2¥w IR AR N BAH M E 4 , o ik 48 i 75 ] 52 (1) LGALS 3BP 4 1) 771 FUGE A AE
FH/Ny T TLRTEBN TG AL - 5K J5 FHCe11Ti ter—Gloll i€ B4R LIS /7.

[0038]  [&I3B-3 &/ AR A BN MO Z0 4 , ik 40 M 75 7] BE X LGALS 3BP I il 71 R X REA7ZAE
/N5 FTLRTEENAE AL RIS 2K , AL pha—LISAJIE TL-653 ¥

[0039]  K&|3C—1 ¥/~ 7E A] fig (I LGALS3BP I il 71 A REAEAE N, i A6 J5 16/, Jd i it =X 4
A 52 B AG MICD69F A MM 5 [ BAH A 15 AL £

[0040]  [&]3C—2 &7~ 7E A] RE M LGALS3BPHI I 1 A RE A7 42 R , i Ak J5 16 /M), 18 1 € B
IICDEIZE 12 M 7 (1) BAH A& A £ 48 , 27 19 2 CD69_F 4R AL ¥ 7 Lt o

[0041] [ 3C-3 &~ 7E F] fig (I LGALS3BPHI il 71 A REAEAE N, i A6 J5 L6/, 1@ I g A
MICDE9ZEIA K W 72 1 BT ML I A0 B4 , 57 1) A2 A AR BAT i _E CDOOAS I ~F- 35 % i & (MFT) &
[0042]  [&]3D-1 A& 3D-2 7R LA T S 56 AT 45 504 - 4 HTLGALS3BPHL A& I A Jo il IR AKX A B
YU, 2K 5 FCe 11Tt 1 ter—G Lo Mlix LE BAH (K13 /7.

[0043]  [EJ4A R LR SIS B S 308  SR4R 14 WS MEPEMRL / 1p/IN 68 (- BA209) 15 0 A g
JIE o K 2H 2R 519 i35 AT NanoS tring 73 A1 , Ml i€ LGALS3BPR 1A , 3 5 C57BL/ 6 4 T 1 /N R 12E AT
PO o B, DGR I A Jor BUPBS A 2 /N B (4 I 8 B A A5 o B A BXSB—Yaa 32 4 i /) Bl 2R
SRR IR /N SRR LR U 1 U 29 B RNA o 7 A LGALS 3BP 3 K] 2 32 7K 7 FHQPCR I & 7 4H
X FHprt bR Ak o

[0044] 4B RLL T 9L PS80 - FHEE B iR & (PLP) A& STL/NR L e ot | &
G 5P I BE 28 (“EAE”) o 57 4514 K, STL-PLP EAE 5255 /N B B N\ AbBE , K48 A
B8 . 2 4LRNA , FiNanoString 2y Hr il E LGALS3BP K ik , I 15 4% 1 JE F y2 £ He ) B /N B ik AT L
5o R AAFIABRT IR SZI6 b, 25 S 06 40 A0 2 25 /05 WU/, , FARBE X 0 R A 36 1047 o /N R 5
e JE s B 1) HE 45 o %p<0. 05, #%p<0. 01 , kp<0. 001 .

[0045]  [K4CE /R “TFNFE N & 425407 X 15 5 R RIS 2 Mz TR AR
(USP18.IRF7.IFIT1.0AS3.BST2) Ik THH 1 . 2R J5 iR #i UL 145 730 /N 5 247 DY 7 59
Y, FERTLGALS3BPZ 2k il Bl , BT IR LGALS3BPZE 1A S AH N T-{ e o) A /INER R 2804 o

[0046]  [&]5A 7R QPCRIN E FILGALS3BPZR 2 , K FHH& X H FH B 7 R -3 4K 1 671N 1
AN oAb 5 BRARN [ 5 1 [P RNA o S5 FF 2R (1) 08 FHHPRT LR A8 SRR R A T AR TEE AL
[0047]  [&I5BE RELTSAIIAS (1) FH s IR 35 4k 1 20 /N B4 A o4k 5 TR AR N E W 41
Ha b3 7 I LGALS3BP.

[0048]  [KI6A ST R4 B [ f B I (HC) FHSLE 823 i i R ARBAN fR 7E A GRk+ 4440 80
PULGALS3BPHUAMA (I 26 4F N FHTLRT S AR B35 K 5 , M2 B 7249 H 1 TgM o *+P<
0.05;3%%P<0. 01 X BT IS tAL 56

[0049]  [KI6BIE /43 B [ fi B %) I (HC) FHSLE 523 1y i R ARBAN fR 7E A GRIk+ 4440 80
PILGALS3BPHUAMA (I 26 4F N FHTLRTH S AR B35 K5 , W E By 72 H 1 1gG o #P<
0.05;3%+P<0. 01 X BT IS tAL 56

[0050] || 7A-1 0K 7TA-2 5 /s B iF HTLGALS 3BPHL A4 b BE 8 08 [ AP Ak (SR S M) Wi
K0 o fd B X B (HC) FNSLE 3 (B4 M FH TLR 73 sh 7 M5 K% , R -4 EiS W Hr128
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FhA S Puirs et TgMAITgG) o v RRF PG MR LU > 300 8 U A AR P 202 o iy 4t AR ol
PBAH M+ HILGALS3BPH AR H (5 5 BH M I o e 2 o

[0051] 7B R 2B (FEA -~ I E 20p) /AR HE 22 a7 O PO T P2 1 B o B M AEAR R —
A HTLRTIE SRR B A HHiik) 8% A () HILCALS3BPHLAA K FE AR o +P<0 . 05X 2 e %t 1t
BN S

[0052]  [&I8A-1.[KI8A-2F1 F 8A-3 1K) £ {7 : HILGALS3BPHT A4 Ab PR FA ARG 2 o i ) o 3 ok
53 B8 i e IS W BAH M 44 7R T7 2R 4y Wi 25, FEAR JEBAH ME Ak (B 128) B4R 444 (562
) (R ERl A7 AE R AR R AR AR Sh A B N Biddk o b 4 i (ASC) K B4R A (PB) 2%
YA (PC) A = A At -5 . 40 B 2 £2CD19 BT AR 1 4% .

[0053]  [&I8BI. N BT R B4k fa S AL, 4R B 1 77 A5 A BOEHILGALS3BPHLR 26 4 T 4K
J& ,Cel1Titer—GloiE 4G /1 (ATPAE =) o*P<0. 05X e %of 7 I A& 56

[0054]  PE|9A-1 AT 9A-2 /R HULGALS 3BPHL 4 b e £t 4 175 S BAN A R 1~ o B 5 o0 5
{t FEAL A4 () PBMCAE A5 B8, T i LGALS3BP#i 44 (aLGALS3BP) . [&] F AU it R (4 1gG)  H yiixet HE Bk
P2 AU (HCQZEAL) 2641 T 85 523K o EI9A- 1+, FH L = 40 A 00 o JS B0 2 |1 VRN 7
AAD, [FJ s 0 52 BAR A A & (CD19) AITRAEAR & (CD3) -

[0055]  [&]9B—1FNPE 9B-2 & Ax A A (1) MBS B £ 13 V—FH P4 0 T 4 B 1) ~F- 359490 2% . S PBMCH B
21 Y R T 200 L P FEGT 3 2« 3K S 20 A G T TG A B R EAT AR AL o

[0056] P 10A-1.FE10A-2F1F 10A-3fA : FLLGALS3BPHi AR SP— 24N [ A B4 At vk 7 AP fa
A2 i Ay s B i R A IR 1 B I AE S B G PTLGALS 3BPHL A4 SP-2 B PBS X I 2% 14+ T HH
TLR7TIE BN RIS K -

[0057]  &10B&.7~nAlpha-LISA & # 4 ff 5% 7% i A ) TgMAN 1gG, LA K CellTiter—Glo
(CTG) M 3E 1 A0 PV /7 o

[0058]  JEHHHIA

[00591 7 B ) Sz it 7 202 JE T-LGALS3BPAE TG = A= v I A FH M2 HoAE VA I SLE S HLLN
1) 3 S o AR R B (1) 3 6 v o 1 S i T 749 31 5 SR I SCHF  LGALS3BP 2 SR 14 1 48 28 3%
54 X 2 () 7 22 b 40 Pt SIS 8 v 2 S R 9 B 3 R R R 2 — o LGALS3BP 55 TFN- 15 5 1 42
IRl %5 UIAH 9% , F BLAE 2 TLR7 RS 19 AN PBMCH 1 . LGALS3BPTE 544 52 i iR A XN B4 it Hh 4
58 1gG 43 i - LGALS3BPAT-7E T-BAH i [ HoAth B A5 PBMCZR I » U4 5l FL W i 1 I LGALS 3BPRH 7
22 VH R TgGr™ Ak . LGALS3BPHU A4 BH W1 A~ 75 ZEBAH A b 19 4 #4:Fc v RTTb. LGALS3BPRH W4 5
PR IS 73 0 JE AR N BAH M (4375 77, {E S5 AR B A% 40 P B S PBMC A A 55248, IF H. , SLEFIEAE
IR AR HR I LGALS3BP i

[0060]  LGALS3BPZ k#5841 2 k)T F1I LA 0 7 81 v B el 7y , I LGALS3BP £ JIk (1) &
MR ZRANAS A, B A e HAE 6B o TR LGALS3BP WY [ 471« Fr BX VB i TR A ik & /0 B A
Z: HRLGALS3BPHE FH 1Y — B> « DI RE Bl 14 o B AR St 77 U 81 % SN El A A4 Or B AE A2 11 5k
SZREARNZE D0 IR sE " Thae 2 K7 807 v 11 2 K7 8 e AT &40 £ ik sk T
7 5 A5, Thee P B 14 LGALS3BP 22 ik 5l H V. 7 41 HL A R SR B AR Y Bl 4 KO0 37 2 ik (4n
LGALS3BP) [1) & /b — T8 43 R AE M Th RS B M (A A= 93 14) » a0 5 SRR , 1% Dh e Bl 14 v]
T SO % 5 L LA, A R B S i 7 S AL FELGALS 3BP 22 ik 5 41 ATV, 2 41 () A8 A T 20 AN AR 1
FIT IR A M T 3K B3R 1k — M B AR 18 1 B 2 FRLGALS3BP 22 ik 7 211 1) 28 /b — 34y . — Wil B £ 17

8
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[0061] WA SCHfrid , LGALS3BP 22 ik Dl e Bl 14 () < PR i P51 7 1 79 S o e IO, 47
PR, RME N, BUSSIE , BY B 2 [N AR TR B » St 5 e — L BTk 3 8
P A& SLE o Mt e STt 7 20z —H, T IR B B S 2P A LN RV T T A K B PR T
AT BARAL] , LGALS3BP 2 Jik Dh i 5lid M ) H AR AR B 7 1451 & TR 19 Te G Rk o

[0062]  —{5l 4+ ALGALS3BPZ ikF¥ %1 (SEQ ID NO:1) 4 N ik :

[0063]  MTPPRLFWVWLLVAGTQGVNDGDMRLADGGATNQGRVEIFYRGQWGTVCDNLWDLTDASVVCRALGFEN
ATQALGRAAFGQGSGPIMLDEVQCTGTEASLADCKSLGWLKSNCRHERDAGVVCTNETRSTHTLDLSRELSEALGQT
FDSQRGCDLSISVNVQGEDALGFCGHTVILTANLEAQALWKEPGSNVTMSVDAECVPMVRDLLRYFYSRRIDITLSS
VKCFHKLASAYGARQLQGYCASLFATLLPQDPSFQMPLDLYAYAVATGDALLEKLCLQFLAWNFEALTQAEAWPSVP
TDLLQLLLPRSDLAVPSELALLKAVDTWSWGERASHEEVEGLVEK IRFPMMLPEELFELQFNLSLYWSHEALFQKKT
LQALEFHTVPFQLLARYKGLNLTEDTYKPRIYTSPTWSAFVTDSSWSARKSQLVYQSRRGPLVKYSSDYFQAPSDYR
YYPYQSFQTPQHPSFLFQDKRVSWSLVYLPTIQSCWNYGFSCSSDELPVLGLTKSGGSDRTTAYENKALMLCEGLFV
ADVTDFEGWKAATPSALDTNSSKSTSSFPCPAGHFNGFRTVIRPEYLTNSSGVD

[0064] & X

[0065] 22 Jik” Fig 68 3k Pt e Bt B 5 2 R 244 PR B R O T R A BT 2 AN SRR R - A S, 2K
W AR R I BRER R L TR 7 91 55 o 22 IR G0 i 0 o Tk e B B 55 2 R 244 %0 B P 1) 22 /D 7 1 B
2 IENR 2 KT TR R 1 N 853 1 18] B o 22 K3 W TR Jld vy R 45 480 » 491 45 A ) g
ANF) 2 KB H A 79 1T B 22 SR BB SR A

[0066]  “H3E” FN N 7 76 A S 45 42 52 51 5 FOR I (ANSLESRLN) Ab P 8% v 97 1) 6 FL 3h
Yo X B HE N B EHMEEH AN ALY, indE N R KL R AL Sh )i 24 Fms 15 28 3))
Yo

[0067]  “45 7" B AMEL R TR BG4, RN 7 TAR S 8B s 3 i 2%, fl/
Bl IR 225 2, B an T B 2540 7 o A5, BRI Bl R TAE 18 5 B B AT it 25 el ) 3
PEHLZGMIAL Tr , IX L A ) B 4R 2

[0068] T A T &” Fa i M BIG ST EW) Jit— IR 45 245 1) AR & o “FAL” & — DB B kST
[T, B R A B LB AR B Y N T I0 T I R BB & TUE E RS,
Firid 1€ B 48 TR Re S it i 7 AR A% T 32 AR T AR

[0069]  “Va97 A 2 E” HIZ5WHE — € EI AW, 45 T B3 RIGIT FRGLANSLEFILN 2 7= A
A ROR IS, 068 52 MBI B 5 1200 R 7 B R 5308 BHUIR 25 AH S I — Fh el 22 PioiE
MR R I B S5 % 4EAR o

STt 451

[0070] DL Sz it (AN FH T30 B , AN 7 2 A g o ASUR SR i ik s o B BRI PR 5

[0071]  SJifafsl1 : LGALS3BP I # TLR7 18 5h 735 A4 F BLH it £ TG 43k

[0072]  OF 7 %5 S MBI T gG A= 7= (1) 43 WA 2R 11, X ik H TG4 WA IR B0 Hh A 23 Wb i (1 211
B A 5 IR AR B A 3R 4T 077 328 o K fe B RE R 3 I BYH IR R 72 T 1400 BB RaX M /- & A
SR 5 FHTLRT /NGy T3S0 - 5K 5 » 38 3 5 Tg Gk 45 7 B o B M 1) T g G 4 WA I 5 1 i . B
0 B SR AR R A TL-2 A TL10Z Ak, iS50 R B, LGALS3BP A TgG Ay b3 94 . 14 , 4 g
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G JIARIHE T (ECel1Ti ter—GloSL IR MIATATP) $& 5 — 1% (Bl 1a) - LGALS3BP#E Ml A7 4 ¢
SRS 96 K53 I HP A LU R 76 R 3 22 S R T B S 3 T JE IR o LGALS3BPTE 4= 252 43
T g s it i, 5 H 5 B E TR LM (- 1) .

[0073]  XJ 3406 4 N\ At e 7 S5 o S 1) BAH A e FH 24k BB ZH LGALS 3BPUF 5 | 1gGAE ™ 1 7k
(1.66%) (Bl1c) - HTLRIWBNFICG (1.96%) B HiIgM.CDAOLMCpGHITEALIR A4 (1. 26%) L
T BT M, W8 B AR AL TgGH iy o /NG -3l 7)o i fde R 35 R I PBMC , FH DA KT 36 % 7%
17 e TR AN B SR LGALS3BPER K (B 1h) o 28 3 IR {8 5 B 3% 25 MR 41 B A A AH 24 . TLR7 4]
P B 2RI 7K P S B 3% o 31X — R NI A MR LGALS 3BP S A [1] A1t 4 Sk 5 B2 a1 3%
7= TP T ARE LGALS3BPHE TA N & LN FE 38 AN [ 9 2 21 S Y v 5 {ge e 26 8 AL 22 57
RIS W E IR 22—, R I W A EPUIAR A = A S5 E H

[0074]  LGALS3BPAH —ANIRF&E A4, X 52 TR TP 2 12— 3000 8 1 TR 4% i
1ZREHE 15 FLGALS3BPRIA , & JR AR N B AZ Al B A A o0 A N B W 4 Y , 28 )5 FH TFN-a . TFN- v
TLRAM SN (LPS) JTLR7 /81 zh 7] (B %2 4d) FITLROBLZNF (CpG) M3 . TFN-a, TFN- v FILPS
75 FLGALS3BP mRNAZRIA (K]5A) F- 42 Mz A 40 wh (B5B) o« A 3B Rl A 1 4R 15 T IL-653 W
X AT T3 R RS2 BELGALS3BPERIA , TFN- v A H A S K Rt A WOk 7 H .
[0075]  RIZLLER A L BEALAL A, LGALS3BP R I& 52 45 A LGALS 3BPJE [Kl 4 AN [R] X 35/ [R -7
W BT A s s, R GK RIEX) » N FAL N, BE3” UTRIY « 3R AN [R] 7 72
[R5 7 (Motif) Jfide % 58 2] 1 AT e G T2 AH SC I % ) 1 Rl 1  LGAL S 3BP 2 [A] g Py A1 A [A] i
JEFE BT IRFVAP-1TAISTAT LA K J Ath 8 2 K] 7 WINF-KB o ¢ T % 3 K 7~ 11 0 3 7
LGALS3BPR IA M I T 2 5 K 7 (IRF) A& AL STAT NF-KBATAP—1 (%) o Ath 6 328 5l IR -1 52
FHEER T

[0076]  SEjiif5|2 : LGALS3BPA T~ BYH i 25 i {H A B 5 BAN AL iiE £k

[0077] A T W FL AN IHLGALS3BP A2 75 521 2= [ BAH M 13 A4 , TLR7 U 2N 77 3 5 16 /Nt 3]
FECD69R XL o 4= HBAH ML 1) CD69 3R 18 AH L JC ) B 40 B # F4 =0 » (EL W8 I AS (7 R B2 1) = 20
LGALS3BPA WL AZ 4K, (B 2A-1 FIE| 2A-2) SR J5 » FHLGALS3BPA S P T4 P P Y LGALS3BPFE
JE AR A BAH A 457 B (B2b) o 45 B4IF SELGALS3BPA T-BL4H 2 1 , H 77 7E T-PBMCH fir A5 3
fh a2 - (B 2c) .

[0078]  Sjitafs)3 : HULGALS3BPIEE it 175 5 BAH i AHH 40 A 3 T 41 1 T g G 7 Wb

[0079]  mhHLLGALS3BPHuA X JE A A BLH MY T 2G4y i i) VE FHHEAT T - I TLR 7375 4k, B4H L f1)
TgG/r WA TEPT-LGALS3BPHUMAATAE N ] JL-F-1590% , BLLGALS3BP F (ab’ ) 2 (74%) f77E N
P, Wi BHAS 2 8 B4R AR - Fe v RIThA 0] (B 3A-1F13A-2) . LGALS3BPH) L ANHC A& 2 — FL.
HE ] DL ) AR R 4 8 55 (59 Y6 FMH) » AEFERE X 1gG oW ¥ # il o 24 B4 M FHCPG (94%) B
H11gM/CD40L/CpG (77 %) JE AL T LA 1) 5 LGALS3BPHL A4 AH 5] {10 41 1) 3k 51 o TgM 43 A R FE [
PR BHL BT 1T 43 4 1) Ui BHLGALS3BP AN 23 5 [ ot Y 5 48 (] 3B-1 . [&]3B-2 M1 &I 3B-3) - M :E ATP
B R 2 M 50 RN 0 ) B v L 55 TG o3 Wb 2 VI AH G , IX $2 7N LGALS 3BP 5 M BAH g A7 4% A1/
BB Ji st I e TL-67) WA KA 2 LGALS3BPRH Wi & % TP TLR7iE Ak S A5 5 A% 5 9 A BE B MR
BYH A Z58  HLLGALS3BPHIARAZAE N HIISBLH A , 487NN J5 MR TL-64: P2 [ A%37 % . iX —IL—6
A P AR AR LGALS3BPAF S I T AN /2 Fe v RIIbA S 1, K N FEFCBH A4 44 F 5T LGALS3BP
F (ab’ ) of 775 T MA5AH [F) 45 5 o FURE 0 R RCR S B SR U8 B AS A& B il A8 e T &5 A 2

10
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A B R 4 R AR AR AN, T E AR N B AN S5, HAFERE I AR . o8 T Rl Bt
LGALS3BPHT A A& 75 18 ik B FBZH A 3% AL B (K BAT AR A7 1% » TLRT B sh )35 4k J5 167N, I 52
CD69 | (E3C-1, E3C-2F11&3C-3) - THAHTLGALS3BPHLAARRS , CD69™ V& A4 41 i & 73~ Lk Al
CDE9FRIL ZK A ML A% o LGALS 3BPFFL Wiy 4111 1] T g G 43 WA A~ 4 st T~ B A4S FH Ay sk g 56 o ik — 20
SIZEGff 5 TG N LGALS 3BPRH BT A2 713 X BAH M A7 1 G 1 FH o K B 44 in A\ TG RSB AR i 43 /)
F {566 % (K3D-1 A& 3D-2) o ixX — 45 SR AEBYH M o fi i 35 o F S PBMC B FR 1% 4 i i3k 47 L
LGALS3BPALFE i3 7R 37 . 5% F139 % 1% 11 N & o 5 A UL 45 R #f A LGALS3BPEB4H fi i) I &
Fase Eb B AL R R A LA TR A

[0080] B 52 5% Wi & SLE A i ) OB SR B R 38 2 — o O 1 i 8 HULGALS3BP AL BE Xt
SLE  B4H a2 75 A L [m) i 5 A4 BAH i BT 0L ARTR) (%) 268, 7E SLE A4 1 B4H A 7 28 52 BAH g
PP EG - HULGALS 3BPHUARATAE T FHTLR 7320 771 533 4 B i ] L T gM AR 7= 55 3 PR AR (B 6A RN
KI6B) o 1gG/r b th g I, {HAN 52 , IR A SLEGUAA [ BT i S TLR 7 8 AE 1 TeG AR £ . X st
SZEGIE B, PULGALS3BPALEE 4 14 A SRAESLE BAAI R 45 LLLREA

[0081] S TLR7—H¥EBAHAL ) _iE M AE 1284 B PR S A RS (R D L3k T 740 0r. 9t
LGALS3BPAb EE 5 /4 TgMbt A4 R Ul ) B AR T S5 £ i (B 7B) , — 35 B A% 430 B AR P S i
T3 2 , IX1IE B HTLGALS3BPAL B T V5 A e e M ik itk (K1 7B) o LA b 254 iF A HTLGALS3BPAL 2
— B M PG Ak B & AISLE SR BAR M (R Hiik A e, SRt

[0082]  SLERGZE FERAS I 8 5 B A FA7 K A7 2 41 ML . 23 BAH MG 7 BE 08 AR e 5= 1k B I e
AR B o 49 4, 2 BEH B I d SDNA—RE S VE BT Ak , (E LA B A 481 anRNP— S PR O AR IS8 5 o
F— 7T, K IR AR LB RS WPk o Wit 1 — Mg G R SR AR B g A 2K
YL B AR AN 2R G, SR PTLGALS 3BP AL 2 75 %ot 2 4 i /0 1 I (B 8A-1. & 8A-2
HIEIBA-3) o SR J5 , ¥ 734 J5 B R 40 M 5% 5% T HULGALS3BPHLAAR L4 K , a8 ik I 7 ATP A 77 ] 42
TEA S 17 o W52 21 5 A0 B 3% 7703 55 R B& , IR SEPTLGAL S 3BP AR H XK 75 3% 4 fil 5 VA 7 AU
F (E8B) -

[0083] T #f € X — & /1 T 2 75 A2 DA S 41 A SR PR B T, {8 R AL IR A5 PBMC S Bt
LGALS3BPHUIR — 55 F24 K , SR Ji i sk 70 X 200 it A W 5 5 i B 10 V7 T 32k AR 41 s 12k (7—
AAD) o PTLGALS3BPAL L 5 T BRI VIR , IX S R 8 T2 B B3t T — 250 (B 9A-1. & 9A-
2 9B-1 FE9B-2) o H y AN FE S TgG I LA AR, e A 2 S SR AU 5 3 R 120 L 3B
1T AT 2071 ) AT, A B St BAH D 1740 52 M) K55 T A ) 2] 53X 5 2 i 1) W 42 &5 SR RIIPBMC
T EAZ 41 B A5 BAT B AR A b P 5 Jk— 2

[o084] DL k&5 AAINLGALS3BPIEBA MY H & f e &b B H A AL i AR R A B T AF
H.

[0085]  F1:H B FEF TR R

11
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[0086]

REFE QR dsRNA La/SSB Ro/SSA(60KDa)
o #Ft & & (Sptan1) dsDNA EfEa $100

o~ & @ EBNA1 LC1 Scl-70
K G el ] LKM1 Sm

AQP4 F4 ¥ %4 EDTA M2 .5 Sm/RNP

BP1 BF | AR SmD

C1q BF P MDAS5 SmD1

NS H5 B Mi-2 SmD2
CENP-A HF D &R R SmD3
CENP-B H¥ H MPO SP100
[0087]

BT E C FgEaR IV HE BT B

P &R HEEHAR S BB AL & & (MBP) SPR54

B | HEEE B ¥5 AR £ 45 & & -FC ssDNA
BRI GBM (disso) MLHKE B TIF1 vy K&
& #£ F 4 DNA A= & TR HE B
BRIV B %% @ (IgG) AR AR TNFa
KRV BLaEa Nup62 163 F s |
KR VI GP2 PCNA TPO

Mk C1q gP210 i A4 B AL R 3 1 TTG

ik C3 wmEE H1 B % B LB U1-snRNP-68
ik C3a wmEE H2A PL-12 U1-snRNP-A
Ak C3b mEa H2B PL-7 U1-snRNP-BB'
AMk C4 mEa H3 PM/Scl-100 U1-snRNP-C
ik C5 mEEa Ha PM/Scl-75 KM EAE
ik C6 hEFE POLB HEE G
Mk C7 LEATE HSPG PR3 B2- #E & |
Atk C8 & &a b B2-MHKE G
Mk C9 LR CERAT & B EEA IgA - A= R
CPR #J&(A) wmEa (&) A% (Ribo)5 & & P1 IgE- A

mip &% C N BT Y& A P2 1gG - AR
s & a R pE-4 Jo-1 MyEHEa PO IgM - Afe &

DGPS

KU (P70/P80)

Ro/SSA (52KDa)

i 1gG. IgA A= 4t IgM

[0088] Szt {54 « /] B, SLEAR 7R FIEAEAR Y FR LGALS3BPER & Tt /5y

[0089] DL SZEGAS 6 AR M 14 B 48 B 38 TR O LGALS3BP 3R Ik Ft i A& 75 7 /)N i SLEAR 7 v £
S MRL/ 1pr/NR B Fas P 5748, i il bk L 4 M 8 T2 S b, e X R BN SLE-FF H & Sy ik
I3 MRL/ 1pr 5 B £ RYCH7/BLO B LY 52 35 7~ FE I s i 1 A A0 R AE Hh LGALS 3BP 3R A I 2 Tt
e (E4A) o BE s VRSB AR5 5 B B PR B PR A 48 0 /0N R 75 5 SLEARL Y ] il AH ]
SE R IR SN IR TE B T T I AR DU B 1 TENZE 42, 5 SLE N B35+ By L TEN-175 5 22 [K]
FHALL . BXSB/ Yaa/Is i B A X% B E [ ESRNAL R AR TLRTH R X, T2 % 1 SLE-#EAEIR o & A
TLR7ZESLEA A2 B FAE F, TLR7IE AL 51 EE T BY TENA WA o KT8 LCALS3BP 2 2 =& TLR7 i 1175 F 11
1M H %R A SIIE S 2 N EH I IENZE A AHC, T2 MWE 7 BXSB/ Yaa /MR 2 Fi28 B NI
LGALS3BPFR 1A . LGALS3BP mRNA 3 Fh =y R LT+ 48 /N AR B AL AR o AN /N BV R A5 50
1%, R 7R LGALS3BPZRIA THEr o N 7 YEHLCALS3BP R iA J2 75 55 TFN— 3 JE Al [A] it , HR 448 1 3k
(uspl8.irf7.ifitl.oas3.bst2) FikiHH “TENEER L1507 A EIF LN h
LGALS3BP3 1A 5 IFNTS 9y 2 B AZ1E [F) BE K] O Bk o IFN-15 5 R L IR [R) RE PR T8 0, 10— 2 A
LGALS3BP 5 TEN S W AH 96 o 38 i ILGALS3BPTE 2 J PEAEALSE (MS) A i35 SEAE/NR 2 7] 22 5+
Fik (Raddatz5%,PLUS ONE 2014) & H fG8H (PLP) A STL/NR 15 FEAEIESE [ 1X— K
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R 75 5 5 14K, LGALS3BP ik 2 35 T (40) &

[0090]  Sjsti )5« ~F- FLikk 25— 34N AN ACBAH My J A A A=

(00911 f J& N\ AR A4 (1) J5 A B A o 7 - FL %k 2R - 33N FFA7 72 N 8232 W, H B9 7E T 1 e
FLEE R -372 52 S5LGALS3BPEBA I A1) 2% th (K Dl fie o« ELAACHiL i3, F {5 75 3 B i 43 B 1)
B4R 5 21 Lk R -3 (Gal-3) #IHIF7 Tids 72304 8, S8 )5 FITLRTIESh ARG R i & B
%, FHA1phal TSA 5E TgG. FHCe 1 1Ti ter—G 1ol & 41 1% 71 (ATPAE 7)o FU1 1] 37 ER X BAH Jfd v
JIRAGUIRAE P2 A VR A 3R AL R -3 B2 S SBA I P 2E 7= (R2) »

[0092] %2 - FLuk 2 — LRI FLIEE R -S4 HI A 75 5 BN AL I8 O AN B A 43 Wb g 2>

[0093]

et 3 %1 1gG & * &N
LacNAc, N-C Bt-D- £ A& U+ Gal-3 > 10 pM > 10 uM
i Gal-3 > 10 uM > 10 uM
(Pienta KJ % . J Natl Cancer Inst.

1995)

B iE-7 =A% 5L42 3 (B n-propal Gal-3 > 10 uM > 10 uM
lactoside)

[0094] St {5116  HTLLGALS3BP it e #1 il i A4 SP—2 A 52 el BEH M i ) Ao g 2 7~

[0095] A HikiEFRLGALS3BPZ: 5 ¥ ik 1M HLLGAL S 3BPH A4 SP— 2410 1] el e 2B A AN I &7 AF il o 7
BRI R e b AT 1 SP-24R 58, AR WG BAR RS Jy At A= 7= i 52 e (B 10A-1. & 10A-
2. & 10A-3F110B-1) . Ifif H., SP—24E 7] ) /& LGAL S 3BP [ C oA iy &5 A4y 2, , 177 4170 1 B L e vifs /7 Al
A A P2 R TR ) 2 o0 2 R a2 P AR 1Y), X AR s 1 8 A [F] S R 38 A AN R T D RE
[0096]  H T 7S FIATAT H B, A SCH 42 51 ) B AR — 58 A SCHER A& R STHR 445 0
NHTHE B, WE et 5% B E R 5 N .

(00971 DL b&5& HARSE 77 O AR BHaEAT 7l , SR, MR 4% S B 1 450 5 5 mT DA gk
AT R AN A [R) 355 45 T S BIAS R B A 2 AR, IR B AE R SR VBl 2 N o
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BRIES

<110> ER7EEFIAG PR A 7 (MERCK PATENT GMBH)
<120> HFILGALS3BPLLYG T ARG M AL BEIRIE I J7 12
<130> P 15/167 WO

<140>
<141>

150> 62/212,163
<151> 2015-08-31

<160> 1

<170> PatentlIn version 3.5

<210> 1

<211> 585
<212> PRT
213> & N (Homo

<400> 1
Met Thr
1

Gln Gly

Asn Gln

Cys Asp
50

Leu Gly

65

Gln Gly

Glu Ala

Cys Arg

Ser Thr
130

Gln Ile

145

Val Gln

Thr Ala

Pro
Val
Gly
35

Asn
Phe
Ser
Ser
His
115
His
Phe

Gly

Asn

Pro
Asn
20

Arg
Leu
Glu
Gly
Leu
100
Glu
Thr
Asp

Glu

Leu

sapiens)

Arg Leu Phe Trp Val Trp Leu

5 10

Asp Gly Asp Met Arg Leu Ala

25
Val Glu Ile Phe Tyr Arg Gly
40
Trp Asp Leu Thr Asp Ala Ser
55

Asn Ala Thr Gln Ala Leu Gly
70 75

Pro Ile Met Leu Asp Glu Val

85 90

Ala Asp Cys Lys Ser Leu Gly

105
Arg Asp Ala Gly Val Val Cys
120
Leu Asp Leu Ser Arg Glu Leu
135

Ser Gln Arg Gly Cys Asp Leu
150 155

Asp Ala Leu Gly Phe Cys Gly

165 170

Glu Ala GIn Ala Leu Trp Lys

14

Leu
Asp
Gln
Val
60

Arg
Gln
Trp
Thr
Ser
140
Ser
His

Glu

Val
Gly
Trp
45

Val
Ala
Cys
Leu
Asn
125
Glu
Tle

Thr

Pro

Ala
Gly
30

Gly
Cys
Ala
Thr
Lys
110
Glu
Ala
Ser

Val

Gly

Gly
15

Ala
Thr
Arg

Phe

Gly
95

Ser

Thr

Leu

Val

Ile

175

Ser

Thr
Thr
Val
Ala
Gly
80

Thr
Asn
Arg
Gly
Asn
160

Leu

Asn
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Val
Leu
Lys
225
Gly
Phe
Ala
Ala
Gln
305
Leu
Glu
Pro
His
Thr
385
Glu
Phe
Gln
Ala
Gln

465
Val

Thr
Arg
210
Cys
Tyr
Gln
Leu
Leu
290
Leu
Leu
Glu
Glu
Glu
370
Val
Asp
Val
Ser
Pro

450
His

Met
195
Tyr
Phe
Cys
Met
Leu
275
Thr
Leu
Lys
Val
Glu
355
Ala
Pro
Thr
Thr
Arg
435
Ser

Pro

Leu

180

Ser
Phe
His
Ala
Pro
260
Glu
Gln
Leu
Ala
Glu
340
Leu
Leu
Phe
Tyr
Asp
420
Arg
Asp

Ser

Pro

Val
Tyr
Lys
Ser
245
Leu
Lys
Ala
Pro
Val
325
Gly
Phe
Phe
Gln
Lys
405
Ser
Gly
Tyr

Phe

Thr
485

Asp
Ser
Leu
230
Leu
Asp
Leu
Glu
Arg
310
Asp
Leu
Glu
Gln
Leu
390
Pro
Ser
Pro
Arg
Leu

470
Ile

Ala
Arg
215
Ala
Phe
Leu
Cys
Ala
295
Ser
Thr
Val
Leu
Lys
375
Leu
Arg
Trp
Leu
Tyr
455

Phe

Gln

Glu
200
Arg
Ser
Ala
Tyr
Leu
280
Trp
Asp
Trp
Glu
Gln
360
Lys
Ala
Tle
Ser
Val
440
Tyr

Gln

Ser

185
Cys

Tle
Ala
Tle
Ala
265
Gln
Pro
Leu
Ser
Lys
345
Phe
Thr
Arg
Tyr
Ala
425
Lys
Pro

Asp

Cys

15

Val
Asp
Tyr
Leu
250
Tyr
Phe
Ser
Ala
Trp
330
Ile
Asn
Leu
Tyr
Thr
410
Arg
Tyr
Tyr

Lys

Trp
490

Pro
Tle
Gly
235
Leu
Ala
Leu
Val
Val
315
Gly
Arg
Leu
Gln
Lys
395
Ser
Lys
Ser
Gln
Arg

475

Asn

Met
Thr
220
Ala
Pro
Val
Ala
Pro
300
Pro
Glu
Phe
Ser
Ala
380
Gly
Pro
Ser
Ser
Ser
460

Val

Tyr

Val
205
Leu
Arg
Gln
Ala
Trp
285
Thr
Ser
Arg
Pro
Leu
365
Leu
Leu
Thr
Gln
Asp
445
Phe

Ser

Gly

190
Arg

Ser
Gln
Asp
Thr
270
Asn
Asp
Glu
Ala
Met
350
Tyr
Glu
Asn
Trp
Leu
430
Tyr
Gln

Trp

Phe

Asp
Ser
Leu
Pro
255
Gly
Phe
Leu
Leu
Ser
335
Met
Trp
Phe
Leu
Ser
415
Val
Phe
Thr

Ser

Ser
495

Leu
Val
Gln
240
Ser
Asp
Glu
Leu
Ala
320
His
Leu
Ser
His
Thr
400
Ala
Tyr
Gln
Pro
Leu

480
Cys
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Ser
Asp
Leu
Pro
545

Cys

Tyr

Ser
Arg
Phe
530
Ser

Pro

Leu

Asp
Thr
515
Val
Ala

Ala

Thr

Glu
500
Tle
Ala
Leu

Gly

Asn
580

Leu

Ala

Asp

Asp

His

565

Ser

Pro
Tyr
Val
Thr
550

Phe

Ser

Val
Glu
Thr
535
Asn

Asn

Gly

Leu
Asn
520
Asp
Ser

Gly

Val

Gly Leu Thr
505
Lys Ala Leu

Phe Glu Gly

Ser Lys Ser
555
Phe Arg Thr
570
Asp
585

16

Lys
Met
Trp
540

Thr

Val

Ser
Leu
525
Lys

Ser

Ile

Gly
510
Cys
Ala

Ser

Arg

Gly

Glu

Ala

Phe

Pro
57h

Ser

Gly

Ile

Pro

560
Phe



CN 107921112 A

" PR BB

1/30 7

% SR AR

CTG

400 — —
/|
4
300 E
7
4
4
7
4
4
200 | |— /1
7 4
/ 4
4 L/
7 4
4 4
4 4

100 £ |V-| |
IL-10 IL-2

LGALS3BP

1A

17



2/30 T

B B M &

i\

CN 107921112 A

@  gNO  gWIN  e==  9I¥L WL 800  LES  Fh 000
Zm [I— I— [— [— [I— I— [— [I— — [— [I—
3.\00\0\0\0 ¢’ ¢ ” O
> o J
v ﬂ%\ o o
o . ® | / -0y
° | o '
: ’ ¢ /
® 4 : -08
it
| _ B!
4 _ L 091
._
| - 002
k._ - Ove

INMd4
dges1vol
iy

Kl 1B

18



3/30 T

B M

HA

i\

CN 107921112 A

ddesIvo
+ AL

dgeS1vO1

+
|

A

dgeSIvO1

+
|

KX}

-

=

INB| -1

/

W 64TL

IELzhg 2911

—0¢

-0V

- 09

—-08

—-001}

—-0ct

(Jw/Bn)

K1C

19



CN 107921112 A

i

1z I

LGALS3BP
FPKM

4/30 T
40 —
]
Gk =
O
O
20 —
18— {Est
\—/
=
0 | |
; TLR7
To R ——

1D

20



\

1z I

i

o
7
_

\\

(

0z

L 09

||ow

-abi+61ao-vad

o001

oy -



6/30 T

1z I

i\

CN 107921112 A

& d9ESTIVOT

8 g v [ 0
_ _ ! _ ! 0

0---0---0---0---0---0---0+--O
-G

Wiy --O--

Wi /0L —— |,
L e
~ g

(B} X BYGHAEESTYD 1L /ML i A2 JAEY)
2026909

B 2A-2

22



CN 107921112 A W OB BB 7/30 T

E2APGALS3BP A3

K28

E-=y LGALS3BP BZMAE (CD19) DAPI

£2C

23



8/30 T

£3

1z I

i\

CN 107921112 A

ﬁﬁ

s
_

avd

d9eSTvOT d9ESTVOT
YNV {21

¢

o
MHW
-

L[

— 001

KN K) %
L 002

— 00€

E3A-1

24



N 107921112 A w BB P M

0 -§)-60-

9/30 17T

-1 gM

g o
— o
O
S
X
| | | | | |
o (@) o o (@) o o
Al o (e 0] © < Al
e
K
X
X

E3A-2

25



10/30 71

B M

i

i\

CN 107921112 A

e-dg [l

— &%

— g

gvd dgesvo -

c-9¢ B

— EE
— EE] 04 498STv971-14

gv4 dgesvo -
dgesvo1-14

l-g¢ B

— 018l 94 dgeSIvoT1-14
gv4 dgesvo -1
dgesvoT-1

deSTYO -1
_\ LA _. A _\ _| LA
0 0 0
° g &
-e gz T .-,
O [0)
| 0s
O W) % | 06 W) % 05 WKikK) %
g |L)°
LG/
& @mu g/ 0 — G/
% GEDL 001 T
O Merd ! @ 00! @ L 001
(XTE) 9l (¥SEE) 0L 5 (XSEE) NO|

26



11/30 71

1z I

i

CN 107921112 A

e0l Z20}

6900 -
0

U\ b
Wik 2oL [ EEMWM@
% o

E3C-1

— 2%
— s

ﬁ

dgesTvo1-L

ALY
F [ 2

0

.

O

- 02

-0

- 09

- 08

~001

(BHHz9+6109-7D %)
6900

3C-2

27



12/30 71

B B M &

'I\

CN 107921112 A

— #E
g
dgeSTvo1-44
A
el 3
0
- GLlE
- 00¥
(0]
. o el c ol
QI
L 009
(HHZ9 +6100-70D %)
N +6900

K]3C-3

dgeS1vo1-14
A
0

10

— S¢

— 05

(@)

&P 001}
(¥TE) L5

KK} %6

T
[am)
™
&

28



13/30 71

B M

HA

'I\

CN 107921112 A

— Bz %Y s
@ Hzq

JNEd

XL

0

— G¢

— 08

— S

— 001}

(dgesTvo1 -14)
X1¥ %

E3D-2

29



CN 107921112 A W OB BB 14/30 71

pOp:c

T

[ s AANNNNNNNNNG

l_

NN\

|_

NN\

'8°8%4
KD

SP

BXSB/Yaa

BL

aan NN

l_

?gig[ OO,

v
SP

BL

RN
h

SP

KD

z M N\
I_

|
10 )
N

85—
o —

LGALS3BP
Tk
(Ee z 3t B R AR B

25

4A

30



CN 107921112 A W OB BB 15/30 71

6 )
g
| |
@)
4 — OCpo
LGALS3BP OOO
Rk e
(b 3 BB E9 AR ) o
2 s—
'®) @)
0 | | |
=H E VoS B4R
MOG % JZ fe HI KB

K48

31



CN 107921112 A

i

1z I

16/30 71

LGALS3BP

xi&

(bt Z 3 BR A AERHE)

25|
S

32

IFN {55 7KF



17/30 7T

1z I

i

CN 107921112 A

o 7N 7N \ NA N
SN N TR [N
N WA NN LINAY NN L
w [
| . /& HW \ It \
/
* N || N7 \ \
EEH Wﬁ M ﬁ -
1 T M \ a;mm*MMEﬁe
T o

VNgW

33

K57



CN 107921112 A

" PR BB

18/30 71

i

]
KR

7,

R

7K

/)

oot o o o o”
ERNNSENERNNRESSSSEN
go 2

IFNy

H

TLR7/8

L™

\
\/

l

Cot” s " o i s

TLR4

TLR9

\
§

o ™ b i b i b i
SERENEEERERENN

7

IFNg,

\
\
§

50

10—
0

|
o
«

40 —
30 —

LGALS3BP
(ng/ml)

K58



N 107921112 A w BB P M

19/30 7T

RIgM
2500 — ;
2000 O
TR
. @
1000 T o v . .
| @
e
500 — | _v_
00|
0 |
{HCHIE
HCRIZ+ fA
X SLE®I%
SLERI B+ A
K6A

35



CN 107921112 A i B B M 20/30 17T
RIgG

1200

@)
1000 —
800 —
600 —

@)
400 — :

O @ ¢ :
s00— | O @) o

{HCHRI % ‘
HCRI A+ &
X SLEHI%
SLERZE -+ A

K68

36



21/30 7

1z I

i\

CN 107921112 A

WU+ %3S
EAEERN
S L+ 16 0H
Y ikoHX)
_ _ 0
|
|
|
| — 02
|
_ @)
@ O __ Op
L P _
_ 09
® o O B
_ H Uy HE
|’| | \/
| — 08 I HLE
o' 0O
! O
L O oot
X |
L _
! R — 0c}

HEZEYUHER WO

E7A-1

37



22/30 T

B M

i

i\

CN 107921112 A

WU TS
¥ %31s
U+ FEEOH
Y4 (iKOHX)
_ | 0
|
_
|
| 01
|
: O _
o _©® 0O — i

® |
] S—

L g
_OO O Lo wuys
|

v
| Co °
|
| O |
® .
| xS
|
| L 0g

HHEZEYUEE ob|

B 7A-2

38



CN 107921112 A i BB M 23/30 7T
HC
— HLk

& o8 o

o

70z

v oA

.

K78

39



24/30 B1

B M

i

'I\

CN 107921112 A

e-v8 [
LA
cOl 0L g0l 0
T o oo s s s e s
%1'8¢

2-v8 [

gOb 401

0¢d0 =
cOl 0

WTIET NI |

8€1dO

cOl

1-v8 [l

VO_,

aoj
mo_, 0

+61d0-€d0

40



CN 107921112 A W OB BB 25/30 T

S B SE

20000 - -

1500 -

E
(CTGHH %)

10000

5000

0 T T
s aL GALS3BP

8B

41



26/30 Ti

B M

i

'I\

CN 107921112 A

2-v6 1-V6 [§l
- A B
0L 30L 0L 0 . GOk yOL g0k O
~

%8'1¢

%280 F GO+

daesIvoT-14

A

%C 6}
L[ HE S

42



27/30 T

&

B M

HA

'I\

CN 107921112 A

— Y232 OOH INNSe

ddes1voie
D3| ¥
(H
¥
0
— 1 —0¢
1
— O
X o
_ug +\ B EHE %
.ﬁ 08
H. BRR — 00}
BRpy
} — 031
o 7 = W

E9B-1

ddesIvoie

D3|

%

ddesivoie

-

ns| B
00

(;£ao)
HH7 1

By

(46+A2)
oHHzZ4

—¢'0

— 0

— 810

— 80

— O’

—c't

PIE L
XL pXEY

(h &
UGB

%|9B-2

43



28/30 T

&

B M

HA

'I\

CN 107921112 A

Bi f¥sad

1

R
e
Lo

— 00000t

— 00000¢

— 00000¢

— 00000t

SdJ3 919

E10A-1

B X Sad
eyl
ﬁ - g

] .
| 00002
0000y

VSIYHdTY

00009 90l
| 00008
L 00000}

3]¢

10A-2

44



29/30 T

1z I

'I\

CN 107921112 A

Bk X Sd
YAk
ﬁ i
0
— 0000}
SdO
VSITVHJ VY
H NG
— 00002
— 0000¢

E10A-3

45



30/30 T

B

B M

i

i\

CN 107921112 A

4

__—____

X80 (Jw/3n) FNIUE
! 0 -

1 1 __—_____ 1 ________ 1 ________ 1

910/LE —l—
b —§F—
N6 —O—

00001}

00000}

000000}

(SdO) ¥ 41

K108

46



	2.pdf
	扉页
	权利要求书
	说明书
	序列表
	附图


