deficit, memory loss, seizures, retinal dystrophy, amyotrophic lateral sclerosis, traumatic brain
injury, a spinal cord injury, stroke, Parkinson’s disease, acute disseminated encephalomyelitis,
retinal degeneration, age related macular degeneration, glaucoma, multiple sclerosis.
[0032] In some examples, use of an anti-SIRPB1 antibody provided herein for the preparation of a
medicament for treating a neurodegenerative disease or disorder is provided. In some examples,
the neurodegenerative disease or disorder is selected from dementia, frontotemporal dementia,
progressive supranuclear palsy, Alzheimer’s disease, vascular dementia, Nasu-Hakola
disease, cognitive deficit, memory loss, seizures, retinal dystrophy, amyotrophic lateral
sclerosis, traumatic brain injury, a spinal cord injury, stroke, Parkinson’s disease, acute
disseminated encephalomyelitis, retinal degeneration, age related macular degeneration,
glaucoma, multiple sclerosis. In some examples, an anti-SIRPB1 antibody provided herein for use
in treating a neurodegenerative disease or disorder is provided. In some examples, the
neurodegenerative disease or disorder is selected from dementia, frontotemporal dementia,
progressive supranuclear palsy, Alzheimer’s disease, vascular dementia, Nasu-Hakola
disease, cognitive deficit, memory loss, seizures, retinal dystrophy, amyotrophic lateral
sclerosis, traumatic brain injury, a spinal cord injury, stroke, Parkinson’s disease, acute
disseminated encephalomyelitis, retinal degeneration, age related macular degeneration,
glaucoma, multiple sclerosis.
[0033] It is to be understood that one, some, or all of the properties of the various examples
described herein may be combined to form other examples of the present disclosure. These and other
aspects of the disclosure will become apparent to one of skill in the art. These and other examples of
the disclosure are further described by the detailed description that follows.

BRIEF DESCRIPTION OF THE DRAWINGS
[0034] FIG. 1A shows an alignment of the amino acid sequences of SIRPB1 isoform 1 (SEQ ID
NO: 1; Uniprot Accession No. 000241) and SIRPB1 isoform 3 (SEQ ID NO: 384; Uniprot
Accession No. QSTFQ8). FIG. 1B shows an alignment of the amino acid sequences of SIRPB1
isoform 1 (SEQ ID NO: 1) with SIRPa (SEQ ID NO: 385; Uniprot Accession No. P78324), which
shows high homology within the extracellular domains.
[0035] FIG. 2 shows an alignment of the amino acid sequences of human SIRPB1 isoform 1 (SEQ
ID NO: 1) and mouse SIRPB1 (SEQ ID NO: 386; Uniprot Accession No. Q8BFX8).
[0036] FIG. 3A-3B shows induction of human SIRPB1-dependent luciferase expression in a cell-
based reporter assay. Cells were stimulated with plate-bound anti-SIRPB1 antibodies (3A) or anti-
SIRPa (SA-9C2) (3B) or human IgG1 isotype control. Results are expressed as fold over
background. The background level is set to 1 on y-axis.
[0037] FIG. 4A shows the expression pattern of two DAP12-associated receptors, SIRPB1 and

TREMI1, on human monocytes. Shaded histograms represent background fluorescence from isotype
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CLAIMS

What is claimed is:

1.

An isolated antibody that binds to human SIRPB1, wherein the antibody binds to human

SIRPp1 isoform 1, but does not bind to human SIRPB1 isoform 3, and optionally wherein the

antibody has at least one, at least two, at least three, or at least four properties selected from:

a)
b)
c)
d)

e)
f)

g)
h)

)

i)

k)
)

binds to human SIRPB1 isoform 1, but does not bind to human SIRPa;

binds to human SIRPB1 isoform 1, but does not bind to human SIRPy;

binds to human SIRPB1 isoform 1, but does not bind to mouse SIRPS1;

binds to human SIRPB1 isoform 1, but does not bind to cynomolgus monkey SIRPf1
isoform 1;

agonizes SIRPB1 activity on CD14-positive monocytes in vitro and/or in vivo;
induces or increases respiratory burst in immune cells, such as neutrophils and/or
monocytes in vitro and/or in vivo;

induces or increases IL-8 expression in monocytes in vitro and/or in vivo;

induces or increases TNFa expression in macrophages and/or dendritic cells in vitro
and/or in vivo;

induces neutrophil-mediated phagocytosis, for example, of tumor cells in vitro and/or in
vivo;

increases neutrophil-mediated tumor cell clearance in vivo;

increases TREM?2 expression on macrophages in vitro and/or in vivo;

increases viability of macrophages in vitro and/or in vivo, alone and/or in combination

with an agonist anti-TREM?2 antibody; and

m) increases viability of dendritic cells in vitro and/or in vivo.

2.

SIRPy.

3.

The isolated antibody of claim 1, wherein the antibody does not bind to human SIRPa or

The isolated antibody of claim 1 or claim 2, wherein the antibody has at least one, at

least two, or at least three properties selected from:

a)
b)

c)
d)

agonizes SIRPB1 activity on CD14-positive monocytes in vitro and/or in vivo;
induces or increases respiratory burst in immune cells, such as neutrophils and/or
monocytes in vitro and/or in vivo;

induces or increases IL-8 expression in monocytes in vitro and/or in vivo;

induces or increases TNFa expression in macrophages and/or dendritic cells in vitro

and/or in vivo;
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e) induces neutrophil-mediated phagocytosis, for example, of tumor cells in vitro and/or in
Vivo;

f) increases neutrophil-mediated tumor cell clearance in vivo;

g) increases TREM2 expression on macrophages in vitro and/or in vivo;

h) increases viability of macrophages in vitro and/or in vivo, alone and/or in combination

with an agonist anti-TREM2 antibody; and

i) increases viability of dendritic cells in vitro and/or in vivo.
4. An isolated antibody that binds to human SIRPB1, wherein the antibody comprises a
heavy chain variable region and a light chain variable region, wherein the heavy chain variable
region comprises (a) HVR-H1 comprising an amino acid sequence of SEQ ID NO 80; (b) HVR-
H2 comprising an amino acid sequence of SEQ ID NO: 101; (c) HVR-H3 comprising an amino
acid sequence of SEQ ID NO: 125; (d) HVR-L1 comprising an amino acid sequence of SEQ ID
NO: 383; (e) HVR-L2 comprising an amino acid sequence of SEQ ID NO: 16; and (f) HVR-L3
comprising an amino acid sequence of SEQ ID NO: 31.
5. The antibody of claim 4, wherein the heavy chain variable region comprises one, two,
three or four framework regions selected from VH FR1, VH FR2, VH FR3, and VH FR4 of
SEQ ID NOs: 210, 210, 215, and 222, and/or wherein the light chain variable region comprises
one, two, three or four framework regions selected from VL FR1, VL FR2, VLL FR3, and VL
FR4 of SEQ ID NOs: 174, 186, 192, and 200.
6. The antibody of any one of claims 1-5, wherein the antibody comprises a heavy chain
variable region comprising an amino acid sequence at least 90%, at least 95%, at least 97%, or at
least 99% identical to a sequence of SEQ ID NO: 268; and/or wherein the antibody comprises a
light chain variable region comprising an amino acid sequence at least 90%, at least 95%, at
least 97%, or at least 99% identical to a sequence of SEQ ID NO: 267.
7. The antibody of any one of claims 1-6, wherein the antibody comprises a heavy chain
variable region of SEQ ID NO: 268; and/or wherein the antibody comprises a light chain
variable region of SEQ ID NO: 267.
8. The antibody of any one of claims 1-6, wherein the antibody is a monoclonal antibody,
and/or wherein the antibody is of the IgG class, the IgM class, or the IgA class.
9. The antibody of claim 8, wherein the antibody is of the IgG class and has an IgG1, 1gG2,
or [gG4 isotype.
10. The antibody of claim 9, wherein the antibody has an IgG1 isotype, optionally

comprising a E430G substitution and a P331S substitution according to EU numbering.
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11. The antibody of any one of claims 1-10, wherein the antibody is an antibody fragment,

optionally comprising a Fab, Fab’, Fab’-SH, F(ab’)2, Fv or scFv fragment.

12. The antibody of any one of claims 1-11, wherein the antibody has an affinity (Kp) for
human SIRPB1 isoform 1 of 0.1 nM to 50 nM, or 0.5 nM to 10 nM, or 0.5 nM to 5 nM,

optionally wherein affinity is measured using a ForteBio Octet® system.

13. The antibody of any one of claims 1-12, wherein the antibody recognizes a first and a

second antigen, wherein the first antigen is SIRPB1 and the second antigen is:

(a)
(b)

(c)

(d)

(e)

an antigen facilitating transport across the blood-brain-barrier;

an antigen facilitating transport across the blood-brain-barrier selected from the
group consisting of transferrin receptor (TR), insulin receptor (HIR), insulin-like
growth factor receptor (IGFR), low-density lipoprotein receptor related proteins 1
and 2 (LPR-1 and 2), and diphtheria toxin receptor;

a disease-causing agent selected from the group consisting of disease-causing
peptides or proteins or disease-causing nucleic acids, wherein the disease-causing
nucleic acids are antisense GGCCCC (G2C4) repeat-expansion RNA, the
disease-causing proteins are selected from the group consisting of amyloid beta,
oligomeric amyloid beta, amyloid beta plaques, amyloid precursor protein or
fragments thereof, Tau, IAPP, alpha-synuclein, TDP-43, FUS protein, C9orf72
(chromosome 9 open reading frame 72), c9RAN protein, prion protein, PrPSc,
huntingtin, calcitonin, superoxide dismutase, ataxin, ataxin 1, ataxin 2, ataxin 3,
ataxin 7, ataxin 8, ataxin 10, Lewy body, atrial natriuretic factor, islet amyloid
polypeptide, insulin, apolipoprotein Al, serum amyloid A, medin, prolactin,
transthyretin, lysozyme, beta 2 microglobulin, gelsolin, keratoepithelin, cystatin,
immunoglobulin light chain AL, S-IBM protein, Repeat-associated non-ATG
(RAN) translation products, DiPeptide repeat (DPR) peptides, glycine-alanine
(GA) repeat peptides, glycine-proline (GP) repeat peptides, glycine-arginine
(GR) repeat peptides, proline-alanine (PA) repeat peptides, ubiquitin, and
proline-arginine (PR) repeat peptides;

ligands and/or proteins expressed on immune cells, wherein the ligands and/or
proteins selected from the group consisting of CD40, 0X40, ICOS, CD28,
CD137/4-1BB, CD27, GITR, PD-L1, CTLA-4, PD-L2, PD-1, B7-H3, B7-H4,
HVEM, BTLA, KIR, GAL9, TIM3, A2AR, LAG-3, and phosphatidylserine; and
a protein, lipid, polysaccharide, or glycolipid expressed on one or more tumor

cells.
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14. An isolated nucleic acid comprising a nucleic acid sequence encoding the antibody of
any one of the preceding claims.

15. A vector comprising the nucleic acid of claim 14.

16. An isolated host cell comprising the vector of claim 15, wherein the host cell expresses
the antibody of any one of claims 1-13.

17. A method of producing an antibody that binds to human SIRPB1, comprising culturing
the cell of claim 16 so that the antibody is produced, optionally further comprising recovering
the antibody produced by the cell.

18. A pharmaceutical composition comprising the antibody of any one of claims 1-13 and a
pharmaceutically acceptable carrier.

19. Use of an antibody of any one of claims 1-13 in the preparation of a medicament for
treating cancer in an individual, optionally wherein the cancer is selected from selected from
sarcoma, bladder cancer, brain cancer, breast cancer, colon cancer, rectal cancer, endometrial
cancer, kidney cancer, renal pelvis cancer, leukemia, lung cancer, small cell lung cancer,
melanoma, lymphoma, pancreatic cancer, prostate cancer, ovarian cancer, and fibrosarcoma,
glioblastoma multiforme; renal clear cell carcinoma; adrenocortical carcinoma; bladder
urothelial carcinoma, diffuse large B-cell lymphoma, lung adenocarcinoma; pancreatic
adenocarcinoma, renal cell cancer, Hodgkin’s lymphoma, non-Hodgkin’s lymphoma, indolent B
cell lymphoma, aggressive B cell lymphoma, T cell lymphoma, acute lymphoblastic leukemia
(ALL), acute myeloid leukemia (AML), chronic lymphocytic leukemia (CLL), chronic myeloid
leukemia (CML), multiple myeloma, myelodysplastic syndromes, myeloproliferative neoplasms,
breast invasive carcinoma, cervical squamous cell carcinoma, endocervical adenocarcinoma,
cholangiocarcinoma, colon adenocarcinoma, diffuse large B-cell lymphoma, esophageal
carcinoma, head and neck squamous cell carcinoma, kidney chromophobe, renal papillary cell
carcinoma, lower grade glioma, hepatocellular carcinoma, lung squamous cell carcinoma,
mesothelioma, ovarian serous cystadenocarcinoma, pancreatic adenocarcinoma,
pheochromocytoma and paraganglioma, prostate adenocarcinoma, rectal adenocarcinoma,
cutaneous melanoma, stomach adenocarcinoma, testicular germ cell tumors, thyroid carcinoma,
thymoma, uterine corpus endometrial carcinoma, uterine carcinosarcoma, and uveal melanoma.
20. The use of claim 19, wherein the individual is to be administered (a) a therapeutic agent
that inhibits or agonizes PD1, PDL1, CD40, 0X40, ICOS, CD28, CD137/4-1BB, CD27, GITR,
CTLAA4, PD-L2, B7-H3, B7-H4, HVEM, LIGHT, BTLA, CD30, TIGIT, VISTA, KIR, GAL9,
TIM1, TIM3, TIM4, A2AR, LAG3, DR-5, CD2, CD5, CD39, or CD73; (b) at least one antibody

that specifically binds to an inhibitory checkpoint molecule, and/or (c) one or more standard or
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investigational anti-cancer therapies optionally wherein the at least one antibody that specifically
binds to an inhibitory checkpoint molecule is selected from an anti-PD-L1 antibody, an anti-
CTLA4 antibody, an anti-PD-L2 antibody, an anti-PD-1 antibody, an anti-B7-H3 antibody, an
anti-B7-H4 antibody, and anti-HVEM antibody, an anti- B- and T-lymphocyte attenuator
(BTLA) antibody, an anti-Killer inhibitory receptor (KIR) antibody, an anti-GAL9 antibody, an
anti-TIM-1 antibody, an anti-TIM3 antibody, an anti-TIM-4 antibody, an anti-A2AR antibody,
an anti-CD39 antibody, an anti-CD73 antibody, an anti-LAG-3 antibody, an anti-
phosphatidylserine antibody, an anti-CD27 antibody, an anti-CD30 antibody, an anti-TNF[]
antibody, an anti-CD33 antibody, an anti-Siglec-5 antibody, an anti-Siglec-7 antibody, an anti-
Siglec-9 antibody, an anti-Siglec-11 antibody, an antagonistic anti-TREM1 antibody, an
antagonistic anti-TREM?2 antibody, an anti-TIGIT antibody, an anti-VISTA antibody, an anti-
CD2 antibody, an anti-CDS5 antibody, and any combination thereof; and wherein the one or more
standard or investigational anti-cancer therapies are selected from radiotherapy, cytotoxic
chemotherapy, targeted therapy, imatinib therapy, trastuzumab therapy, etanercept therapy,
adoptive cell transfer (ACT) therapy, chimeric antigen receptor T cell transfer (CAR-T) therapy,
vaccine therapy, and cytokine therapy.

21. The use of claim 19 or claim 20, wherein the individual is to be administered at least one
antibody that specifically binds to an inhibitory cytokine optionally selected from an anti-CCL2
antibody, an anti-CSF-1 antibody, an anti-IL-2 antibody, and any combination thereof.

22. The use of any one of claims 19-21, wherein the individual is to be administered at least
one agonistic antibody that specifically binds to a stimulatory checkpoint protein optionally
selected from an agonist anti-CD40 antibody, an agonist anti-OX40 antibody, an agonist anti-
ICOS antibody, an agonist anti-CD28 antibody, an agonistic anti-TREM1 antibody, an agonistic
anti-TREM2 antibody, an agonist anti-CD137/4-1BB antibody, an agonist anti-CD27 antibody,
an agonist anti-glucocorticoid-induced TNFR-related protein GITR antibody, an agonist anti-
CD30 antibody, an agonist anti-BTLA antibody, an agonist anti-HVEM antibody, an agonist
anti-CD2 antibody, an agonist anti-CD5 antibody, and any combination thereof.

23. The use of any one of claims 19-22, wherein the individual is to be further administered
at least one stimulatory cytokine optionally selected from IFN-04, IFN-f3, IL-13, TNF-a, IL-6,
IL-8, CRP, IL-20 family members, LIF, IFN-y, OSM, CNTF, GM-CSF, IL-11, IL-12, IL-15, IL-
17, IL-18, IL-23, CXCL10, IL-33, MCP-1, MIP-1-beta, and any combination thereof.
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