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ANTI-SCLEROSTIN CONSTRUCTS AND USES THEREQOF

CROSS-REFERENCE TO RELATED APPLICATION

{66061] This application claims priority to International Application No. PCT/CN2020/118387,
filed on September 28, 2020, the content of which is incorporated by reference in ifs entivety for

all purposes.

TECHNICAL FIELD

[6802] The present disclosure relates to anti-Sclerostin constructs (such as anti-Sclerostin

antibodies) and the uses thereof.

SUBMISSION OF SEQUENCE LISTING ON ASCH TEXTY FILE

{68031 The content of the following submission on ASCII text file is incorporated herein by
reference in its entirety: a computer readable form (CRF) of the Sequence Listing (file name:

210912000241 SEQLIST. TXT, date recorded: September 20, 2021, size: 386,061 bytes).

BACKGROUND OF THE APPLICATION

[8004] The function of the SOST gene product, Sclerostin, as an inhibitor of bone formation in
humans was discovered by genetic mapping studies that pinpointed loss-of-function mutations in
the SOST gene as causative in the high bone mass (HBM) disorder sclerosteosis (Balemans ef ol
2001 Hum. Mol Gener. 10, S37-543; Brunkow et af., 2001 Am. J. Hum. Genet. 68, 577-589). In
mice, deletion of the SOST gene causes an increase in bone mass and strength due to increased
bone formation, while overexpression of a human Sclerostin transgene result in [ow bone mass
and decreased bone strength (Ke ef af., 2012 Endocr. Rev. 33, 747-783.).

j0805] The disclosures of all publications, patents, patent applications and published patent

applications referred to herein are hereby incorporated herein by reference in their entirety.

BRIEF SUMMARY OF THE APPLICATION
[6866] The following summary 1s illustrative only and is not intended to be limiting in any way.
That is, the following summary is provided to introduce highlights, benefits and advantages of

the novel molecules and the uses thereof. Thus, the following summary is not intended to
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identify essential features of the claimed subject matter, nor is it intended for use in determining
the scope of the claimed subject matter.

18807} The present application in one aspect provides anti-Sclerostin constructs comprising an
antibody moiety that specifically recognizes Sclerostin {such as human Sclerostin} comprising a
heavy chain variable region (Vy) and a light chain variable region {V1), such as any of the anti-
Sclerostin constructs described herein. In some embodiments, the antibody moiety is an antibody
or antigen-binding fragment thereof selected from the group consisting of a full-length antibody,
a bispecific antibody, a single-chain Fv (scFv) fragment, a Fab fragment, a Fab’ fragment, a
F(ab™),, an Fv fragment, a disulfide stabilized Fv fragment (dsFv), a dsscFv, a (dsFv),, a Fv-F¢
fusion, a scFv-Fc fusion, a scFv-Fv fusion, a diabody, a tribody, and a tetrabody. In some
embodiments, the construct is a full-length antibody comprising an Fc fragment. In some
embodiruents, the antibody moiety is a scFv fragment.

[8008] The present application in another aspect provides anti-Sclerostin constructs comprising
an antibody moiety that specifically recognizes Sclerostin (such as human Sclerostin), and a
second motety. In some embodiments, the second motety comprises a half-life extending moiety
(such as an Fe fragment). In some embodiments, the second moiety comprises an agent selected
from the group consisting of a parathyroid hormone {(PTH), a selective estrogen receptor
modulator (SERM), a bisphosphonate, prostaglandin B (PGE) receptor agonists, Vascular
endothelial growth factor (VEGF), transforming growth factor-§ (TGFB), growth factor
(myostatin) and caleitonin,

[0809] In some embodiments, the second moiety comprises a second antibody moiety that
specifically recognizes an antigen. In some embodiments, there is provided anti-Sclerostin
constructs comprising a first antibody moiety that specifically recognizes Scierostin {including
but not limited to anti-Sclerostin antibody moieties described herein), and a second antibody
moiety that specifically recognizes Dickkopft1 (DKKI1) or receptor activator of nuclear factor
kappa beta ligand (RANKL). Antibody moieties that recognize DKK1 or RANKL can be any
anti-DKK 1 antibody moiety or anti-RANKL antibody moiety (including but not limited to those
described herein). In some embodiments, the second antibody moiety is a full-length antibody, a
Fab, a Fab’, a (Fab’}),, an Fv, a single chain Fv {(scFv) fragment, a scFv-scFv, a minibody, a
diabody, or an sdAb. In some embodiments, the second antibody moiety is a full-length antibody

comprising an Fc fragment, and wherein the anti-Sclerostin antibody moiety is a single chain Fv
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(scFv) fragment. In some embodiments, the second antibody moiety is a scFv fragment, and
wherein the anti-Sclerostin antibody moiety is a full-length antibody comprising an Fc fragment.
In some embodiments, the scFv fragment is fused to {e.g., N-terminus and/or C-terminus of) both
of the heavy chains and/or light chains of the full-length antibody (vie a linker or without a
linker}. In some embodiments, the construct comprises: a) a first polypeptide comprising a first
light chain comprising, from N-terminus to C-terminus, i} the V1, ii) a first light chain constant
domain (“first CL domain™); b) a second polypeptide comprising a first heavy chain comprising,
from N-terminus to C-terminus, 1) the Vy, it) a first heavy chain constant domain (“first CHI
domain™), and iil} a first Fc domain; ¢} a third polypeptide comprising a second heavy chain
comprising, from N-terminus to C-terminus, i) the Vg, it} a second heavy chain constant
domain (“second CH1 domain™), and iit) a second Fc domain; and d) a fourth polypeptide
comprising a second lght chain comprising, froro N-terminus to C-terminus, 1) the Vi, i) ) a
second light chain constant domain ("second CL domain™), wherein the first and the second Fe
domains form an Fo fragment. The first or second CHI and/or the first or second F¢ domain may
have various modifications as described herein.

[0816] The present application in another aspect provides anti-Sclerostin constructs that
specifically bind to Sclerostin competitively with any of the anti-Sclerostin constructs described
herein.

[6811] The present application in another aspect provides pharmaceuntical compositions
comprising any of the anti-Sclerostin constructs described herein and a pharmaceutically
acceptable carrier. In some embodiments, the composition further comprises an agent selected
from the group consisting of a parathyroid hormone (PTH), a selective estrogen receptor
modulator (SERM), VEGF, TGFp, growth factor {myostatin) and calcitonin.

j0812] The present application in another aspect provides isolated nucleic acids encoding any
of the anti-Sclerostin constructs described herein or a portion thereof {e.g, one or more
polypeptides thereof).

[0013] The present application in another aspect provides vectors comprising any of the
isolated nucleic acids described herein.

[68314] The present application in another aspect provides isolated host cells comprising any of

the isolated nucleic acids and/or any of the vectors described herein.
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{0015] The present application in another aspect provides methods of producing an anti-
Sclerostin construct comprising: a) culturing any of the isolated host cells described herein under
conditions effective to express the anti-Sclerostin construct or a portion thereof {e.g., one or
more polypeptides thereof); and b) obtaining the expressed anti-Sclerostin construct or a portion
thereof from the host cells.

{6836] The present application in another aspect provides methods of treating a disease or
condition in an individual, comprising administering to the individual an effective mount of an
anti-Sclerostin construct such as any of the anti-Sclerostin constructs described herein, or any of
the pharmaceutical compositions described herein. In some embodiments, the disease or
condition is a bone-related disorder. In some embodiments, the bone-related disorder is
osteogenesis imperfecta, osteopetrosis, osteoporosis {in men and/or women), senile osteoporosis,
delay bone healing, delayed or non-union bone fractures, Paget’s disease, immobilization-
induced bone loss, ghicocorticoid-induced bone loss, inflammation-induced bone loss including
arthritis-induced bone loss or other disease or condition associated with a) bone loss of either
gquantity or guality or both and/or b) abnormality of bone structure and qguality., In some
embodiments, the anti-Sclerostin construct or the pharmaceutical composition is administered
parenteraily into the individoal. In some embodiments, the method further comprises
administering a second agent or therapy {e.g, an anti-BKK1 antibody or an anti-RANKL
antibody). In some embodiments, the second agent or therapy comprises an agent selected from
the group consisting of a parathyroid hormone (PTH), a selective estrogen receptor modulator
{SERM), a bisphosphonate, a prostaglandin E (PGE) receptor agonist, VEGF, and TGFB, growth

factor {myostatin) and calcitonin. In some embodiments, the individual is a human.

BRIEF DESCRIPTION OF THE DRAWINGS

[6617] FIG. 1 shows the sequences and conformation ‘IGRGKWWR’ motif on the second
loop of Sclerostin to illustrate the interaction between Sclerostin and LDL Receptor Related
Protein 6 (LRP6).

[0018] FIG. 2 shows Sclerostin epitope mapping of monoclonal Ab (mAb) 93B1B7 using
synthetic peptide fragments on the second loop of Sclerostin.

10819} F1G. 3 shows that Romosozumab does not recognize peptides from the second loop of

human Sclerostin bound by mAb 93B1B7.
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{00208} FIG. 4 shows that 93B1B7 and Romosozumab occupy different Sclerostin epitopes and
do not cross-block each other’s binding to sclerostin.

18821} FIG. 5 shows schematic diagrams of exemplary bispecific antibody structures.

{8822] FIG. 6 shows results from BioLayer Interferometry (BLI) sensorgram that demonstrate
the incremental binding of human Sclerostin and DKK1 to bispecific antibodies;

16623] FIG. 7 shows serum concentrations of bispecific antibodies following 30mg/kg

subcutanecous administration in cynomolgus monkeys,

DETAILED DESCRIPTION OF THE APPLICATION

{0824} The present application provides novel anti-Sclerostin constructs that specifically bind
to Sclerostin (such as anti-Sclerostin monoclonal antibodies or multispecific antibodies),
methods of preparing the anti-Sclerostin constructs, methods of using the constructs (e.g.,
methods of treating a disease or condition). The exemplary anti-Sclerostin constructs described
herein achieved advantageous ecffects. For examples, exemplary anti-Sclerostin constructs
exhibited higher binding affinity to Sclerostin as compared to Romosozumab. See Examples 3, 5,

and 6 (Tables 5, 7, and 8).

i. Befinitions
[6025] The term “antibody” is used in its broadest sense and encompasses various antibody

structures, including but not limited to monoclonal antibodies, polyclonal antibodies,
multispecific antibodies {e.g., bispecific antibodies), full-length antibodies and antigen-binding
fragments thereof, so long as they exhibit the desired antigen-binding activity. The term
“antibody moiety” refers to a full-length antibody or an antigen-binding fragment thereof.

[8626] A full-length antibody comprises two heavy chains and two light chains. The variable
regions of the light and heavy chains are responsible for antigen binding. The variable domains
of the heavy chain and light chain may be referred to as “Vy” and “V”, respectively. The
variable regions in both chains generally contain three highly variable loops called the
complementarity determining regions (CDRs) {(light chain (LC) CBRs including LC-CDR1, LC-
CDR2, and LC-CDR3, heavy chain (HC) CDRs inchnding HC-CDR1, HC-CDR2, and HC-
CDR3). CDR boundaries for the antibodies and antigen-binding fragments disciosed herein may
be defined or identified by the conventions of Kabat, Chothia, or Al-Lazikani (Al-Lazikani 1997;

Chothia 1985; Chothia 1987; Chothia 1989; Kabat 1987; Kabat 1991). The three CDRs of the
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heavy or light chains are interposed between flanking stretches known as framework regions
(FRs), which are more highly conserved than the CDRs and form a scaffold to support the
hypervariable loops. The constant regions of the heavy and light chains are not involved in
antigen binding, but exhibit various effector functions. Antibodies are assigned to classes based
on the amino acid sequence of the constant region of their heavy chain. The five major classes or
isotypes of antibodies are IgA, 1gD, 1gE, IgG, and IgM, which are characterized by the presence
of w, 3, €, v, and p heavy chains, respectively. Several of the major antibody classes are divided
into subclasses such as lgG1l (y! heavy chain), IgG2 (y2 heavy chain), 1gG3 (v3 heavy chain},
ie(G4 (v4 heavy cham), IgAl (¢l heavy chain), or IgA2 (02 heavy chain).

{6027} The term “antigen-binding fragment” as used herein refers to an antibody fragment
mcluding, for example, a diabody, a Fab, a Fab’, a F{ab’)2, an Fv fragment, a disulfide stabilized
Fv fragment (dsFv), a (dsFv),, a bispecific dsFv (dsFv-dsFv’), a disulfide stabilized diabody {ds
diabody), a single-chain Fv {scFv), a dsscFv, an scFv dimer (bivalent diabody), a multispecific
antibody formed from a portion of an antibody comprising one or more CDRs, a camelized
single domain antibody, a nanobody, a domain antibody, a bivalent domain antibody, or any
other antibody fragment that binds to an antigen but does not comprise a complete antibody
structure. An antigen-binding fragment is capable of binding to the same antigen to which the
parent antibody or a parent antibody fragment {e.g., a parent scFv) binds. In some embodiments,
an antigen-binding fragment may comprise one or more CDRs from a particular human antibody
grafted to a framework region from one or more different luman antibodies.

[0628] “Fv” is the minimum antibody fragment, which contains a complete antigen-
recognition and -binding site. This fragment consists of a dimer of one heavy- and one light-
chain variable region domain in tight, non-covalent association. From the folding of these two
domains emanate six hypervariable loops (3 loops each from the heavy and light chain} that
contribute the amino acid residues for antigen binding and confer antigen binding specificity to
the antibody. However, even a single variable domain {or half of an Fv comprising only three
CDRs specific for an antigen) has the ability to recognize and bind antigen, although at a lower
affinity than the entire binding site.

[6929] “Single-chain Fv,” also abbreviated as “sFv” or “scFv,” are antibody fragments that
comprise the Vi and Vi, antibody domains connected into a single polypeptide chain. In some

embodiments, the scFv polypeptide further comprises a polypeptide linker between the Vg and
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¥y domains which enables the scFv to form the desired structure for antigen binding. For a
review of scFv, see Pliickthun in The Pharmacology of Monoclonal Antibodies, vol. 113,
Rosenburg and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994).

[683¢] As used herein, the term “CDR” or “complementarity determining region” is intended
to mean the non-contigucus antigen combining sites found within the variable region of both
heavy and light chain polypeptides. These particular regions have been described by Kabat er ol ,
J. Biol. Chem. 252:6609-6616 (1977); Kabat ef of, U.S. Dept. of Health and Human Services,
“Sequences of proteins of immunological interest” (1991); Chothia ef /., . Mol. Biol. 196:901-
917 (1987, Al-Lazikani B. ef al., J. Mol Biol., 273: 927-948 (1997); MacCallum ez af., J. Mol
Biol. 262:732-745 (1996); Abhinandan and Martin, Mol Immunol., 45: 3832-3839 (2008);
Lefranc ML.P. ef al., Dev. Comp. Immunol., 27: 55-77 (2003); and Honegger and Plickthun, J.
Mol. Biol., 309:657-670 (2001), where the definttions include overlapping or subsets of amino
actd residues when compared aganst each other. Nevertheless, application of either definttion to
refer to a CDR of an antibody or grafted antibodies or variants thereof 1s intended to be within
the scope of the term as defined and used herem. The amino acid residues which encompass the
CDRs as defined by each of the above-cited references are set forth below in Table | as a
comparison. CDR prediction algorithms and interfaces are known in the art, including, for
example, Abhinandan and Martin, Mo/ Tmmunol., 45: 3832-3839 (2008); Ehrenmann F. ef af,,
Nucleic Acids Res., 38: D301-D307 (2010); and Adolf-Bryfogle I ef al., Nucieic Acids Res., 43;
D432-D438 (2015). The contents of the references cited in this paragraph are incorporated herein
by reference in their entireties for use in the present application and for possible inclusion in one
or more claims herein. In some embodiments, the CDR sequences provided herein are based on
IMQT definition. For example, the CDR sequences may be determined by the VBASE2 tool
(http://www.vbaseZ.org/vbase2.php, see also Retter I, Althans HH, Miinch R, Miuller W:
VBASE2, an integrative V gene database. Nucleic Acids Res. 2065 Jan 1; 33 (Database issue):
D671-4, which is incorporated herein by reference in its entirety).

{0031 The term “osteoporosis” as used herein refers to premenopausal idiopathic osteoporosis,
postmenopausal osteoporosis, menopausal osteoporosis, postoophorectomy osteoporosis,
osteoporosis of disuse, drug-induced osteoporosis, osteoporosis due to malabsorption, post-

surgical malabsorption osteoporosis and/or senile osteoporosis.
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{0032} The term “osteopenia” as used herein refers to premenopausal idiopathic osteopenia,
postmenopausal osteopenia, senile osteopenia, drug-induced osteopenia, osteopenia of disuse,
neonatal osteopenia and/or spaceflight osteopenia caused by reduced gravity.

{6033} The term “metabolic bone diseases” as used herein includes but not limit to renal
osteodystrophy, primary and secondary hyperparathyroidism, familial hyperparathyroidism
syndromes, parathyroid disorders, osteodystrophy, osteochondrosis, hyperphosphatasia,

{8034} The term “osteonecrosis” as used herein refers to avascular necrosis of bone, avascular
necrosis secondary to diving, osteonecrosis of jaw.

{8035} The term “bone loss” as used herein refers to postmenopausal bone loss, Immobilization-
induced bone loss, Weightlessness induced bone loss, Disease associated facial bone loss,
Discase associated cranial bone loss, Disease associated bone loss of the jaw, Disecase associated
bone loss of the skull, bone loss associated with space travel, glacocorticoid-induced bone loss,
Drug-induced bone loss, Organ transplant related bone loss, Kidney transplant related bone loss,
HIV associated boue loss, bone loss associated with loss of growth hormone, bone loss
associated with cystic fibrosis, Chemotherapy associated bone loss, Tumor induced bone loss,
Cancer-refated bone loss, Hormone ablative bone loss, Oral bone loss, Heparin-induced bone
foss, Inflanmmmation-induced bone loss including arthritis-induced bone foss or other disease or
condition associated with a) bone loss of either quantity or quality or both and/or b) abnormality
of bone structure and quality. bone loss caused by reduced gravity.

[6936] The term “nonunion” or “delay bone healing” as used herein refers to delayed or non-
union bone fractures, hip fracture, pseudoarthritis after fusion or arthrodesis, osteolysis,
postsurgical osteolysis, nonunion after spinal arthrodesis, enhancement/acceleration of spinal
fusion, chronic pain after arthroplasty.

{0037} The term “osteomalacia” as used herein refers to Vitamin-D-resistant osteomalacia,
calcium deficiency, sarcopenia, cancer sarcopetia, tumor-induced osteomalacia.

{0038} The term “fracture” as used herein includes but not limited to compression fracture,
fragility fracture, pathologic fracture, stress fracture, hip fracture, fracture of femoral neck,
atypical hip fracture, femoral intertrochanter fracture, fracture of bone in neoplastic disease.
[6939] The term “hypercalcemia” as used herein includes hypercalcemia of malignancy,

myopathy due to hypercalcemia, hypercalcemia in chronic kidney disease.
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{0040} The term “omitiple myeloma related bone disorders” as used herein refers to multiple
myeloma bone disease and ore osteoporosis in multiple myelomatosis.

{0041} The term “primary bone tumor” as used herein inchudes osteosarcoma, osteochondroma,
osteoblastoma,  osteochondromyxoma,  osteoclastoma,  osteoma,  osteoid  osteoma,
chondrosarcoma, chondroblastoma, chondromyxoid fibroma, myxoid chondrosarcoma, sarcoma,
ewing sarcoma, kaposi sarcoma, periosteal sarcoma, glomangiosarcoma, giant cell tumor, giant
cell sarcoma, giant cell angiofibroma, haemangioendothelial sarcoma, undifferentiated sarcoma,
fibrosarcoma, bone cyst, aneurysmal bone cyst, multiple endocrine neoplasia.

10842] The term “malignancies” for “bone metastasis of malignancies” includes breast cancer,
lung cancer, hepatic cancer, ovarian cancer, pancreatic cancer, colorectal cancer, gasiric cancer,
prostate cancer, thyreid cancer, thymus cancer.

[6843] The term “mflammatory or infections bone disease” as used herein refers to osteomyelitis,
pyogenic osteomyelitis, ankylosing spondylitis.

[6044] The term “bone marrow or haemotological disordersdiseases” as used herein refers to
leukemia, malignant lymphoma, haematological malignancy, haematologic disease, bone
marrow disease.

[0045] The term “musculoskeletal rare disease” as used herein includes Osteogenesis imperfecta,
Albers-Schonberg disease, congenital pseundarthrosis of the tibia, enchondromatosis, fibrous
dysplasia, (Gauocher's Disease, Marfan's syndrome, mmltiple hereditary  exotoses,
neurofibromatosis, osteogenesis imperfecta, osteopetrosis, osteopoikilosis, sclerotic lesions,
pseudoarthrosis,, melorheostosis, Juvenile arthritides, thalassemia, mucopolysaccharidoses,
turner syndrome, Pown Syndrome, Klinefelter Syndrome, leprogy, Perthes' Disease, adolescent
idiopathic scoliosis, Winchester Syndrome, Menkes Disease, ischemic bone disease {(such as
Legg-Calve-Perthes disease, regional migratory osteoporosis), Idiopathic infantile hypercalcemia,
Acromegaly, Hypogonadism, Albright-McCune-Sternberg syndrome, Alominium bone disease,
Camurati-Engelmann  disease, Osteopetrosis  and  infantile  newrcaxonal  dystrophy,
Diysosteosclerosis, Pyenodysostosis, Gorham-Stout syndrome, Cystic angiomatosis, Paget’s
disease, Juvenile Paget's disease, Osteoporosis-oculocutaneous-hypopigmentation syndrome,
Osteoporosis in classical or atypical cystic fibrosis, Bowed tibiae-radial anomalies-osteopenia-
fractures, X-linked hypophosphatemic osteomalacia, Familial expansile osteolysis,

Osteopoikilosis, Melorheostosis, Craniometaphyseal dysplasia, Osteoporosis-pseudoglioma
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syndrome, Cleidocranial dysplasia, Hajdu-Cheney syndrome, Winchester-Torg syndrome, Cole-
Carpenter syndrome, Hypophosphatasia, Hereditary hyperphosphatasia, Fibrodysplasia
ossificans progressive, Familial hypocalciuric hypercalcemia, Pseudohypoparathyroidism,
Acrodysostosis, Eiken syndrome, Maultiple enchondromatosis, Vitamin D hydroxylation—
deficient rickets, Hypophosphatemic rickets.

[6046] The term “cartilage-related disorder” as used herein includes but not limited to
Chondromatosis, Chondrodysplasia, Chondrodystrophic myotonia, Juxtacortical chondroma,
Tear of cartilage of knee, Osteoarthritis, Osteochondrodystrophy.

18047} The term “mscle-related disorder” as used herein includes sarcopenia and cancer
sarcopenia.

10048] The term “surgeries” as used in “facilitation of heal after bone or joint surgeries” refers to
orthopedic procedures, dental procedures, implant surgery, joint replacement, joint-preserving
surgery, distraction osteogenesis, bone lengthening, bone grafting, bone cosmetic surgery and
bone repair such as fracture healing, nonunion healing, delaved onion healing and facial

reconstruction.

i8¢



WO 2022/063262 PCT/CN2021/120612

TABLE 1: CDR DEFINITIONS

Kabat' Chothia’ MaeCallam® MGT! AHo®
Vg CDRI 31-35 26-32 30-35 27-38 25-40
Vy CDR2 50-65 53-53 47-38 56-65 58-77
Vi CDR3 95-102 96-101 93-101 105-117 109-137
Vi CDRI 24-34 26-32 30-36 27-38 25-40
vy CDR2 50-56 50-52 46-55 56-65 58-77
Vi CDR3 89-97 91-96 89-96 105-117 109-137

"Residue numbering follows the nomenclature of Kabat ef al., supra

"Residue pumbering follows the nomenclature of Chothia er af, supra

*Residue numberin g follows the nomenclature of MacCallwm er af., supra

“Residue numbering follows the nomenclature of Lefranc ef al., supra

*Residue numbering follows the nomenclature of Honegger and Pliickthun, supra
{0049} The expression “variable-domain residue-numbering as in Kabat” or “amino-acid-
position numbering as in Kabat,” and variations thereof, refers to the numbering system used for
heavy-chain variable domains or light-chain variable domains of the compilation of antibodies in
Kabat ¢f o/, supra. Using this numbering system, the actual linear amino acid sequence may
contain fewer or additional amino acids corresponding to a shortening of, or insertion into, a FR
or hypervariable region (HVR) of the variable domain. For example, a heavy-chain variable
domain may include a single amino acid insert (residue 52a according to Kabat) after residue 52
of H2 and inserted residues (e.g. residues 82a, 82b, and 82c, etc. according to Kabat) afier heavy-
chain FR residue 82, The Kabat numbering of residues may be determined for a given antibody
by alignment at regions of homology of the sequence of the antibody with a “standard” Kabat
numbered sequence.
[6088] Unless indicated otherwise herein, the numbering of the residues in an immunoglobulin
heavy chain is that of the EU index as in Kabat ef o/, supra. The “EU index as in Kabat” refers
to the residue numbering of the human IgG1 EU antibody.
{8051} “Framework” or “FR” residues are those variable-domain residues other than the CDR
residues as herein defined.
106521 “Humanized” forms of non-human (e.g.. rodent) antibodies are chimeric antibodies
that contain minimal sequence derived from the non-human antibody. For the most part,

i1
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humanized antibodies are human immunoglobulins (recipient antibody) in which residues from a
hypervariable region (HVR) of the recipient are replaced by residues from a hypervariable region
of a non-human species (donor antibody) such as mouse, rat, rabbit or non-human primate
having the desired antibody specificity, affinity, and capability. In some instances, framework
region (FR) residues of the human immunoglobulin are replaced by corresponding non-human
residues. Furthermore, humanized antibodies can comprise residues that are not found in the
recipient antibody or in the donor antibody. These modifications are made to further refine
antibody performance. [n general, the humanized antibody will comprise substantially all of at
least one, and typically two, variable domains, i which all or substantially all of the
hypervariable loops correspond to those of a non-human immunoglobulin and all or substantially
all of the FRs are those of a human immunoglobulin sequence. The humanized antibody
optionally also will comprise at least a portion of an immunoglobulin constant region (Fce),
typically that of a human immunoglobulin. For further details, See Jones er al., Nature 321:522-
525 (19%6); Riechmann ef ol., Nature 332:323-329 (1988); and Presta, Curr. Op. Struct. Riol.
2:593-596 (1992).

[0853] A “human antibody” is an antibody that possesses an amino-acid sequence
corresponding to that of an antibody produced by a human and/or has been made using any of
the technigues for making human antibodies as disclosed herein. This definition of a human
antibody specifically exclodes a hwmanized antibody comprising non-human antigen-binding
residues. Human antibodies can be produced using varions techniques known in the art,
mcluding phage-display libraries. Hoogenboom and Winter, J. Mol Biol, 227:381 {1991},
Marks er af, J. Mol Biol, 222:58%1 (1991). Also available for the preparation of human
monoclonal antibodies are methods described in Cole ef al., Monoclonal Antibodies and Cancer
Therapy, Alan R. Liss, p. 77 (1985); Boerner ef ¢, J. fmmunol., 147(1):86-95 (1991). See also
van Dijk and van de Winkel, Curr. Opin. Pharmacol., 5: 368-74 (2001). Human antibodies can
be prepared by administering the antigen to a transgenic animal that has been modified to
produce such antibodies in response to antigenic challenge, but whose endogenous loci have
been disabled, e.g., immunized xenomice (see, e.g., U.S. Pat. Nos. 6,075,181 and 6,150,584
regarding XENOMQOUSE™ technology). See also, for example, Li et al., Proc. Nati. Acad. Sci.
US4, 103:3557-3562 (2006) regarding human antibodies generated via a human B-cell

hybridoma technology.
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{0054] “Percent (%) amino acid sequence identity” or “homology” with respect to the
polypeptide and antibody sequences identified herein is defined as the percentage of amino acid
residues in a candidate sequence that are identical with the amino acid residues in the
polypeptide being compared, after aligning the sequences considering any conservative
substitutions as part of the sequence identity. Alignment for purposes of determining percent
amino acid sequence identity can be achieved in various ways that are within the skill in the art,
for instance, using publicly available computer software such as BLAST, BLAST-2, ALIGN,
Megalign (DNASTAR), or MUSCLE software. Those skilled in the art can determine
appropriate parameters for measuring alignment, including any algorithms needed to achieve
maximal alignment over the full-length of the sequences being compared. For purposes herein,
however, % amine acid sequence identity values are generated using the sequence comparison
compuier program MUSCLE (Edgar, R.C., Nucleic Acids Research 32(5):1792-1797, 2004;
Edgar, R.C., BMC Bioinformatics 5(1): 113, 2004).

[8055] “Homologous” refers to the sequence simtlarity or sequence identity between two
polypeptides or between two nucleic acid molecules. When a position in both of the two
compared sequences is occupied by the same base or amino acid monomer subunit, g, if a
position in each of two DNA molecnles is occupied by adenine, then the molecules are
homologous at that position. The percent of homology between two sequences is a function of
the mamber of matching or homologous positions shared by the two sequences divided by the
mumber of positions compared times 100. For example, if 6 of 10 of the positions in two
sequences are matched or homologous then the two sequences are 60% homologous. By way of
example, the DNA sequences ATTGCC and TATGGC share 50% homology. Generally, a
comparison is made when two sequences are aligned to give maximum homology.

{0056] The term “constant domain” refers to the portion of an immunoglobulin molecule
having a more conserved amino acid sequence relative to the other portion of the
immunoglobulin, the variable domain, which contains the antigen-binding site. The constant
domain contains the Cgl, Cy2 and Cp3 domains (collectively, Cg) of the heavy chain and the
CHL (or €} domain of the light chain.

[6657] The “light chains” of antibodies (immunoglobulins) from any mammalian species can
be assigned to one of two clearly distinct types, called kappa (“«””) and lambda (“).”), based on

the amino acid sequences of their constant domains.
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{0058] The “Cyl domain” (also referred to as “C1” of “H1” domain) usually extends from
about amino acid 118 to about amino acid 215 (EU numbering system).

10859] “Hinge region” is generally defined as a region in IgG corresponding to Glu216 to
Pro230 of human 1gGl (Burton, Molec. fmmunol 22:161-206 (1985)). Hinge regions of other
1gG isotypes may be aligned with the IgGl sequence by placing the first and last cysteine
residues forming inter-heavy chain S-S bonds in the same positions.

10868] The “Cy2 domain” of a human IgG Fc region (also referred to as “C2” domain) usually
extends from about amino acid 231 to about amino acid 340. The Cy2 domain is unique in that it
is not closely paired with another domain. Rather, two N-linked branched carbohydrate chains
are interposed between the two Cy2 domains of an intact native 1gG molecule. It has been
speculated that the carbohydrate may provide a substitute for the domain-domain pairing and
help stabilize the CH2 domain. Burton, Molec Immunol. 22:161-206 (1985).

[8061] The “Cy3 domain” (also referred to as “C3” domain) comprises the stretch of residues
C-terminal to a Cg2 domain in an Fe region (i.e. from about amino acid residue 341 to the C-
terminal end of an antibody sequence, typically at amino acid residue 446 or 447 of an 1gG).
[0862] The term “Fc region” or “fragment crystallizable region” herein is used to define a C-
terminal region of an immunoglobulin heavy chain, inchuding native-sequence Fc regions and
variant Fc regions. Although the boundaries of the Fc region of an immunogiobulin heavy chain
might vary, the human 1gG heavy-chain Fc region s usually defined to stretch from an amino
acid residue at position Cys226, or from Pro230, to the carboxyl-terminus thereof. The C-
terminal Iysine (residue 447 according to the EU mumbering system) of the Fc region may be
removed, for example, during production or purification of the antibody, or by recombinantly
engineering the nucleic acid encoding a heavy chain of the antibody. Accordingly, a composition
of intact antibodies may comprise antibody populations with all K447 residues removed,
antibody populations with no K447 residues removed, and antibody populations having a
mixture of antibodies with and without the K447 residue. Suitable native-sequence Fc regions for
use in the antibodies described herein include human 1gGl, 1gG2 (IgG2A, IgG2B), 1gG3 and
1gG4.

[6863] “Fc receptor” or “FcR” describes a receptor that hinds the Fc region of an antibody.
The preferred FcR is a native sequence human FcR. Moreover, a preferred FcR is one which

binds an {g(G antibody (a2 gamma receptor) and includes receptors of the FeyRI, FeyRIl, and
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FeyRIIT subclasses, including allelic variants and alternatively spliced forms of these receptors,
FoyRID receptors include FeyRIA (an “activating receptor”) and FeyRIB {an “inhibiting
receptor’”), which have similar amino acid sequences that differ primarily in the cytoplasmic
domains thereof. Activating receptor FeyRIIA contains an immunoreceptor tyrosine-based
activation motif (ITAM} in its cytoplasmic domain. Inhibiting receptor FeyRIB contains an
immunoreceptor tyrosine-based inhibition motif (ITIM) in its cytoplasmic domain. (See M.
Daéron, Annu. Rev. fmmunol. 15:203-234 (1997). FeRs are reviewed in Ravetch and Kinet, Annu.
Rev. Immunol. 9: 457-92 (1991); Capel et al., Immunomethods 4: 25-34 (1994); and de Haas ef
al., J. Lab. Clin. Med 126: 330-41 (1995). Other FcRs, including those to be identified in the
future, are encompassed by the term “FcR” herein,

10064] The term “epitope” as used herein refers to the specific group of atoms or amino acids
on an antigen to which an antibody or antibody moiety binds. Two antibodies or antibody
moicties may bind the same epitope within an antigen if they exhibit competitive binding for the
antigen.

[8065] As used herein, a first antibody or fragment thereof “competes” for binding to a target
antigen with a second antibody or fragment thereof when the first antibody or fragment thereof
inhibits the target antigen binding of the second antibody of fragment thereof by at feast about 50%
(such as at least about any one of 55%, 60%, 65%, 70%, 75%, 80%, &5%, 90%, 95%, 98% or
99%;) in the presence of an equimolar concentration of the first antibody or fragment thereof, or
vice versa. A high throughput process for “binning” antibodies based wpon their cross-
competition is described in PCT Publication No. W 03/48731.

{0866] As use herein, the terms “specifically binds,” “specifically recognizing,” and “is
specific for” refer to measurable and reproducible interactions, such as binding between a target
and an antibody or antibody moiety, which is determinative of the presence of the target in the
presence of a heterogeneous population of molecules, including biological molecules. For
example, an antibody or antibody moiety that specifically recognizes a target (which can be an
more readily, and/or with greater duration than its bindings to other targets. In some
embodiments, the extent of binding of an antibody to an unrelated target is less than about 10%
of the binding of the antibody to the target as measured, e.g., by a radioimmunoassay (RI1A). In

some embodiments, an antibody that specifically binds a target has a dissociation constant (Ky)
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of <107 M, <10 M, <107 M, <10 M, <10” M, <107 M, <10 M, or <107 M. In some
embodiments, an antibody specifically binds an epitope on a protein that is conserved among the
protein from different species. In some embodiments, specific binding can include, but does not
require exclusive binding. Binding specificity of the antibody or antigen-binding domain can be
determined experimentally by methods known in the art. Such methods comprise, but are not
limited to Western blots, ELISA-, RIA-, ECL-, IRMA-, EIA-, BLI-, BIACORE"™ -tests and
peptide scans.

[8067] An “isolated” antibody (or construct) is one that has been identified, separated and/or
recovered from a component of its production environment (e.g., natural or recombinant).
Preferably, the isolated polypeptide is free of association with all other components from ifs
production environment.

[0968] An “isolated” nucleic acid molecule encoding a construct, antibody, or antigen-binding
fragment thereof described herein is a nucleic acid molecule that is identified and separated from
at least one contaminant mocleic acid molecule with which it is ordinarily associated i the
envirormment in which it was produced. Preferably, the isolated nucleic acid is free of association
with all components associated with the production environment. The isolated nucleic acid
molecules encoding the polypeptides and antibodies described herein is in a form other than in
the form or setting in which it is found in nature. Isolated nucleic acid molecules therefore are
distinguished from macleic acid encoding the polypeptides and antibodies described herein
existing naturally in cells. An isolated nucleic acid includes a nueleic acid molecule contained in
celis that ordinarily contain the nucleic acid molecule, but the nucleic acid molecule is present
extrachromosomally or at a chromosomal location that is different from its natural chromosomal
location.

j0869] Nucleic acid is “operably linked” when it is placed into a functional relationship with
another nucleic acid seguence. For example, DNA for a presequence or secretory leader is
operably linked to DNA for a polypeptide if it is expressed as a preprotein that participates in the
secretion of the polypeptide; a promoter or enhancer is operably linked to a coding sequence if it
affects the transcription of the sequence; or a ribosome binding site is operably linked to a coding
sequence if it is positioned so as to facilitate translation. Generally, “operably linked” means that
the DNA sequences being linked are contignous, and, in the case of a secretory leader,

contiguous and in reading frame. However, enhancers do not have to be contiguous. Linking is
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accomplished by ligation at convenient restriction sites. If such sites do not exist, the synthetic
oligonucleotide adaptors or linkers are used in accordance with conventional practice.

{80708} The term “vector,” as used herein, refers to a nucleic acid molecule capable of
propagating another nucleic acid to which it is linked. The term inchudes the vector as a self-
replicating nucleic acid structure as well as the vector incorporated into the genome of a host cell
mto which it has been introduced. Certain vectors are capable of directing the expression of
nucleic acids to which they are operatively linked. Such vectors are referred to herein as
“expression vectors.”

{8071} The term ““transfected” or “transformed” or “transduced” as used herein refers to a
process by which exogenous nucleic acid is transferred or introduced into the host cell. A
“transfected” or “transformed” or “transduced” cell is one which has been transfected,
transformed or transduced with exogenous nucleic acid. The cell includes the primary subject
cell and its progeny.

[8072] The terms “host cell,” “host cell line,” and “host cell culture” are used interchangeably
and refer to cells into which exogenous nucleic acid has been introduced, including the progeny
of such cells. Host cells mchude “transformants” and “transformed cells,” which include the
primary transformed cell and progeny derived therefrom without regard to the number of
passages. Progeny may not be completely identical in nucleic acid content to a parent cell, and
may contain mutations. Mutant progeny that has the same function or biological activity as
screened or selected for in the originally transformed cell are included herein.

{08731  As used herein, “treatruent” or “treating” is an approach for obtaining beneficial or
desired results, including clinical resuits. For purposes of this application, beneficial or desired
clinical resuits include, but are not limited to, one or more of the following: alleviating one or
more symptoms resulting from the disease, diminishing the extent of the disease, stabilizing the
disease, preventing or defaying the spread of the disease, preventing or delaying the recurrence
ot the disease, delaying or slowing the progression of the disease, ameliorating the discase state,
providing a remission {(partial or total) of the disease, decreasing the dose of one or more other
medications required to treat the disease, delaying the progression of the disease, increasing or
improving the quality of life, increasing weight gain, and/or prolonging survival. The methods of

the application contemplate any one or more of these aspects of treatment.
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{0074} The terms “inhibition” or “inhibit” refer to a decrease or cessation of any phenotypic
characteristic or to the decrease or cessation in the incidence, degree, or likelithood of that
characteristic. To “reduce” or “inhibit” is to decrease, reduce or arrest an activity, function,
and/or amount as compared to that of a reference. In certain embodiments, by “reduce” or
“inhibit” is meant the ability to cause an overall decrease of 20% or greater. In another
embodiment, by “reduce” or “inhibit” is meant the ability to cause an overall decrease of 50% or
greater. In yet another embodiment, by “reduce” or “inhibit” is meant the ability to cause an
overall decrease of 75%, 85%, 90%, 95%, or greater.

{8075 A “reference” as used herein, refers to any sample, standard, or level that is used for
comparison purposes. A reference may be obtained from a healthy and/or non-diseased sample.
In some examples, a reference may be obtained from an unireated sample. In some examples, a
reference is obtained from a non-diseased or von-treated sample of an individual. In some
examples, a reference is obtained from one or more healthy ndividuals who are vot the
mdividual or patient.

[8076] As uvsed herein, “delaying development of a disease” means to defer, hinder, slow,
retard, stabilize, suppress and/or postpone development of the disease. This delay can be of
varying lengths of time, depending on the history of the disease and/or individual being treated.
As is evident to one skilled in the art, a sufficient or significant delay can, in effect, encompass
prevention, in that the individoal does not develop the disease.

[6977] “Preventing” as used herein, inciudes providing prophylaxis with respect to the
occwrrence ot recwurrence of a disease in an individual that may be predisposed to the disease but
has not yet been diagnosed with the disease.

{6678] As used herein, to “suppress” a function or activity is to reduce the function or activity
when compared to otherwise same conditions except for a condition or parameter of interest, or
alternatively, as compared to another condition. For example, an antibody which suppresses
tumor growth reduces the rate of growth of the tumor compared to the rate of growth of the
tumor in the absence of the antibody.

[8079] The terms “subject,” “individual,” and “patient” are used interchangeably herein to
refer to a mammal, including, but not limited to, human, bovine, horse, feline, canine, rodent, or

primate. In some embodiments, the individual is a human.
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{0080} An “effective amount” of an agent refers to an amount effective, at dosages and for
periods of time necessary, to achieve the desired therapeutic or prophylactic result. The specific
dose may vary depending on one or more of: the particular agent chosen, the dosing regimen to
be followed, whether it is administered in combination with other compounds, timing of
administration, the tissue to be imaged, and the physical delivery system in which it is carried.
{60681] The terms “pharmaceutical formulation™ and “pharmaceutical composition” refer to a
preparation which is in such form as to permit the biological activity of the active ingredient(s) to
be effective, and which contains no additional components which are unacceptably toxic to an
individual to which the formulation would be administered. Such formulations may be sterile.
[6082] A “pharmaceutically acceptable carrier” refers to a non-toxic solid, semisolid, or liguid
filler, diluent, encapsulating material, formulation auxiliary, or carrier conventional in the art for
use with a therapeutic agent that together comprise a “pharmaceutical composition” for
administration to an individual. A pharmaceutically acceptable carrier is non-toxic to recipients
at the dosages and concentrations employed and is compatible with other ingredients of the
formulation. The pharmaceutically acceptable carvier is appropriate for the formulation
employed. Pharmaceutically acceptable carriers or excipients have preferably met the required
standards of toxicological and manvufacturing testing and/or are included on the Inactive
Ingredient Guide prepared by the U.5. Food and Drug administration.

[6883] A “sterile” formulation is aseptic or essentially free from living microorganisims and
their spores.

[0884] Administration “in combination with” one or more fiwther therapeutic agents inclndes
simultaneous {concurrent) and consecutive or sequential administration in any order.

[0085] The term “concwrrently” is used herein to refer to administration of two or more
therapeutic agents, where at least part of the administration overlaps in time or where the
administration of one therapeutic agent falls within a short period of time relative to
administration of the other therapeutic agent. For example, the two or more therapeutic agents
are administered with a time separation of no more than about 60 minutes, such as no more than
about any of 30, 15, 10, 5, or 1 minutes.

[6086] The term “sequentially” is used herein fo refer to administration of two or more
therapeutic agents where the administration of one or more agent(s) continues after discontinuing

the administration of one or more other agent{s). For example, administration of the two or more
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therapeutic agents are administered with a time separation of more than about 15 minutes, such
as about any of 20, 30, 40, 50, or 60 minutes, 1 day, 2 days, 3 days, 1 week, 2 weeks, or 1 month,
or longer.

[0087] As used herein, “in conjunction with” refers to administration of one treatment
modality in addition to another treatment modality. As such, “in conjunction with” refers to
administration of one treatment modality before, during or after administration of the other
treatment modality to the individual.

[6088] The term “package imsert” is used to refer to instructions customarily included in
commercial packages of therapeutic products, that contain information about the indications,
usage, dosage, administration, combination therapy, comtraindications and/or warnings
concerning the use of such therapeutic products.

[0989] An “article of manufacture” is any manufacture (e.g., a package or container) or Kit
comprising at least one reagent, e g., a medicament for treatment of a disease or disorder, or a
probe for specifically detecting a biomarker described herein. In certain embodiments, the
manufacture or kit is promoted, distributed, or sold as a umit for performing the methods
described herein.

[6896] It is undersiood that embodiments of the application described herein include
“consisting” and/or “consisting essentially of” embodiments.

[0091] Reference to “abowt” a value or parameter herein includes (and describes) variations
that are directed to that valne or parameter per se. For example, description referring to “abount X”
mchudes description of “X”,

{0092} The term “about X-Y” used herein has the same meaning as “about X to about Y.”
{6893} As used herein and in the appended claims, the singular forms “a,” “or,” and “the”

include ploral referents unless the context clearly dictates otherwise.

ik Anti-Sclerostin construets
{6894] The present application provides anti-Sclerostin constructs comprising an  anti-

Sclerostin antibody moiety that specifically binds to Sclerostin (product of SOST) as described
herein.

{0095] Sclerostin is a secreted glycoprotein with a C-terminal c¢ysteine knot-like (CTCK)
domain and sequence similarity to the DAN {differential screening-selected gene aberrative in

neuroblastoma) family of bone morphogenetic protein (BMP) antagonists. Loss-of-function
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nutations in this gene are associated with an autosomal-recessive disorder, sclerosteosis, which
causes progressive bone overgrowth. A deletion downstream of this gene, which causes reduced
Sclerostin expression, is associated with a milder form of the disorder called van Buchem disease.
[8896] In some embodiments, there is provided an anti-Sclerostin construct comprising an
antibody moiety that specifically recognizes Sclerostin, wherein the antibody moiety binds to an
epitope on Sclerostin, wherein the epitope comprises the amino acid sequence set forth in SEQ
1D NO: 186,

10697} In some embodiments, the anti-Sclerostin construct comprises an antibody motety
comprising a heavy chain variable region (V) and a light chain variable region (Vy), wherein
the antibody moiety competes for a binding epitope of Sclerostin with an antibody or antibody
fragment comprising a second heavy variable region (Vus) and a second light chain variable
region (Vi.2), wherein the V. comprises the HC-CDR1 comprising the amino acid sequence of
SEQ ID NO: 1, the HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 5, and the
HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 9, and the Vi.; comprises the
LC-CBRI comprising the amino acid sequence of SEQ 1D NO: 15, the LC-CDR2 comprising
the amino acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid
sequence of SEQ 1D NO: 20.

{0998] In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain variable region (Vy) and a light chain variable region (Vy), wherein
the anttbody moiety competes for a binding epitope of Sclerostin with an antibody or antibody
fragment comprising a second heavy variable region (Vi) and a second light chain variable
region (Vi.2), wherein the V., comprises the HC-CDRI comprising the amino acid sequence of
SEQ 1D NO: 1, the HC-CDR2Z comprising the amino acid sequence of SEQ 1D NO: 6, and the
HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 10, and the V., comprises the
LC-CDRI comprising the amino acid sequence of SEQ 1D NO: 15, the LC-CDR2 comprising
the amino acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid
sequence of SEQ 1D NO: 20.

18099} In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain variable region (Vy) and a light chain variable region (Vy), wherein
the antibody moiety competes for a binding epitope of Sclerostin with an antibody or antibody

fragment comprising a second heavy variable region (Vo) and a second light chain variable
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region {Vy.»), wherein the Vi, comprises the HC-CDRI comprising the amino acid sequence of
SEQ 1D NO: 2, the HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 7, and the
HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 10, and the Vi, comprises the
LC-CDRI1 comprising the amino acid sequence of SEQ ID NO: 15, the LC-CDR2 comprising
the amino acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid
sequence of SEQ ID NO: 20,

180100} In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain variable region (Vy) and a light chain variable region (Vy), wherein
the antibody moiety competes for a binding epitope of Sclerostin with an antibody or antibody
fragment comprising a second heavy variable region (Vo) and a second light chain variable
region (Vi.2), wherein the V., comprises the HC-CDR1 comprising the amino acid sequence of
SEQ ID NO: 2, the HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 6, and the
HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 10, and the Vi comprises the
LC-CBRI1 comprising the amimo acid sequence of SEQ ID NO: 135, the LC-CDR2 comprising
the amino acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid
sequence of SEQ ID NG: 20,

[010%] In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain variable region {(Vg) and a light chain variable region (Vy), wherein
the antibody mwiety competes for a binding epitope of Sclerostin with an antibody or antibody
fragment comprising a secoud heavy variable region (Vi) and a second light chain variable
region {Vi.), wherein the Vi, comprises the HC-CDR1 comprising the amino acid sequence of
SEQ 1D NG: 1, the HC-CDR2 comprising the amino acid sequence of SEQ ID NO: S, and the
HC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 10, and the Vi, comprises the
LC-CDRT comprising the amino acid sequence of SEQ D NO: 16, the LC-CDR2 comprising
the amino acid sequence of SEQ D NO: 18, and the LC-CDR3 comprising the amino acid
sequence of SEQ ID NO: 20,

[0302] In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain variable region (Vy) and a light chain variable region (V}), wherein
the antibody moiety competes for a binding epitope of Sclerostin with an antibody or antibody
fragment comprising a second heavy variable region (V) and a second light chain variable

region {Vy ), wherein the Vg, comprises the HC-CDR1 comprising the amino acid sequence of
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SEQ 1D NO: 3, the HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 7, and the
HC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 10, and the Vi, comprises the
LC-CDRT comprising the amino acid sequence of SEQ ID NO: 15, the LC-CDR2 comprising
the amino acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid
sequence of SEQ ID NOG: 20.

16103} In some embodiments, the anti-Sclerostin construct comprises an antibody motety
comprising a heavy chain variable region (V) and a light chain variable region (Vy), wherein
the antibody moiety competes for a binding epitope of Sclerostin with an antibody or antibody
fragment comprising a second heavy variable region (Vpy) and a second light chain variable
region (Vi ), wherein the Yy, comprises the HC-CDR1 comprising the amine acid sequence of
SEQ 1D NO: 1, the HC-CDR2 comprising the amino acid sequence of SEQ ID NO: §, and the
HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 10, and the Vi, comprises the
LC-CDRI comprising the amino acid sequence of SEQ 1D NO: 16, the LC-CDR2 comprising
the amino acid sequence of SEQ ID NO: IR, and the LC-CDR3 comprising the amino acid
sequence of SEQ ID NO: 20,

[0104] In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain variable region (Vg} and a light chain variable region {Vy}, wherein
the antibody moiety competes for a binding epitope of Sclerostin with an antibody or antibody
fragment comprising a second heavy variable region (Vi) and a second light chain variable
region (Vi.2), wherein the V., comprises the HC-CDR1 comprising the amino acid sequence of
SEQ ID NG: 4, the HC-CDRZ comprising the amino acid sequence of SEQ ID NO: §, and the
HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 11, and the Vi, comprises the
LC-CDRI1 comprising the amino acid sequence of SEQ ID NO: 17, the LC-CDR2 comprising
the amino acid sequence of SEQ ID NO: 19, and the LC-CDR3 comprising the amino acid
sequence of SEQ ID NO: 21.

{0105] In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain variable region (Vy) and a light chain variable region {(Vy), wherein
the antibody moiety competes for a binding epitope of Sclerostin with an antibody or antibody
fragment comprising a second heavy variable region (V) and a second light chain variable
region (Vy.2), wherein the Vg, comprises the HC-CDR1 comprising the amino acid sequence of

SEQ 1D NO: 2, the HC-CDR2 comprising the amine acid sequence of SEQ D NO: 6, and the
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HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 10, and the V:; comprises the
LC-CDRI1 comprising the amino acid sequence of SEQ 1D NO: 15, the LC-CDR2 comprising
the amino acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid
sequence of SEQ 1D NO: 20

{0106] In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain variable region (Vy) and a light chain variable region (Vy), wherein
the antibody moiety competes for a binding epitope of Sclerostin with an antibody or antibody
fragment comprising a second heavy variable region (Vo) and a second light chain variable
region {Vi.o), wherein the V., comprises the HC-CDR1 comprising the amino acid sequence of
SEQ 1D NO: 1, the HC-CDR2 comprising the amino acid sequence of SEQ D NO: S, and the
HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 9, and the V., comprises the
LC-CDRI comprising the amino acid sequence of SEQ ID NO: 85, the LC-CDR2 comprising
the amino acid sequence of SEQ 1D NO: 18, and the LC-CDR3 comprising the amino acid
sequence of SEQ ID NG: 20,

[0107] In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain variable region (Vg) and a light chain variable region (Vy), wherein
the antibody moiety competes for a binding epitope of Sclerostin with an antibody or antibody
fragment comprising a secound heavy variable region (Vi) and a second light chain variable
region {Vi.), wherein the Vi comprises the HC-CDR1 comprising the amino acid sequence of
SEQ ID NO: 1, the HC-CDR2 comprising the amino acid sequence of SEQ ID NO: S, and the
HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 9, and the Vi comprises the
LC-CDRT comprising the amino acid sequence of SEQ D NO: 86, the LC-CDR2 comprising
the amino acid sequence of SEQ D NO: 18, and the LC-CDR3 comprising the amino acid
sequence of SEQ ID NOG: 20.

{6168} In some embodiments, the Vy comprises i} the HC-CDRI1 comprising the amino acid
sequence of any one of SEQ ID NOs: 1-4 and 12, it) the HC-CDR2 comprising the amino acid
sequence of any one of SEQ ID NOs: 5-8 and 13, and iii) the HC-CDR3 comprising the amino
acid sequence any one of SEQ 1D NOs: 2-11 and 14, or a variant thereof comprising up to 5, 4, 3,
2, or 1 amino acid substitutions in the HC-CDRs, and the Vi comprises i) the LC-CDRI
comprising the amino acid sequence of any one of SEQ ID NOs: 15-17, ii) the LC-CDR2

comprising the amino acid sequence of any one of SEQ ID NOs: 18 and 19, and iii) the LC-
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CDR3 comprising the amino acid sequence of any one of SEQ ID NOs: 20 and 21, or a variant
thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in the LC-CDRs.

18109} In some embodiments, the anti-Sclerostin construct comprises an antibody moisty
comprising a heavy chain variable region (Vy) and a light chain variable region {Vy), wherein
the Vi comprises the HC-CDR1 comprising the amino acid sequence of SEQ D NO: 12, the
HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 13, and the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 14; and the Vy, conprises the LC-CDRI1
comprising the amino acid sequence of SEQ ID NO: 15 or 16, the LC-CDR2 comprising the
amino acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid sequence
of any one of SEQ ID NOs: 20.

1011¢] In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain variable region (Vi) and a light chain variable region (Vy), wherein
the Vg comprises 1) the HC-CDRI comprising the amino acid sequence of SEQ ID NO: |, 11) the
HC-CDR2 comprising the amino acid sequence of SEQ ID NG: 5, and iit) the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 9, or a variant thereof comprising up to 3, 4,
3, 2, or | amino acid substitutions m the HC-CDRs, and the Vi comprises i) the LC-CDRI
comprising the amino acid sequence of SEQ ID MNO: 15, i) the LC-CDR2 comprising the amino
acid sequence of SEQ 1D NO: 18, and iii) the LC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 20, or a variant thereof comprising up t0 5, 4, 3, 2, or | amino acid substitutions in
the LC-CDRs. In some embodiments, the amino acid substitutions described above are imited to
“exemplary substitntions” shown in Table 2 of this application. In some embodiments, the amino
acid substitutions are limited to “preferred substitutions” shown in Table 2 of this application. in
some embodiments, the Vy comprises 1) the HC-CDRI1 comprising the amino acid sequence of
SEQ ID NO: 1, 1) the HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: S, and iii)
the HC-CDR3 comprising the amino acid sequence of SEQ [D NO: 9, and the Vy, comprises 1)
the LC-CDRI1 comprising the amino acid sequence of SEQ 1D NO: 15, i) the LC-CDR2
comprising the amino acid sequence of SEQ ID NO: 18, and iii) the LC-CDR3 comprising the
amino acid sequence of SEQ ID NGO: 20. In some embodiments, the Vg comprises an amino acid
sequence of SEQ 1D NO: 87, or a variant comprising an amino acid sequence having at least
about 80% (such as at least about any one of 80%, 85%, 90%, 95%. 96%, 97%, 98%, or 99%:}

sequence identity; and the Vi, comprises an amino acid sequence of SEQ 1D NO: 88, or a variant
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comprising an amino acid sequence having at least about 80% (such as at least about any one of
0%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity. In some embodiments, the
Vy comprises an amino acid sequence of SEQ 1D NO: 22, or 2 variant comprising an amino acid
sequence having at least about 80% (such as at least about any one of 80%, 85%, 90%, 95%,
96%, 97%, 98%, or 99%) sequence identity; and the Vi comprises an amino acid sequence of
SEQ 1D NO: 23, or a variant comprising an amino acid sequence having at least about 80% (such
as at least about any one of 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity.
In some embodiments, the Vy comprises an amine acid sequence of SEQ 1D NO; 26, or a variant
comprising an amine acid sequence having at least about 80% (such as at least about any one of
80%, 85%, 90%, 95%, 96%, 97%, 98%. or 99%) sequence identity; and the Vi comprises an
amino acid sequence of SEQ 1D NO: 27, or a variant comprising an amino acid sequence having
at least about 80% (such as at least about any one of 80%, 85%, 90%, 95%, 96%, 97%, 98%, or
99%) sequence identity.

[6111] In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain variable region (Vy) and a light chain variable region {(Vy), wherein
the Vi comprises 1) the HC-CDR1 comprising the amino acid sequence of SEQ ID NO: 1, i1) the
HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 6, and iii) the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 10, or a variant thereof comprising up to S,
4,3, 2, or 1 amino acid substitutions in the HC-CDRs, and the Vi comprises i) the LC-CDR1
comprising the amino acid sequence of SEQ 1D NO: 15, i) the LC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 18, and 1i1) the LC-CDR3 comprising the amino acid sequence of
SEQ ID NO: 20, or a variant thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in
the LC-CDRs. In some embodiments, the amino acid substitutions described above are limited to
“exemplary substitutions” shown in Table 2 of this application. In some embodiments, the amino
acid substitutions are limited to “preferred substitutions” shown in Tabie 2 of this application. In
some embodiments, the Vg comprises an amino acid sequence of SEQ ID NO: 24, or a variant
comprising an amino acid sequence having at least about 80% (such as at least about any one of
80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity; and the V| comprises an
amino acid sequence of SEQ ID NO: 25, or a variant comprising an amino acid sequence having
at least about 80% (such as at least about any one of 80%, 85%, 90%, 95%, 96%, 97%, 98%, or

99%) sequence identity. In some embodiments, the Vg comprises an amino acid sequence of
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SEQ 1D NO: 36, or a variant comprising an amino acid sequence having at least about 80% (such
as at least about any one of 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity;
and the Vi comprises an aminoc acid sequence of SEQ ID NO: 37, or a variant comprising an
amino acid sequence having at least about 80% (such as at least about any one of 80%, 85%,
90%., 95%, 96%, 97%, 98%, or 99%) sequence identity.

[6112] In some embodiments, the anti-Sclerostin construct comprises an antibody motety
comprising a heavy chain variable region (V) and a light chain variable region (Vy), wherein
the Vi comprises 1) the HC-CDR1 comprising the amine acid sequence of SEQ 1D NO: 2, i) the
HC-CDR2 comprising the amine acid sequence of SEQ D NO: 7, and 1ii) the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 10, or a variant thereof comprising up to 5,
4, 3,2, or | amino acid substitutions in the HC-CDRs, and the Vi comprises i) the LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 15, #1) the LC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 18, and 111) the LC-CDR3 comprising the amino acid sequence of
SEQ ID NG: 20, or a variant thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitotions m
the LC-CDRs. In some embodiments, the amine acid substitutions described above are limited to
“exemplary substitutions” shown in Table 2 of this application. In some embodiments, the amino
acid substitutions are limited to “preferred substitutions” shown in Table 2 of this application. In
some embodiments, the Vg comprises an aming acid sequence of SEQ 1D NO»: 28, or a variant
comprising an amino acid sequence having at least about 80% (such as at least about any one of
80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity; and the Vi comprises an
amino acid sequence of SEQ 1D NO: 29, or a variant comprising an amino acid sequence baving
at least about 80% (such as at least about any one of 80%, 85%, 90%, 95%, 96%, 97%, 9&%, or
99%) sequence identity.

j0113] In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain variable region (Vy) and a light chain variable region {Vy), wherein
the Vy comprises i) the HC-CDR1 comprising the amino acid sequence of SEQ D NO: 2, i) the
HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 6, and iii) the HC-CDR3
comprising the amino acid sequence of SEQ ID NO: 10, or a variant thereof comprising up to 3,
4,3, 2, or 1 amino acid substitutions in the HC-CDRs, and the V), comprises i) the LC-CDR1
comprising the amino acid sequence of SEQ 1D NO: 15, ii) the LC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 18, and iii) the LC-CDR3 comprising the amino acid sequence of
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SEQ ID NO: 20, or a variant thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in
the LC-CDRs. In some embodiments, the amino acid substitutions described above are limited to
“exemplary substitutions” shown in Table 2 of this application. In some embodiments, the amino
acid substitutions are limited to “preferred substitutions” shown in Table 2 of this application. In
some embodiments, the Vi comprises an amino acid sequence of SE( 1D NO: 30, or a variant

comprising an amino acid sequence having at least about 80% (such as at least about any one of

amino acid sequence of SEQ D NO: 31, or a variant comprising an amino acid sequence having
at least about 80% (such as at least about any one of 80%, 85%, 90%, 95%, 96%, 97%, 98%, or
99%) sequence identity.

10114] In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain variable region (Vi) and a light chain variable region (Vy), wherein
the Vg comprises 1) the HC-CDRI comprising the amino acid sequence of SEQ ID NO: 1, 11) the
HC-CDR2 comprising the amino acid sequence of SEQ ID NG: 5, and iit) the HC-CDR3
comprising the amino acid sequence of SEQ ID NO: 10, or a variant thereof comprising up to 3,
4,3, 2, or 1 amino acid substitutions in the HC-CDRs, and the V| comprises i) the LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 16, i) the LC-CDR2 comprising the amino
acid sequence of SEQ 1D NO: 18, and iii) the LC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 20, or a variant thereof comprising up t0 5, 4, 3, 2, or | amino acid sabstitutions in
the LC-CDRs. In some emibodiments, the amino acid substitutions described above are hmited to
“exemplary substitntions” shown in Table 2 of this application. In some embodiments, the amino
acid substitutions are limited to “preferred substitutions” shown in Table 2 of this application. in
some embodiments, the Vy comprises an amino acid sequence of SEQ ID NO: 32, or a variant
comprising an amino acid sequence having at least about 80% (such as at least about any one of
0%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity; and the Vi comprises an
amino acid sequence of SEQ ID NO: 33, or a variant comprising an amino acid seqguence having
at least about 80% (such as at least about any one of 80%, 85%, 90%, 95%, 96%, 97%, 98%, or
99%) sequence identity.

[6115] In some embodiments, the anti-Sclerostin construct comprises an antibody motety
comprising a heavy chain variable region (Vy) and a light chain variable region (Vy), wherein

the Vi comprises i) the HC-CDR1 comprising the amine acid sequence of SEQ 1D NO: 3, ii) the
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HC-CDRZ comprising the amino acid sequence of SEQ 1D NO: 7, and i) the HC-CDR3
comprising the amino acid sequence of SEQ ID NO: 10, or a variant thereof comprising up to 5,
4, 3,2, or 1 amino acid substitutions in the HC-CDRs, and the Vi comprises i) the LC-CDR1
comprising the amino acid sequence of SEQ 1D NO: 15, ii) the LC-CDR2 comprising the amino
acid sequence of SEQ 1D NO: 18, and iii) the LC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 20, or a variant thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in
the LC-CDRs. In some embodiments, the amino acid substitutions described above are limited to
“exemplary substitutions” shown in Table 2 of this application. In some embodiments, the amino
acid substitutions are limited to “preferred substitutions” shown in Table 2 of this application. In
some embodiments, the Vy comprises an amino acid sequence of SEQ 1D NO: 34, or a variant
comprising an amine acid sequence having at least about 80% (such as at least about any one of
0%, 85%, 90%, 95%, 96%, 97%. 98%, or 99%) sequence identity; and the Vi comprises an
amino acid sequence of SEQ ID NO: 35, or a variant comprising an amino acid sequence having
at least about 80% (such as at least about any one of 80%, 5%, 90%, §5%, 96%, 97%, 98%, or
99%) sequence identity.

[0116] In some embodiments, the anti-Sclerostin constroct comprises an antibody moitety
comprising a heavy chain variable region (Vg} and a light chain variable region {Vy}, wherein
the Vi comprises i) the HC-CDR1 comprising the amino acid sequence of SEQ ID NO: 1, ii) the
HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 5, and iii) the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 10, or a variant thereof comprising up to S,
4,3, 2, or | amino acid substitutions ju the HC-CDRs, and the Vi comprises 1) the LC-CDR1
comprising the amino acid sequence of SEQ 1D NO: 16, ii) the LC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 18, and iii) the LC-CDR3 comprising the amine acid sequence of
SEQ ID NO: 20, or a variant thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in
the LC-CDRs. In some embodiments, the amino acid substitutions described above are limited to
“exemplary substitutions” shown in Table 2 of this application. In some embodiments, the amino
acid substitutions are limited to “preferred substitutions” shown in Table 2 of this application. In
some embodiments, the Vg comprises an amino acid sequence of SEQ ID NO: 38, or a variant
comprising an amino acid sequence having at least about 80% (such as at least about any one of
R0%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity; and the V| comprises an

amino acid sequence of SEQ D NO: 39, or a variant comprising an amino acid sequence having
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at least about 80% (such as at least about any one of 80%, &5%, 90%, 95%, 96%, 97%., 98%, or
99%) sequence identity.

18117} In some embodiments, the anti-Sclerostin construct comprises an antibody moisty
comprising a heavy chain variable region (Vy) and a light chain variable region {Vy), wherein
the Vy comprises i} the HC-CDR1 comprising the amino acid sequence of SEQ ID NO: 4, ii) the
HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 8, and iii) the HC-CDR3
comprising the amino acid sequence of SEQ D NO: 11, or a variant thereof comprising up to 5,
4,3, 2, or 1 amino acid substitutions in the HC-CDRs, and the V), comprises i) the LC-CDR1
comprising the amino acid sequence of SEQ D NO: 17, 11) the LC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 19, and 1i) the LC-CDR3 comprising the amino acid sequence of
SEQ ID NO: 21, or a variant thereof comprising up to 5, 4, 3, 2, or | amino acid substitutions in
the LC-CDRs. In some embodiments, the amino acid sobstitutions described above are himited to
“exemplary substitutions” shown in Table 2 of this application. In some embodiments, the amino
acid substitutions are hmited to “preferred sobstitutions” shown in Table 2 of this apphcation. In
some embodiments, the Vy comprises an amino acid sequence of SEQ ID NO: 40, or a variant
comprising an amino acid sequence having at least about 80% (such as at least about any one of
0%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity; and the Vi comprises an
amino acid sequence of SEQ ID NO: 41, or a variant comprising an amino acid sequence having
at least about 80% (such as at least about any one of 80%, 85%, 90%, 95%, 96%, 97%, 98%, or
99%} sequence identity.

[0118] In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain variable region (Vy) and a light chain variable region (Vy), wherein
the Vi comprises i} the HC-CDRI comprising the amino acid sequence of SEQ 1D NO: 1, ii) the
HC-CDR2Z comprising the amine acid sequence of SEQ ID NO: 5, and iii) the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 9, or a variant thereof comprising up to 3, 4,
3, 2, or 1 amino acid substitutions i the HC-CDRs, and the Vi comprises i} the LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 85, ii) the LC-CDR2 comprising the amino
acid sequence of SEQ D NO: 18, and iii) the LC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 20, or a variant thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in
the LC-CDRs. In some embodiments, the amino acid substitutions described above are limited to

“exemplary substitutions” shown in Table 2 of this application. In some embodiments, the amino
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acid substitutions are limited to “preferred substitutions” shown in Table 2 of this application. In
some embodiments, the Vy comprises i) the HC-CDR1 comprising the amino acid sequence of
SEQ ID NO: 1, i) the HC-CDR2 comprising the amino acid sequence of SEQ ID NO: S, and iii)
the HC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 9, and the Vy, comprises i)
the LC-CDR1 comprising the amino acid seguence of SEQ ID NO: 85, ii) the LC-CDR2
comprising the amino acid sequence of SEQ ID NO: I8, and iii) the LC-CDR3 comprising the
amino acid sequence of SEQ 1D NO: 20, In some embodiments, the Vi comprises an amino acid
sequence of SEQ ID NO: 87, or a variant comprising an amino acid sequence having at least
about 80% (such as at least about any one of 80%, 85%, 90%, 95%. 96%, 97%, 98%, or 99%:
sequence identity; and the Vi comprises an amino acid seguence of SEQ 1D NO: 89, or a variant
comprising an amine acid sequence having at least about 80% (such as at least about any one of
0%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity,

[6119] In some embodiments, the anti-Sclerostin construct comprises an antibody moiety
comprising a heavy chain vanable region (Vy) and a light chain variable region (Vi), wherein
the Vi comprises i) the HC-CDR1 comprising the amino acid sequence of SEQ 1D NO: 1, i) the
HC-CDR2 comprising the amino acid sequence of SEQ ID NO: §, and iit) the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 9, or a variant thereof comprising up 1o 3, 4,
3, 2, or 1 amino acid substitutions in the HC-CDRs, and the Vi comprises i) the LC-CDRI
comprising the amino acid sequence of SEQ ID NO: 86, 1i) the LC-CDR2 comprising the amino
acid sequence of SEQ 1D NO: 18, and iii) the LC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 20, or a variant thereof comprising up t0 5, 4, 3, 2, or | amino acid sabstitutions in
the LC-CDRs. In some embodiments, the amino acid substitutions described above are limited to
“exemplary substitutions” shown in Table 2 of this application. In some embodiments, the amino
acid substitutions are limited to “preferred substitutions” shown in Table 2 of this application. in
some embodiments, the Vy comprises 1) the HC-CDRI1 comprising the amino acid sequence of
SEQ 1D NO: 1, ii) the HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 5, and i1}
the HC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 9, and the Vi comprises i)
the LC-CDRI1 comprising the amino acid sequence of SEQ ID NO: 86, ii) the LC-CDR2
comprising the amino acid sequence of SEQ ID NO: 18, and iii) the LC-CDR3 comprising the
amino acid sequence of SEQ ID NO: 20, In some embodiments, the Vi comprises an amino acid

sequence of SEQ 1D NO: 87, or a variant comprising an amino acid sequence having at least
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about 80% {such as at least about any one of 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%)
sequence identity; and the Vi comprises an amino acid seguence of SEQ 1D NO: 90, or a variant
comprising an amino acid sequence having at least about 80% (such as at least about any one of
0%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity.

{0128} In some embodiments, there is provided an anti-Sclerostin construct comprising an
antibody moiety that specifically recognizes Sclerostin, wherein the antibody moiety comprises a
heavy chain variable region (V) and a light chain variable region (V1), wherein:

aya HC-CDRI, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDRY, a CDR2, and a CDR3 within the Vi having the sequence set forth in SEQ
D NO: 22, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI, a CDR2, and a CDR3 within the V¢ having the sequence set forth in
SEQ D NO: 23;

b} a HC-CDR1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vg having the sequence set forth in SEQ
1D NO: 24, and a LC-CDR1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI1, a CDR2, and a CDR3 within the Vi having the sequence set forth in
SEQ ID NO: 25;

¢y a HC-CDR1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vg having the sequence set forth in SEQ
1D NO: 26, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the V¢ having the sequence set forth in
SEQ ID NOG: 27;

d)a HC-CDR1, a HC-CDR2Z, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDRZ, and a CDR3 within the Vy having the sequence set forth in SEQ
I NO: 28, and a LC-CDRI, a LC-CDR2Z, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI1, a CDR2, and a2 CDR3 within the V having the sequence set forth in
SEQ 1D NO: 29;

e} a HC-CDRI, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vg having the sequence set forth in SEQ
1D NO: 30, and a LC-CDR1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
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acid sequences of 2 CDRI1, a CDR2, and a2 CDR3 within the V having the sequence set forth in
SEQ 1D NO: 31;

fy a HC-CDR1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDRZ, and a CDR3 within the Vg having the sequence set forth in SEQ
1D NOG: 32, and a LC-CDR1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the Yy, having the sequence set forth in
SEQ ID NO: 33;

¢)ya HC-CDRI1, a HC-CDRZ, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDRY, a CDR2, and a CDR3 within the Vi having the sequence set forth in SEQ
D NO: 34, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI, a CDR2, and a CDR3 within the V¢ having the sequence set forth in
SEQ 1D NO: 35;

h) a HC-CDRI1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vg having the sequence set forth in SEQ
1D NO: 36, and 2 LC-CDR1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI1, a CDR2, and a CDR3 within the Vi having the sequence set forth in
SEQ ID NO: 37;

iy a HC-CDRI1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vy having the sequence set forth in SEQ
1D NO: 38, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the V¢ having the sequence set forth in
SEQ ID NO: 39;

i) a HC-CPR1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDRZ, and a CDR3 within the Vy having the sequence set forth in SEQ
{3 NO: 40, and a LC-CDRI, a LC-CDR2Z, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI1, a CDR2, and a2 CDR3 within the V having the sequence set forth in
SEQ 1D NO: 41;

k) a HC-CDRI1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vg having the sequence set forth in SEQ
1D NO: 87, and a LC-CDR1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
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acid sequences of 2 CDRI1, a CDR2, and a2 CDR3 within the V having the sequence set forth in
SEQ 1D NO: 88;

1y a HC-CDRI1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDRZ, and a CDR3 within the Vg having the sequence set forth in SEQ
1D NOG: 87, and a LC-CDR1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the Yy, having the sequence set forth in
SEQ ID NO: 89; or

m)a HC-CDRY, a HC-CDR2, and 2 HC-CDR3, respectively comprising the amino acid
sequences of a CDRY, a CDR2, and a CDR3 within the Vi having the sequence set forth in SEQ
D NO: 87, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI, a CDR2, and a CDR3 within the V¢ having the sequence set forth in
SEQ D NO: 90.
[6121] In some embodiments, the construct comprises or is an antibody or antigen-binding
fragment thereof selected from the group consisting of a full-length antibody, a bispecific
antibody, a single-chain Fv (scFv) fragment, a Fab fragment, a Fab’ fragment, a F(ab’)2, an Fv
fragment, a disulfide stabilized Fv fragment (dsFv), a dsscFv, a (dsFv);, a VgH, a Fv-Fe fusion, a
scFv-Fe fusion, a scFv-Fv fusion, a diabody, a tribody, and a tetrabody.
[0122] In some embodiments, the anti-Sclerostin antibody moiety is a fuli-length antibody.
[0123] In some embodiments, the anti-Sclerostin antibody moiety is a scFv or dsscFv.
[0124] In some embodiments, the anti-Sclerostin antibody moiety described above comprises
an Fc fragment of an immunoglobulin selected from the group consisting of 1gG, IgA, IgD, IgE,
1gM, and combinations and hybrids thereof. In some embodiments, the anti-Sclerostin antibody
moiety or the fuli-length antibody described above comprises an Fec fragment of an
immunoglobulin selected from the group consisting of I[gGl, [gG2, [gG3, IgG4, and
combinations and hybrids thereof. In some embodiments, the Fc fragiment has a reduced effector
fimction as compared to the corresponding wildtype Fe fragment. In some embodiments, the Fc
fragment has an enhanced effector fumction as compared to the corresponding wildtype Fc
fragment.
[6323] In some embodiments, the antibody moiety comprises a humanized antibody of any of

the antibody moiety described herein.
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{0826] In some embodiments, the anti-Sclerostin construct comprises or is an anti-Sclerostin
fusion protein.

{0127} In some embodiments, the anti-Sclerostin construct comprises or is a multispecific anti-
Sclerostin construct (such as a bispecific antibody).

{0828] In some embodiments, the Sclerostin is a human Sclerostin,

a} Antibody affinity

{6129} Binding specificity of the antibody moieties can be determined experimentally by
methods known in the art. Such methods comprise, but are not limited to Western blots, ELISA-,
RIA-, ECL-, IRMA-, EIA-, BLI-, BIACORE™ -tests and peptide scans.

10138] In some embodiments, the Ky of the binding between the antibody moiety and
Sclerostin is about 1077 M to about 1077 M, about 107 M to about 10”5 M, about 10°° M to about
107 M, about 10 M to about 107° M, about 107° M to about 167" M, about 101" M to about 10°
2 M, about 107 M to about 107 M, about 10 M to about 1077 M, about 10”° M to about 107
M, about 107'° M to about 107% M, about 107 M to about 107! M, about 10”° M to about 107 M,
about 10° M to about 1071 M, about 107 M to about 107° M, about 10 M to about 107'° M, or
about 107 M to about 10° M. In some embodiments, the Kp, of the binding between the antibody
moiety and Sclerostin is stronger than about any one of 107 M, 108 M, 109 M, 1077 M, 107 M,
or 107 M. In some embodiments, the Sclerostin is a human Sclerostin. In some embodiments,
Sclerostin is cynomolgus Sclerostin,

{0131} In some embodiments, the K,, of the binding between the antibody moiety and
Sclerostin is about 107 M7's™ to about 10° M™'s™, about 10° M's™ to about 10° M™'s”, about 10
M s to about 10° M7's™, about 10° M7's™ to about 10° M7, about 10° M™'s™ to about 107 M-
15 or about 107 M7's! to about 10° M7's?. In some embodiments, the K, of the binding
between the antibody moiety and Sclerostin is about 10° M™'s™ to about 10° M's™, about 10° M~
's! to about 10° M'ls'}, about 10° M's™ to about 107 M s"}', about 10° M's™ to about 10° M~ s'l,
about 10° M's™ to about 167 Ms, or about 10° Ms? to about 10° M7's?. In some
embodiments, the K., of the binding between the antibody moiety and Sclerostin is no more than
about any one of 10 M']S'i, 10t M s, 10} l‘\fi']s"‘, 10° M']s'l, 107 M5 or 10° M7's In some
embodiments, Sclerostin is human Sclerostin, In some embodiments, Sclerostin is cynomolgus

Sclerostin.
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{0832} In some embodiments, the K.y of the binding between the antibody moiety and
Sclerostin is about 1 5™ to about 10° 57, about 1 s to about 107 s, about 107 s to about 107
J, about 107 s to about 107 s, about 107 7 to about 107 s‘l, about 107 s™ to about 10 s‘l,
about 1 57 to about 107 s'}, about 107 5™ to about 107 s'], about 107 s to about 107 s‘l, about
107 s to about 107 s‘l, about 107 5™ to about 107 s, or about 107 s to about 107 s, In some
embodiments, the Ky of the binding between the antibody moiety and Sclerostin is at least about
any one of 1 s, 10787 107 87, 107 s, 107 87 or 10§71 In some embodiments, Sclerostin is
human Sclerostin. In some embodiments, Sclerostin is cynomolgus Sclerostin,

10133] In some embodiments, the binding affinity of the anti-Sclerostin antibody moiety or
anti-Sclerostin construct are higher (for example, has a smaller K value) than an existing anti-
Sclerostin antibody (e.g., Romosozumab).

b) Chimeric or humanized antibodies

[6134] In some embodiments, the anti-Sclerostin construct {e.g., the anti-Sclerostin antibody
meiety) is a chimeric antibody. Certain chimeric antibodies are described, e.g., in U.S. Patent No.
4,816,567, and Morrison et al., Proc. Natl. Acad. Sci. US4, B1:6851-6855 (1984)). In some
embodiments, a chimeric antibody comprises a non-human variable region (e.g, a variable
region derived from mouse) and a human constant region. In some embodiments, a chimeric
antibody s a “class switched” antibody in which the class or subclass has been changed from
that of the parent antibody. Chimeric antibodies include antigen-binding fragments thereof.
[0135] In some embodiments, the anti-Sclerostin construct {e.g., the anti-Sclerostin antibody
motety) is a humanized antibody. Typically, a non-human antibody s humanized to reduce
mmunogenicity to humans, while retaining the specificity and affinity of the parental non-
human antibody. Generally, a humanized antibody comprises one or more variable domains in
which HVRs, e.g., CDRs, (or portions thereof) are derived from a non-human antibody, and FRs
{or portions thereof) are derived from buman antibody sequences. A humanized antibody
optionally will also comprise at east a portion of a human constant region. In some embodiments,
some FR residues in a humanized antibody are substituted with corresponding residues from a
non-hman antibody {e.g., the antibody from which the HVR residues are derived), eg., to
restore or improve antibody specificity or affinity.

{0136} Humanized antibodies and methods of making them are reviewed, e.g., in Almagro and

Fransson, Front. Biosci. 13:1619-1633 (2008), and are further described, e.g., in Riechmann e
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al., Nature 332:323-329 (1988); Queen ef al, Proc. Nat'l Acad Sci. US4 86:10029-10033
{1989); US Patent Nos. 5, 821,337, 7,527,791, 6,982,321, and 7,087,409, Kashmiri ef «l.,
Methods 36:25-34 (2005) (describing SDR (a-CDR) grafting); Padlan, Mol Imnunocl. 28:489-
498 (1991) (describing “resurfacing”™); Dall’ Acqua ef al., Methods 36:43-60 (2005) (describing
“FR shuffling”); and Osbourn ef @f., Methods 36:61-68 (2005) and Klimka ef al, Br. J. Cancer,
83:252-260 (2000} (describing the “guided selection” approach to FR shuffling).

10137} Human framework regions that may be used for humanization include but are not
limited to: framework regions selected using the “best-fit” method (see, eg., Sims ef al. J.
Immunol 151:2296 (1993)); Framework regions derived from the consensus sequence of human
antibodies of a particular subgroup of light or heavy chain variable regions (see, e g., Carter ef al.
Proc. Natl Acad. Sci. USA, 89:4285 (1992); and Presta er al. J. Immunol., 151:2623 (1993));
human mature (somatically mutated) framework regions or human germline framework regions
(see, e.g., Almagro and Fransson, Front. Biosci. 13:1619-1633 (2008)); and framework regions
dertved from screening FR libraries (see, e.g., Baca ef al., J. Biol. Chem. 272:10678-10684 (1997)
and Rosok ef al., J. Biol. Chem. 271:22611-22618 (1996)).

[6138] It is understood that the humanization of mouse derived antibodies is a conmmon and
routinely used art. It is therefore understood that a lmmanized format of any and all of the anti-
Sclerostin antibodies disclosed in Sequence Table can be used in a preclinical or clinical setting.
In cases where a humanized format of any of the referenced anti-Sclerostin antibodies or their
antigen-binding regions thereof is used in such a preclinical or clinical setting, the then
humanized format is expected to bear the same or similar biological activities and profiles as the
original non-humanized format.

¢} Human antibodies

[0139] In some embodiments, the anti-Sclerostin construct {e.g., the anti-Sclerostin antibody
moiety) is a human antibody (known as buman domain antibody, or human dAb). Homan
antibodies can be produced using various techniques known in the art. Human antibodies are
described generaily in van Dijk and van de Winkel, Curr. Opin. Pharmacel. 5: 368-74 (2001),
Lonberg, Curr. Opin. Immunol. 20:450-459 (2008), and Chen, Mol Immunocil. 47(4)912-21
(2010}. Transgenic mice ot rats capable of producing fully human single-domain antibodies (or
sdAb) are known i the art. See, eg, USZO0090307787A1, U.S. Pat. No. §,754,287,
US20150289489A1, US20100122358A1, and W(O2Z004049794.

7
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{0840} Human antibodies {eg., human dAbs) may be prepared by administering an
immunogen to a transgenic animal that has been modified to produce intact human antibodies or
intact antibodies with buman variable regions in response to antigenic challenge. Such animals
typically contain all or a portion of the human immunoglobulin loci, which replace the
endogenous immunoglobulin loci, or which are present extrachromosomally or integrated
randomly into the animal’s chromosomes. In such transgenic mice, the endogenous
immunoglobulin loci have generally been inactivated. For review of methods for obtaining
human antibodies from transgenic animals, see Lonberg, Nar. Biofech. 23:1117-1125 (2005). See
also, e.g., U.S. Patent Nos. 6,075,181 and 6,150,584 describing XENOMOUSE™ technology;
U.S. Patent No. 5,770,429 describing HuMap® technology; U.S. Patent MNo. 7,041,870
describing K-M MOUSE”™ technology, and U.S. Patent Application Publication No. US
2007/0061900, describing VELOCIMOUSE™ technology). Human variable regions from intact
antibodies generated by such animals may be further modified, e.g., by combining with a
different human constant region.

[01431] Human antibodies (e.g., buman dAbs) can also be made by hybridoma-based methods.
Human myeloma and mouse-tuman heteromyeloma cell lines for the production of human
monocional antibodies have been described {See, e.g., Kozbor J. Immunol., 133: 3001 {1984);
Brodeur et al, Monoclonal Antibody Production Technigues and Applications, pp. 51-63
{(Marcel Dekker, tnc., New York, 1987); and Boemer ef al, J Tmmunol., 147: 86 (1991).
Huomao antibodies generated via human B-cell hybridoma technology are also deseribed in Li ef
al, Proc. Natl Acad. Sci. US4, 103:3557-3562 (2006). Additional methods include those
described, for example, in U.S. Patent No. 7,189,826 {(describing production of monoclonal
human [gM antibodies from hybridoma cell lines) and Ni, Xiandai Mianyixue, 26{(4):265-268
(2006} (describing human-human hybridomas). Human hybridoma technology (Trioma
technology) is also described in Vollmers and Brandlein, Histology and Histopathology,
20(3%.927-937 (2005) and Volimers and Brandlein, Methods and Findings in Experimental and
Clinical Pharmacology, 27(3):185-91 (2005).

[6142] Human antibodies {e.g., human dAbs) may also be generated by isolating Fv clone
variable domain sequences selected from human-derived phage display libraries. Such variable
domain sequences may then be combined with a desired human constant domain. Technigues for

selecting human antibodies from antibody libraries are described below,
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d) Library-derived antibedies

[0143] The anti-Sclerostin antibody muoieties described herein may be isolated by screening
combinatorial libraries for antibodies with the desired activity or activities. For example, a
variety of methods are known in the art for generating phage display libraries and screening such
fibraries for antibodies possessing the desired binding characteristics. Such methods are reviewed,
e.g., in Hoogenboom ef @ in Methods in Molecular Biology 178:1-37 (O'Brien ef ai., ed,,
Human Press, Totowa, NJ, 2001} and further described, e.g., in the McCafferty ef al., Nature
348:552-554; Clackson ef al., Nature 352: 624-628 {1991); Marks ef al., J. Mol Biol 222: 581-
597 (1992); Marks and Bradbury, in Methods in Molecular Riology 248:161-175 (Lo, ed.,
Human Press, Totowa, NJ, 2003); Sidhu e al., J. Mol Biol 338(2): 299-310 (2004); Lec et al., J.
Mol. Biol. 340(5): 1073-1093 (2004); Fellouse, Proc. Natl Acad Sci. USA 101{34). 12467-
12472 2004); and Lee ef al, J Immunol Methods 284(1-2) 119-132(2004). Methods for
constructing single-domain antibody libraries have been described, for example, See U.S. Pat.
NO. 7371849,

[0144] In certain phage display methods, repertoires of Vi and Vi genes are separately cloned
by polymerase chain reaction (PCR) and recombined randomly in phage libraries, which can
then be screened for antigen-binding phage as described i Winter ef al., Ann. Rev. Immunol, 12:
433-455 (1994), Phage typically displays antibody fragments, either as scFv fragments or as Fab
fragments. Libraries from immmunized sources provide high-affinity antibodies to the immunogen
without the requirement of constructing hybridomas. Alternatively, the naive repertoire can be
cloned {e.g., from human} to provide a single source of antibodies to a wide range of non-self
and also self-antigens without any immunization as described by Griffiths er of, EMBO J, 12:
725-734 (1993}, Finally, naive lbraries can also be made synthetically by cloning unrearranged
V-gene segments from stem cells, and using PCR primers containing random sequence to encode
the highly variable CDR3 regions and to accomplish rearrangement in vitro, as described by
Hoogenboom and Winter, J Mol Biol, 227: 381-388 (1992). Patent publications describing
human antibody phage libraries include, for example: US Patent No. 5,750,373, and US Patent
Publication Nos. 2005/0079574, 20605/0119455, 2005/6266000, 2007/0117126, 2047/0160598,
2007/0237764, 2007/0292936, and 2009/60602360.

[0145] Antibodies or antibody fragments isolated from human antibody libraries are

considered human antibodies or human antibody fragments herein.
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¢) Substitution, insertion, deletion and variants

[6146] In some embodiments, antibody variants having one or more amino acid substitutions
are provided. Sites of interest for substitutional mutagenesis include the HVRs (or CDRs) and
FRs. Conservative substitutions are shown in Table 2 under the heading of “Preferred
substitutions.” More substantial changes are provided in Table 2 under the heading of
“exemplary substitutions,” and as further described below in reference to amino acid side chain
classes. Amino acid substitutions may be introduced into an antibody of interest and the products
screened for a desired activity, eg., retained/improved antigen binding, decreased
immunogenicity, or improved ADCC or CDC.

Table 2. Amino acid substitutions

Original Residue Exemplary Substitutions Preferred Substitutions
Ala(A) Val; Leu; He Val
Arg (R) Lys; Gln; Asn Lys
Asn (N) Gln; His; Asp, Lys; Arg Gln
Asp (D) Glu; Asn Glu
Cys () Ser; Ala Se
Gl () Asn; Glu Asn
Glu (E) Asp; Gln Asp
Gly ((3) Ala Ala
His (H) Asn; Gln; Lys; Arg Arg
lie (1) Leu; Val; Met; Ala; Phe; Norleucine | Leu
Leu(L) Norleucine; He; Val; Met; Ala; Phe | lle
Lys (K) Arg; Glin; Asn Arg
Met (M) Leu; Phe; le Leu
Phe (F) Trp: Leu; Val; lle; Ala; Tyr Tyr
Pro (P} Ala Ala
Ser (3) Thr Thr
Thr (T) Val; Ser Ser
Trp (W) Tvr; Phe Tyr
Tyr () Trp; Phe; Thr; Ser Phe
Val (V) Tle; Leu; Met; Phe; Ala; Norleucine | Len

{0347} Amino acids may be grouped according to common side-chain properties: (1)
hydrophobic: Norleucine, Met, Ala, Val, Leu, le; (2) neutral hydrophilic: Cys, Ser, Thr, Asn,
Gln; (3) acidic: Asp, Glu; (4) basic: His, Lys, Arg; (5) residues that influence chain orientation:

Gly, Pro; and (6) aromatic: Trp, Tyr, Phe.
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{0148] Non-conservative substitutions will entail exchanging a member of one of these classes
for another class.

16149} One type of substitutional variant involves substituting one or more hypervariable
region residues of a parent antibody {(e.g., a humanized or human antibody). Generally, the
resulting variant(s) selected for further study will have modifications {e.g.,, improvements) in
certain biological properties (e.g., increased affinity, reduced immunogenicity) relative to the
parent antibody and/or will have substantially retained certain biological properties of the parent
antibody. An exemplary substitutional variant is an affinity matured antibody, which may be
conveniently generated, e.g., using phage display-based affinity maturation technigues such as
those described herein. Briefly, one or more HVR residues are mutated and the variant antibodies
displayed on phage and screened for a particular biological activity {e.g. binding affinity}.

[0150] Alterations (e.g., substitutions) may be made in HVRs, eg,

to improve antibody
affinity. Such alterations may be made in HVR “hotspots,” i.e., residues encoded by codons that
undergo mutation at high frequency during the somatic maturation process (see, e.g., Chowdhury,
Methods Mol Biol 207:179-196 (2008)), and/or SDRs (a~-CDRs), with the resulting variant Vg
or Vi, being tested for binding affinity. Affinity matoration by constructing and reselecting from
secondary libraries has been described, e.g., in Hoogenboom er o/ in Methods in Molecular
Bivlogy 178:1-37 (O’Brien ef af., ed., Human Press, Totowa, NJ, (2001)). In some embodiments
of affinity maturation, diversity is introduced into the variable genes chosen for maturation by
any of a variety of methods (e.g., ervor-prone PCR, chain shuffling, or oligonucieotide-directed
mutagenesis). A secondary library is then created. The library is then screened to identify any
antibody variants with the desired affinity. Another method to introduce diversity involves HVR-
directed approaches, in which several HVR residues {e.g., 4-6 residues at a time) are randomized.
HVR residues involved in antigen binding may be specifically identified, e g., using alanine
scanning mutagenesis or modeling. COR-H3 and CDR-L3 in particular are often targeted.

{0151} In some embodiments, substitutions, insertions, or deletions may occur within one or
more HVRs so long as such alterations do not substantially reduce the ability of the antibody to
bind antigen. For example, conservative alterations {(e.g., conservative substitutions as provided
herein) that do not substantially reduce binding affinity may be made in HVRs, Such alterations

may be outside of HVR “hotspots” or CDRs.
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{0852] A wuseful method for identification of residues or regions of an antibody that may be
targeted for mutagenesis is called “alanine scanning mutagenesis” as described by Cunningham
and Wells (1989) Science, 244:1081-1085. In this method, a residue or group of target residues
{e.g., charged residues such as Arg, Asp, His, Lys, and Glu} are identified and replaced by a
neutral or negatively charged amino acid (e.g., alanine or polyalanine) to determine whether the
interaction of the antibody with antigen is affected. Further substitutions may be introduced at
the amino acid locations demonstrating functional sensitivity to the initial substitutions.
Alternatively, or additionally, a crystal structure of an antigen-antibody complex to identify
contact points between the antibody and antigen. Such contact residues and neighboring residues
may be targeted or climinated as candidates for substitution. Variants may be screened to
determine whether they contain the desired properties.

[6183] Amino acid sequence insertions include amino- and/or carboxyl-terminal fusions
ranging in length from one residue to polypeptides containing a hundred or more residues, as
well as intrasequence insertions of single or multiple amino acid residoes. Examples of terminal
insertions include an antibody with an N-terminal methionyl residue. Other insertional variants
of the antibody molecule include the fusion to the N- or C-terminus of the antibody to an enzyme
(e.g., for ADEPT) or a polypeptide which increases the serum half-life of the antibody.

fy Glycosylation variants

[6184] In some embodiments, the anti-Sclerostin construct {e.g., the anti-Sclerostin antibody
moiety) is altered to increase or decrease the extent to which the construct is glycosylated.
Addition or deletion of glycosylation sites to an antibody may be conveniently accomplished by
altering the amino acid sequence such that one or more glycosylation sites is created or removed.
{#155] Where the antibody moiety comprises an Fc region, the carbohydrate attached thereto
may be altered. Native antibodies produced by mammmalian celis typically comprise a branched,
biantennary oligosaccharide that is generally attached by an N-linkage to Asu297 of the Cy2
domain of the Fc region. See, e.g., Wright ef of. TIBTECH 15:26-32 (1997). The oligosaccharide
may include various carbohydrates, e.g., mannose, N-acetyl glucosamine {GleNAc), galactose,
and sialic acid, as well as a fucose attached to a GIcNAc in the “stem”™ of the biantennary
oligosaccharide structure. In some embodiments, modifications of the oligosaccharide in the
antibody moiety may be made in order to create antibody variants with certain improved

properties.
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{0i536] In some embodiments, the anti-Sclerostin construct {e.g., the anti-Sclerostin antibody
moiety) has a carbohydrate structure that lacks fucose attached (directly or indirectly) to an Fc
region. For example, the amount of fucose in such antibody may be from 1% to 80%, from 1% to
65%, from 5% to 65% or trom 20% to 40%. The amount of fucose is determined by calculating
the average amount of fucose within the sugar chain at Asn297, relative to the sum of all
glycostructures attached to Asn 297 (e.g., complex, hybrid and high mannose structures) as
measured by MALDI-TOF mass spectrometry, as described in WO 2008/077546, for example.
Asn297 refers to the asparagine residue located at about position 297 in the Fc region (EU
numbering of Fc region residues); however, Asn297 may also be located about = 3 amino acids
upstream or downstream of position 297, ie, between positions 294 and 300, due to minor
sequence variations i antibodies. Such fucosylation vartants may have improved ADCC
function. See, e.g., US Patent Publication Nos, US 2003/6157108 (Presta, L.); US 2004/0093621
(Kyowa Hakko Kogyo Co., Lid). Examples of publications related to “defucosylated” or
“fucose~deficient” antibody variants include: US 2003/0157108, WO 2000/61739; WO
2001/29246; US 2003/0115614; US 2002/0164328; US 2004/0093621; US 2004/0132140; US
2004/0110704; US 2004/0110282; US 2004/0109865;, WO 2003/085119; WO 2003/084570;
WO 2605/035586; WO 2605/035778; WO2005/053742; W0O2002/031140; Okazaki ef af. J. Mol
Biol. 336:1239-1249 (2004); Yamane-Ohnuoki er al. Biotech. Bioeng. 87: 614 (2004). Examples
of cell lines capable of producing defucosylated antibodies inciude Leci3 CHO cells deficient in
protein fucosvlation (Ripka ef al. Arch. Biochem. Biophys. 249:533-545 (1986); US Patent
Application No. US 2003/0157108 Al, Presta, L; and WO 2004/056312 Al, Adams er of,
especially at Example 11), and knockout cell lines, such as alpha-1,6-fucosyltransferase gene,
FUTS, knockout CHO cells (see, e.g., Yamane-Chnuki ef al. Biotech. Biceng. 87: 614 (2004);
Kanda, Y. ef al., Biotechnol. Bioeng., 94(4}:680-688 (2006); and W(2003/085107).

{01587 In some embodiments, the anti-Sclerostin construct {e.g., the anti-Sclerostin antibody
moiety) has bisected oligosaccharides, e.g., in which a biantennary oligosaccharide attached to
the Fc region of the antibody is bisected by GlcMNAc. Such antibody variants may have reduced
fucosylation and/or improved ADCC function. Examples of such antibody variants are described,
e.g., in WO 2003/011878 (Jean-Mairet ef al.); US Patent No. 6,602,684 (Umana ef al.); and US
2005/0123546 (Umana ef al). Antibody variants with at least one galactose residue in the

oligosaccharide attached to the Fc region are alse provided. Such antibody variants may have
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improved CDC function. Such antibody variants are described, e.g., in WO 1997/30087 (Patel e¢
al y, WO 1998/58964 (Raju, 8.); and WO 1999/22764 (Rajy, S.).

g} Fe region variants and light chain censtant region variants

{01588] In some embodiments, the anti-Sclerostin construct (e.g., the anti-Sclerostin antibody
moiety) comprises an Fe fragment.

{0159] The term “Fc region,” “Fc domain,” “Fc fragment” or “Fe¢” refers to a C-terminal non-
antigen binding region of an immunoglobulin heavy chain that contains at feast a portion of the
constant region. The term includes native Fc regions and variant Fc regions. In some
embodiments, a human [gG heavy chain Fc region extends from Cys226 to the carboxyi-
terminus of the heavy chain. However, the C-terminal lysine (Lys447) of the Fc region may or
may not be present, without affecting the structure or stability of the Fc region. Unless otherwise
specified herein, numbering of amino acid residues in the 1gG or Fe region is according to the
EU numbering system for antibodies, also called the EU index, as described in Kabat er af,
Sequences of Proteins of Immunological Interest, 5th Ed. Public Health Service, National
Institutes of Health, Bethesda, MD, 1991,

[81608] In some embodiments, the F¢ fragment is from an immunoglobulin selected from the
group consisting of Ig(3, IgA, IgD, Igh, IgM, and combinations and hybrids thereof. In some
embodiments, the Fc fragroent is from an immounoglobulin selected from the group consisting of
1gG1, 1gG2, 1g(G3, 1eG4, and combinations and hybrids thereof.

[0161] In some embodiments, the Fc fragment has a reduced effector function as compared to
corresponding wildtype Fc fragment (such as at least about 30%, 40%, 50%, 60%, 70%, 80%,
&5%, 90%, or 95% reduced effector fimction as measured by the level of antibody-dependent
celivlar cytotoxicity (ADCC)).

[0162] In some embodiments, the Fc fragment is an IgG1 Fce fragment. In some embodiments,
the IgGl Fe fragment comprises a L234A mmation and/or a L235A mutation. In some
embodiments, the Fe fragment is an 1gG2 or IgG4 Fe fragment. In some embodiments, the Fe
fragment is an [gG4 Fe fragment comprising a S228P, F234A, and/or a L235A mutation. In
some embodiments, the Fc fragment comprises a N297A mutation. In some embodiments, the Fc
fragment comprises a N297G mutation.

{0163} In some embodiments, one or more amine acid modifications may be introduced into
the Fc region of the antibody moiety, thereby generating an Fc region variant. The Fc region
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variant may comprise a human Fc region sequence {e.g., a human IgGl, [gG2, 123 or [gG4 Fc
region) comprising an amino acid modification {e.g. a substitution) at one or more amino acid
positions. In some embodiments, the Fc fragment is derived from a rat Fc region sequence {e.g.,
a rat lg(G2 Fc) or a mouse Fe region sequence {e.g., a mouse IgG1 Fe).

{0164} In some embodiments, the Fc fragment comprises a human IgG2 Fc region.

16165] In some embodiments, the Fc fragment comprises a human [gG4 Fe region. In some
embodiments, the F¢ fragment comprises a modified human IgG4 heavy chain Fo region
comprising one or more {(such as two, three, or four) substitutions selected from the group
consisting of S228P, T366W, and optional H435R, and optional Y436F. The numberings of the
modifications described herein are according to the EU index unless otherwise noted. In some
embodiments, the Fc¢ fragment comprises a modified human IgG4 heavy chain Fc region
comprising S228P, T366W, and optional H435R, and optional Y436F. In some embodiments,
the F¢ fragment comprises a modified human TgG4 heavy chain Fe region comprising one or
more {such as two, three, four, five or six) substitutions selected from the group consisting of
FizoC, L128C, CI31S, F170C, PI61C, VI73C, S228P, T366S, L368A, and Y407V, and
optional H435R, and optional Y436F. In some embodiments, the Fc fragment comprises a
modified homan 1gG4 heavy chain Fe region comprising a8} C1318S, 8228P, T366S, L368A, and
Y407V, and b) one of the substitutions selected from the group consisting of Fi126C, L128C,
FI170C, P161C, and V173C, and ¢) optional H435R, and optional Y436F. In some embodiments,
the Fc fragment comprises a modified human 1gG4 heavy chain Fc region comprising one or
more (such as two, three, four, five or six) substitutions selected from the group consisting of
F126C, CI318S, S228P, T3668, L368A, and Y407V, and optional H435R, and optional Y436F.
in some embodiments, the Fe fragment comprises a modified human [gG4 heavy chain Fe region
comprising F126C, C1318, S228P, 13668, L368A, and Y447V, and optional H435R, and
optional Y436F. In some embodiments, the Fc fragment comprises a modified human igG4
heavy chain Fc region comprising L128C, C1318, S228P, T366S, L368A, and Y407V, and
optional H435R, and optional Y436F. In some embodiments, the Fc fragment comprises a
modified human [gG4 heavy chain Fe region comprising C1318, F170C, 8228P, T36685, L368A,
and Y407V, and optional H435R, and optional Y436F. In some embodiments, the Fe fragment
comprises a modified human IgG4 heavy chain Fc region comprising C1318, V173C, 3228P,
T3668, L368A, and Y407V, and optional H435R, and optional Y436F. In some embodiments,
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the Fc fragment comprises a modified human 1gG4 heavy chain Fc region comprising C1318,
P171C, S228P, T3668, L368A, and Y407V, and optional H435R, and optional Y436F.

{0i66] In some embodiments, the anti-Sclerostin construct comprises a Fe¢ fragment
comprising a) a first modified human 1gG4 heavy chain Fc region comprising S228P, T366W,
and b} a second moditied human [gG4 heavy chain Fc region comprising a) 1318, S228P,
T3668, L368A, and Y407V, and optional H435R, and optional Y436F, and b) one of the
substitutions selected from the group consisting of F126C, L128C, F170C, P161C, and VI73C.
10167} In some cmbodiments, the anti-Sclerostin construct comprises a Fc fragment
comprising a} a first modified human {gG4 heavy chain Fc region comprising S228P, T366W,
and b) a second modified human IgG4 heavy chain Fe region comprising F126C, C1318, S228P,
T3668, L368A, Y407V, H435R, and Y436F.

[6168] In some embodiments, the anti-Sclerostin construct comprises a F¢ fragment
comprising a) a f{irst modified human 1gG4 heavy chain Fc region comprising S228P, T366W,
and b} a second modified human [gG4 heavy chain Fe region comprising L128C, CI318, S228P,
T3668, L368A, Y407V, H435R, and Y436F,

[0169] In some embodiments, the anti-Sclerostin construct comprises a Fc fragment
comprising aj a first modified human 1gG4 heavy chain Fe region comprising S228P, T366W,
and b} a second modified human IgG4 heavy chain Fe region comprising C1318, F170C, S228P,
13665, L368A, Y407V, H435R, and Y436F.

[6176] In some embodiments, the anti-Sclerostin construct comprises a Fc fragment
comprising a) a first modified human 1gG4 heavy chain Fe region comprising S228P, T366W,
and b) a second modified human 1gG4 heavy chaim Fc region comprising C1318, V173C, 5228P,
T366S, L368A, Y407V, H435R, and Y436F.

{0871} In some embodiments, the anti-Sclerostin construct comprises a F¢ fragment
comprising aj a first modified human 1gG4 heavy chain Fe region comprising S228P, T366W,
and b) a second modified human Ig(G4 heavy chain Fc region comprising CI318, PI71C, S228P,
T366S, L368A, Y407V, H435R, and Y436F.

18172} In some embodiments, the anti-Sclerostin construct comprises a human g kappa light
chain constant region. In some embodiments, the anti-Sclerostin construct comprises a modified
human Ig kappa light chain constant region comprising FU18C, S121C, Q160C, S162C, S176C,

and/or C214S. In some embodiments, the anti-Sclerostin construct comprises a modified human

46



WO 2022/063262 PCT/CN2021/120612

tg kappa light chain constant region comprising S121C and C2148. In some embodiments, the
anti-Sclerostin construct comprises a modified human Ig kappa light chain constant region
comprising F118C and C2148. Ip some embodiments, the anti-Sclerostin construct comprises a
modified human Ig kappa light chain constant region comprising 8176C and C2148. In some
embodiments, the anti-Sclerostin construct comprises a modified human Ig kappa light chain
constant region comprising Q160C and C2148. In some embodiments, the anti-Sclerostin
construct comprises a modified human g kappa light chain constant region comprising $162C
and C21485,

10173] In some embodiments, the Fc tragment possesses some but not all effector functions,
which make it a desirable candidate for applications in which the half-life of the antibody motety
in vive is important yet certain effector functions (such as complement and ADCC) are
urmecessary or deleterious. fn vifro and/ot in vive cytotoxicity assays can be counducted to
confirm the reduction/depletion of CDC and/or ADCC activities. For example, Fe receptor (FeR)
binding assays can be conducted to ensure that the antibody lacks FeyR binding (hence likely
lacking ADCC activity), but retains FcRn binding ability. The primary cells for mediating
ADCC, NK cells, express FeyRIH only, whereas monocytes express FeyRY, FeyRI and FoyRHL
FcR expression on hematopoietic cells is summarized in Table 2 on page 464 of Ravetch and
Kinet, Annu. Rev. Immunol. 9:457-492 (1991). Non-limiting examples of in vifro assays to assess
ADCC activity of a molecule of interest is described in 1.8, Patent No. 5,500,362 (see, e.g.
Hellstrom, L et al. Proc. Nat’l Acad. Sci. USA 83:7059-7063 (1986)) and Hellstrom, 1 ef ol
Proc. Nat'l Acad. Sci. USA 82:1499-1502 (1985); 5,821,337 (See Bruggemann, M. et al., J. Exp.
Med. 166:1351-1361 (1987)). Alternatively, non-radioactive assays methods may be employed
(see, for example, ACTI™ non-radiocactive cytotoxicity assay for flow cytometry
(CeliTechnology, Inc. Mountain View, CA; and CytoTox 96™ non-radioactive cytotoxicity assay
{(Promega, Madison, WI). Useful effector cells for such assays inchude peripheral blood
mononuclear cells (PBMC) and Nataral Killer (NK) cells. Alternatively, or additionally, ADCC
activity of the molecule of interest may be assessed in vivo, e.g., in an animal model such as that
disclosed in Clynes er al. Proc. Nat'l Acad, Sci. USA 95:652-656 {(1998). Clq binding assays
may also be carried out to confirm that the antibody is unabie to bind Clg and hence lacks CDC
activity. See, e.g., Clg and C3c¢ binding ELISA in WO 2006/029879 and WO 2005/100402. To

assess complement activation, a CDC assay may be performed (see, for example, Gazzano-
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Santoro ef af., J. Immunol. Methods 202:163 (1996); Cragg, M.S. ef al., Blood 101:1045-1052
{2003); and Cragg, M.S. and M.J. Glennie, Rlood 103:2738-2743 (2004)). FcRn binding and in
vivo clearance/half-life determinations can also be performed using methods known in the art
(see, e.g., Petkova, 8.B. ef al., Int’l Immunol. 18(123:1759-1769 (2006)).

18174} Antibodies with reduced effector function include those with substitution of one or
more of Fc region residues 238, 265, 269, 270, 297, 327 and 329 (U.S. Patent No. 6,737.056).
Such Fc mutants include Fe mutants with substitutions at two or more of amino acid positions
2685, 269, 270, 297 and 327, including the so-called “DANA” Fc mutant with substitution of
residues 265 and 297 to alanine (US Patent No. 7,332,3581). In some embodiments, the Fc
fragment comprises a N297A mutation. In some embodiments, the Fc fragment comprises a
N297( mutation.

10175] Certain antibody variants with improved or diminished binding to FeRs are described.
{(See, e.g., U.S. Patent No. 6,737,056; WO 2004/056312, and Shields ef al,, J. Biol Chem. 9(2):
6591-6604 (2001).)

[8176] In some embodiments, the Fe fragment is an IgGl Fe fragment. In some embodiments,
the TgGl Fe fragment comprises a L234A mmutation and/or a L235A mutation. In some
embodiments, the Fe fragment is an 1gG2 or IgG4 Fe fragment. In some embodiments, the Fc
fragment is an [g(G4 Fe fragment comprising a S228P, F2344, and/or a L235A mutation.

{01771 In some embodiments, the antibody moiety comprises an Fe region with one or more
amino acid substitutions which improve ADCC, e.g., substitntions at positions 298, 333, and/or
334 of the Fc region (EU numbering of residues).

{0178} In some embodiments, alterations are made in the Fc region that result in altered (i.e.,
either improved or diminished) Clg binding and/or Complement Dependent Cytotoxicity (CDC),
e.g., as described in US Patent No. 6,194,551, WO 99/51642, and Idusogie ef ¢l J. Immunol. 164:
4178-4184 (2000).

18179} In some embodiments, the antibody moiety variant comprising a variant Fc region
comprising one or more amino acid substitutions which alters half-life and/or changes binding to
the neonatal Fc receptor (FcRn). Antibodies with increased half-lives and improved binding to
the neonatal Fc receptor (FeRn), which is responsible for the transfer of maternal IgGs to the
fetus {Guyer et al., J. Immunol. 117:587 (1976) and Kim ef al., J. Immunol. 24:249 (1994)), are

described in US2005/0014934A1 (Hinton ef af.). Those antibodies comprise an Fc region with
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one or more substitutions therein which alters binding of the Fc region to FcRn. Such Fc variants
include those with substitutions at one or more of Fc region residues at positions 250, 252, 254,
256, 307, 308, 428, 434 (US Patent No. 7,371,826), mcluding the so-called “L8” Fc mutant
comprising M428L and N4348 (WO 2009/086320), and so-called “YTE” Fc mutant comprising
M252Y, 82547 and T256E (WO 2002/060919).

[0180] See also Duncan & Winter, Nafure 322:738-40 (1988); U.S. Patent No. 5,648,260; U.S.
Patent No. 5.624,821; and WO 94/29351 concerning other examples of Fe region variants.

hy Cysteine engineered antibody variants

{6181} In some embodiments, it may be desirable to create cysteine engineered antibody
meieties, e.g., “thioMAbs,” in which one or more residues of an antibody are substituted with
cysteine residues. In particular embodiments, the substituted residues occur at accessible sites of
the antibody. By substituting those residues with cysteine, reactive thiol groups are thereby
positioned at accessible sites of the antibody and may be used to conjugate the antibody to other
moicties, such as drug moieties or linker-drug moieties, to create an antibody-drug conjugate, as
described further herein, In some embodiments, any one or more of the following residues may
be substituted with cysteine: A118 (EU numbering) of the heavy chain; and 3400 (EU
numbering) of the heavy chain Fo region. Cysteine engineered antibody moicties may be
generated as described, e.g., in U.S. Patent No. 7,521,541,
i) Antibody derivatives

[0182] 1o some embodiments, the antibody moiety described herein may be further modified to
comaprise additional nonproteinaceous moieties that are known in the art and readily available,
The moteties suitable for derivatization of the antibody include but are not limited to water
solable polymers. Non-limiting examples of water soluble polymers include, but are not himited
to, polyethylene glycol (PEG), copolymers of ethylene glycol/propylene glycol,
carboxymethylcellulose, dextran, polyvinyl alcohol, polyvinyl pyrrolidone, poly-1, 3-dioxolane,
poly-1.3,6-trioxane,  ethylene/maleic  anhydride  copolymer, polyaminoacids  (either
homopolymers or random copolymers), and dextran or poly{n-vinvl pyrrolidone)polyethylene
glycol, propropylene glycol homopolymers, prolypropylene oxide/ethylens oxide co-polymers,
polyoxyethylated polyols {e.g., glycerol}, polyviny] alcohol, and mixtures thereof. Polyethylene
glyeol propionaldehyde may have advantages in manufacturing due to its stability in water. The
polymer may be of any molecular weight, and may be branched or unbranched. The number of
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polymers attached to the antibody may vary, and if more than one polymer are attached, they can
be the same or different molecules. In general, the number and/or type of polymers used for
derivatization can be determined based on considerations including, but not limited to, the
particular properties or functions of the antibody to be improved, whether the antibody derivative
will be nsed in diagnosis under defined conditions, efc.

[6183] In some embodiments, the antibody moiety may be further modified to comprise one or
more biologically active protein, polypeptides or fragments thereof. “Bioactive” or
“biologically active”, as used herein interchangeably, means showing biclogical activity in the
body to carry out a specific function. For exaraple, it may mean the combination with a particular
biomolecule such as protein, DNA, efc., and then promotion or inhibition of the activity of such
biomolecule. In some embodiments, the bioactive protein or fragments thereof include proteins
and polypeptides that are administered to patients as the active drug substance for prevention of
or treatment of a disease or condition, as well as proteins and polypeptides that are used for
diagnostic purposes, such as enzymes used in diagnostic tests or iz vifro assays, as well as

proteins and polypeptides that are administered to a patient to prevent a disease such as a vaccine.
Multispecific anti-Sclerostin constructs

{0184} The anti-Sclerostin constructs in some embodiments comprise a multispecific (e.g,
bispecific) anti-Sclerostin construct comprising an anti-Sclerostin antibody moiety according fo
any one of the anti-Sclerostin antibody moieties described herem, and a second binding moiety
(such as a second antibody moiety) specifically recognizing a second antigen. In some
embodiments, the muitispecific anti-Sclerostin molecule comprises an anti-Sclerostin antibody
moiety and a second antibody moiety specifically recognizing a second antigen. In some
embodiments, the second antigen is an immune checkpoint molecule. In some embodiments, the
second antigen is DKK 1 (Dickkopt WNT Signaling Pathway Inhibitor 1) or RANKL (Receptor
Activator of NF-«xB Ligand).

Mualtispecific constructs targeting both Sclerostin and RANKL

[0185] The present application provides multispecific constructs targeting both Selerostin and
RANKL. In some embodiments, there is provided a multispecific construct comprising a first

antibody motety that specifically recognizes Scierostin and a second antibody motety that
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specifically recognizes RANKL. In some embodiments, the Sclerostin is a human Sclerostin. In
some embodiments, the RANKL is a human RANKL.

10186] RANKL (Receptor activator of nuclear factor kappa-B ligand), also known as tumor
necrosis factor ligand superfamily member 11 (TNFSF11), is a ligand for osteoprotegerin and
functions as a key factor for osteoclast differentiation and activation. This protein was shown to
be a dendritic cell survival factor and is involved in the regulation of T cell-dependent immune
response. T cell activation was reported to induce expression of this gene and lead to an increase
of osteoclastogenesis and bone loss. This protein was shown {o activate antiapoptotic kinase
AKT/PKB through a signaling complex involving SRC kinase and tumor necrosis factor
receptor-associated factor {(TRAF6), which indicated this protein may have a role in the
regulation of cell apoptosis. Targeted disruption of the related gene in mice led to severe
osteopetrosis and a lack of osteoclasts. The deficient mice exhibited defects m early
differentiation of T and B lymphocytes, and failed to form lobulo~-alveolar mammary structures
during pregnancy.

Exemplary anti-RANKL antibody moieties

[0187] In some embodiments, the anti-RANKL antibody meiety (such as an scFv) used in
multispecific  anti-Sclerostin constrocts  described herein comprises an  antibody wmoiety
coruprising a heavy chain variable region (Vi) and a hight chain variable region (V1), wherein
the antibody moiety competes for a binding epitope of RANKL with an antibody or antibody
fragment comprising a second heavy variable region (V) and a second light chain variable
region {(Vi.2), wherein the Vi, comprises the HC-CDRI comprising the amino acid sequence of
SEQ 1D NO: 66, the HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 67, and the
HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 68, and the Vi, comprises the
LC-CDRI comprising the amino acid sequence of SEQ ID NG: 69, the LC-CDR2 comprising
the amino acid sequence of SEQ ID NO: 70, and the LC-CDR3 comprising the amino acid
sequence of SEQ 1D NO: 71.

{0i88] In some embodiments, the anti-RANKL antibody motety {such as an scFv) used in
multispecific anti-Sclerostin constructs comprises an antibody moiety comprising a heavy chain
variable region (V) and a light chain variable region (V1), wherein the Vy comprises the HC-
CDRI1 comprising the amino acid sequence of SEQ 1D NO: 66, the HC-CDR2 comprising the

amino acid sequence of SEQ 1D NO: 67, and the HC-CDR3 comprising the amino acid sequence
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of SEQ 1D NO: 68, and the Vi comprises the LC-CDRI1 comprising the amimo acid sequence of
SEQ 1D NO: 69, the LC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 70, and the
LC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 71. In some embodiments, the
Vg comprises an amino acid sequence of SEQ ID NC: 72, or a variant comprising an amino acid
sequence having at least about 80% (such as at least about any one of 80%, &5%, 90%, 95%,
96%, 97%, 98%:, or 99%) sequence identity; and the V| comprises an amino acid sequence of
SEQ ID NG: 73, or a variant comprising an amino acid sequence having at least about 80% {(such
as at feast about any one of 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity.
{0189] In some embodiments, the anti-RANKL moiety comprises a HC-CDR1, a HC-CDR2,
and a HC-CDR3, respectively comprising the amino acid sequences of a CDR1, a CDR2, and a
CDR3 within a Vy chain region having the sequence set forth in SEQ ID NO: 72; and a LC-
CDR1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino acid sequences of a
CDRI, a CDR2, and a CDR3 within a Vi chain region having the sequence set forth in SEQ ID
NO: 73,

[0190] In some embodiments, there is provided a multispecific construct comprising a first
antibody moiety that specifically recognizes RANKL and a second antibody moiety that
specifically recognizes Sclerostin, wherein the first antibody moiety comprises an anti-RANKL
single domain antibody {(sdAb} moiety, and wherein the second antibody moiety comprises a
full-fength antibody comprising a heavy chain variable region (Vy) and a second light chain
variable region (Vi) and an Fc fragment. In some embodiments, the anti- RANKL sdAb is fused
to both of the heavy chains of the full-length antibody comprising an Fe fragment. In some
embodiments, the anti-RANKL sdAb is fused to both of the light chains of the full-length
antibody. In some embodiments, the anti- RANKL sdAb is fused to N-terminus of both heavy or
light chains of the full-length antibody. In some embodiments, the anti- RANKL sdAb is fused to
C-termiinus of both heavy or light chains of the full-length antibody. In some embodiments, the
anti-RANKL sdAb is fused to the full-fength antibody via a linker (such as any of the linkers
described herein). In some embodiments, the anti-RANKL sdAb is fused to the full-length
antibody without a linker.

[6191] In some embodiments, there is provided a multispecific construct comprising a first
antibody moiety that specifically recognizes RANKL and a second antibody moiety that

specifically recognizes Sclerostin, wherein the first antibody moiety comprises an anti- RANKL

52



WO 2022/063262 PCT/CN2021/120612

single domain antibody (sdAb) moiety, wherein the second antibody moiety comprises a heavy
chain variable region (Vy) and a second light chain variable region (V1), wherein the construct
comprises: a) two chimeric heavy chains each comprising, from N-terminus to C-terminus, the i)
the Yy, ii) a first heavy chain constant domain (“Cyl domain™), iii) the anti- RANKL sdAb, and
iv) an Fc domain, wherein the two Fc domains form an Fe fragment; b) two light chains
comprising the Vi and a light chain constant domain (“Cy, domain™). In some embodiments, the
anti- RANKL sdAb is fused to the Fc domain vig a first linker. In some embodiments, the anti-
RANKL sdAb is fused to the Vi vig a second linker,

10192] In some embodiments, there is provided a multispecific construct comprising a first
antibody moiety that specifically recognizes RANKL and a second antibody moiety that
specifically recognizes Sclerostin, wherein the first antibody moiety comprises an anti- RANKL
single domain antibody (sdAb) moiety, wherein the second antibody motety comprises a heavy
chain variable region (Vi) and a second light chain varniable region (Vi), and wherein the
construct comprises: a) a first heavy chain comprising, from N-terminus to C-terminus, i) the
anti- RANKL sdAb, and 1) a first Fc domain; b) a second heavy chain comprising, from N-
terminus to C-terminus, i) the Vg, 11) a first heavy chain constant domain (“Cyl domain™), and i)
a second Fc domain; and ¢) a light chain comprising the Vi and a light chain constant domain
(“Cyr domain”), wherein the first and the second Fc domains form an Fc fragment.

[0193] In some embodiments, one of the first and the second Fe domains comprises a T366W
mutation, and optionally a S354C mutation, and wherein the other Fc domain comprises a T3668
mutation, a E368A mutation, a Y407V mutation, and optionally a Y349C mutation.

{0194} In some embodiments, wherein the second antibody moiety competes for a binding
epitope of RANKL with a third antibody molety comprising a second heavy chain variable
region {(Vy.2) and a second light chain variable region (Vi ), wherein the Vi, comprises the HC-
CDRI comprising the amino acid sequence of SEQ 1D NO: 66, the HC-CDR2 comprising the
amino acid sequence of SEQ ID NO: 67, and the HC-CDR3 comprising the amino acid sequence
of SEQ ID NO: 68, and the V|, comprises the LC-CDR1 comprising the amino acid sequence of
SEQ ID NO: 69, the LC-CDR2 comprising the amino acid sequence of SEQ [D NO: 70, and the
LC-CDR3 comprising the amine acid sequence of SEQ 1D NO: 71. In some embodiments, the
Vy comprises a HC-CDRI1 comprising the amino acid sequence of SEQ 1D NO: 66, a HC-CDR2

comprising the amine acid sequence of SEQ 1D NO: 67, and a HC-CDR3 comprising the amino
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acid sequence of SEQ ID NO: 68, and the Vi comprises a LC-CDR1 comprising the amino acid
sequence of SEQ 1D NO: 69, a LC-CDR2 comprising the amino acid sequence of SEQ 1D NO:
70, and a LC-CDR3 comprising the amino acid sequence of SEQ ID NO: 71.

[0195] In some embodiments, the anti-Sclerostin construct is a multispecific {e.g., bispecific)
anti-Sclerostin construct comprising a) an anti-Sclerostin antibody moiety according to any one
of the amti-Sclerostin antibody moieties described herein; b) a second antibody moiety
specifically recognizing RANKL (an  anti-RANKL antibody moiety such as any of the anti-
RANKL antibody moieties described herein). In some embodiments, the anti-Sclerostin Vy
comprises 1) the HC-CDR1 comprising the amino acid sequence of SEQ ID NO: 1, ii) the HC-
CDR2 comprising the amine acid sequence of SEQ ID NO: 5, and 111) the HC-CDR3 comprising
the amino acid sequence of SEQ ID NG: 9, or a variant thereof comprising up t0 5,4, 3,2, or 1
amino acid substitutions in the HC-CDRs, and the anti-Sclerostin Vi comprises 1) the LC-CDR1
comprising the amino acid sequence of SEQ ID NGO: 15, i) the LC-CDR2 comprising the amino
acid sequence of SEQ 1D NO: 18, and 111) the LC-CDR3 comprising the amino acid sequence of
SEQ ID NO: 20, or a variant thereof comprising up t0 5, 4, 3, 2, or | amino acid substitutions in
the LC-CDRs.

[0196] In some embodiments, the anti-Sclerostin Vi comprises 1) the HC-CDR1 comprising
the amino acid sequence of SEQ ID NO: 1, ii} the HC-CDRZ comprising the amino acid
sequence of SEQ 1D NO: §, and tii) the HC-CDR3 comprising the amino acid sequence of SEQ
1D NO: 9, or a variant thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in the
HC-CDRs, and the anti-Sclerostin Vi comprises 1) the LC-CDRI comprising the amino acid
sequence of SEQ 1D NO: 85, ii) the LC-CDR2 comprising the amino acid sequence of SEQ D
NQ: 18, and iil) the LC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 20, or a
variant thereof comprising up t0 5, 4, 3, 2, or 1 amino acid substitutions in the LC-CDRs.

{6197} In some embodiments, the amino acid substitutions described above are limited to
“exemplary substitutions” shown in Table 2 of this application. In some embodiments, the amino
acid substitutions are limited to “preferred substitutions” shown in Table 2 of this application.
18198} In some embodiments, the anti-Sclerostin construct is a multispecific {e.g., bispecific)
anti-Sclerostin construct comprising a) an anti-Sclerostin full-length antibody comprising two
heavy chains and two light chains, wherein the two heavy chains each comprises a heavy chain

variable region (Vy) and the two light chains each comprises a light chain variable region (Vy), b)

54



WO 2022/063262 PCT/CN2021/120612

an anti-RANKL antibody moiety (such as any of the antibody moiety described herein} fused to
at least both of the heavy chains of the anti-Sclerostin full-length antibody. In some
embodiments, the anti-RANKL antibody moiety is fused to N-terminus of both heavy chains. In
some embodiments, the anti-RANKL antibody moiety is fused to C-terminus of both heavy
chains.

[6199] In some embodiments, the anti-Sclerostin construct is a multispecific (e.g., bispecific)
anti-Sclerostin construct comprising a) an anti-RANKL antibody moiety comprising a full-length
antibody comprising two heavy chains and two light chains, wherein the two heavy chains each
comprises & heavy chain variable region (Vy) and the two light chains cach comprises a light
chain variable region (Vy), b) an anti-Sclerostin antibody mwoiety (such as any of the anti-
Sclerostin antibody moiety described herein) fused to at least one or both of the heavy chains of
the anti-RANKL full-length antibody. In some embodiments, the anti-Sclerostin antibody motety
is fused to N-terminus of both heavy chains. In some embodiments, the anti-Sclerostin antibody
moiety i3 fused to C-terminus of both heavy chains.

[0206] In some embodiments, the anti-Sclerostin construct is a multispecific {(e.g., bispecific)
anti-Sclerostin construct comprising a) an anti-Sclerostin full-length antibody comprising two
heavy chains and two light chains, wherein the two heavy chains each comprises a heavy chain
variable region (V) and the two light chains each comprises a light chain variable region (Vi), b)
an anti-RANKL antibody moiety (such as any of the antibody moiety described herein) fused to
at least both of the light chains of the anti-Sclerostin fuli-length antibody. In some embodiments,
the anti-RANKL antibody moiety is fused to N-terminus of both light chains. In some
embodiments, the anti-RANKL antibody moiety is fised to C-terminus of both light chains.
{02061} In some embodiments, the anti-Sclerostin construct is a multispecific {e.g., bispecific)
anti-Sclerostin construct comprising a) an anti-RANKL antibody moiety comprising a full-length
antibody comprising two heavy chains and two light chains, wherein the two heavy chains each
comprises a heavy chain variable region (Vy) and the two light chains each comprises a light
chain variable region (Vy), b} an anti-Sclerostin antibody moiety (such as any of the antibody
moiety described herein) fused to at least both of the light chains of the anti-RANKL full-length
antibody. In some embodiments, the anti-Sclerostin antibody moiety is fused to N-terminus of
both light chains. In some embodiments, the anti-Sclerostin antibody moiety is fused to C-

terminus of both light chains,
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{0202} In some embodiments, there is provided a multispecific construct comprising a first
antibody moiety that specifically recognizes Sclerostin and a second antibody moiety that
specifically recognizes RANKL, wherein the first antibody moiety comprises single chain Fv
fragment (scFv) comprising a first heavy chain variable region (Vy.) and a first light chain
variable region (Vi.), and wherein the second antibody moiety is a full-length antibody
comprising a second heavy chain variable region (Vy.), 8 second light chain variable region (Vi.
2} and an Fe fragment. In some embodiments, the first antibody moiety is fused to one or both of
the heavy chains of the full-length antibody. In some embodiments, the first antibody moiety is
fused to one or both of the light chains of the full-length antibody. In some embodiments, the
first antibody moiety is fused to N-terminus of the one or both of the heavy chains or light chains
of the full-length antibody. In some embodiments, the first antibody moiety s fused to C-
terminus of the one or both of the heavy chams or light chains of the full-length antibody. In
some embodiments, the first antibody moitety i3 fused to the full-length antibody via a first linker
(such as any of the linkers described herein). In some embodiments, the first antibody motety is
fused to the full-length antibody without a linker. In some embodiments, the Vg, is fused with
the Vi.; vig a second hinker (such as any of the linkers described berein).

{02631 In some embodiments, there is provided a multispecific construct comprising a first
antibody moiety that specifically recognizes Sclerostin and a second astibody moiety that
specifically recognizes RANKIL, wherein the first antibody moiety is a full-length antibody
comprising a first heavy chain variable region (Vg.1), a first light chain variable region (Vi) and
an Fc fragment, and wherein the second antibody motety comprises single chain Fv fragment
(scFv) comprising a second heavy chain variable region (Vu.) and a second light chain variable
region (Vio). In some embodiments, the second antibody moiety is fused to both of the heavy
chains of the full-length antibody. In some embodiments, the second antibody moiety is fused to
both of the light chains of the full-length antibody. In some embodiments, the second antibody
moiety is fused to N-terminus of both of the heavy chains or light chains of the full-length
antibody. In some embodiments, the second antibody moiety is fused to C-terminus of the both
of the heavy chains or light chains of the full-length antibody. In some embodiments, the second
antibody moiety is fused to the full-length antibody via a first linker (such as any of the linkers
described herein). In some embodiments, the second antibody moiety is fused to the full-length

antibody without a linker. In some embodiments, the Vi, is fused with the V., via a second
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linker (such as any of the linkers described herein), to enable correct scFv assembling. In some
embodiments, the Vg is fused with the Vi, without a linker.

16204} In some embodiments, there is provided a multispecific construct specifically
recognizing Sclerostin and RANKL, comprising a first antibody moiety and a second antibody,
wherein the first antibody moiety comprises a first heavy chain variable region (Vi) and a first
light chain variable region (Vi.1), and wherein the second antibody moiety comprises a second
heavy chain variable region (Vi) and a second light chain variable region (Vi.), wherein the
construct comprises: a) a first polypeptide comprising a first light chain comprising, from N-
terminus to C-terminus, 1) the Vi, it} a first light chain constant domain (“first CL domain™); b)
a second polypeptide comprising a first heavy chain, from N-terminus to C-terminus, 1) the V.,
i} a first heavy chain constant domain (" first CH1 domain™), and iii) a first Fc domain; ¢) a third
polypeptide comprising a second heavy chain comprising, from N-terminus to C-terminus, 1) the
Vi, 1) a second heavy chain constant domain (“second CHI domain™), and i1} a second Fe
domain; and d) a fourth polypeptide comprising a second light chain, from N-termuinus to C-
terminus, 1} the Vi, it} i1) a first light chain constant domain (“the second CL domain™), wherein
the first and the second Fe domains form a Fe fragment. In some embodiments, the first antibody
moiety specifically recognizes Sclerostin, and the second antibody wmoiety specifically
recognizes RANKL. In some embodiments, the first antibody moiety specifically recognizes
RANKL, and the second antibody moiety specifically recognizes Sclerostin.

[0205] In some embodiments, one of the first and the second Fc domains comprises a T366W
mutation, and optionally a S354C mutation, and wherein the other Fe domain comprises a T3668
mutation, a L368A mutation, a Y407V mutation, and optionally a Y349C mutation, wherein
numbering is according to the EU index.

{0206] In some embodiments, either i} the first CHI domain and the first CL domain or ii) the
second CH1I domain and the second CL domain are selected from the group consisting oft a) a
CH1 domain wherein the amino acid at position 141 is substituted for cysteine and the cysteine
at position 131 {e.g., in IgG2 or IgG4) or 220 (e.g., in 1g(G1) is substituted for a non-cysteine
amino acid; and a CL domain wherein the amino acid at position 116 is substituted for cysteine
and the cysteine at position 214 is substituted for a non-cysteine amino acid; by a CH1 domain
wherein the amino acid at position 168 is substituted for cysteine and the cysteine position 131

{e.g., in 1gG2 or 1gG4) or 220 (e.g., in 1gG1) is substituted for a non-cysteine amine acid; and a

57



WO 2022/063262 PCT/CN2021/120612

CL domain wherein the amino acid at position 164 is substituted for cysteine and the cysteine at
position 214 is substituted for a non-cysteine amino acid; ¢} a CH1 domain wherein the amino
acid at position 126 is substituted for cysteine and the cysteine at position 131 {e.g., in {gG2 or
1G4y or 220 (e.g., in 1gG1) is substituted for a non-cysteine amino acid; and a CL domain
wherein the amino acid at position 121 is substituted for cysteine and the cysteine at position 214
is substituted for a non-cysteine amino acid; d) a CH1 domain wherein the amino acid at position
128 is substituted for cysteine and the cysteine at position 131 {(e.g., in [gG2 or IgG4) or 220
{e.g., in 1gG1) is substituted for a non-cysteine amino acid; and a CL domain wherein the amino
acid at position 118 is substituted for cysteine and the cysteine at position 214 is substituted for a
non-cysteine amine acid; e} a CH1 domain wherein the amino acid at position 170 1s substituted
for cysteine and the cysteine at position 131 (e.g., in 1gG2 or IgG4) or 220 (e.g., in 1gG1) is
substituted for a non-cysteine amino acid; and a CL domain wherein the amino acid at position
176 is substituted for cysteine and the cysteine at position 214 is substituted for a non-cysteine
amino acid; ) a CHI domain wherein the amino acid at position 171 is substituted for cysteine
and the cysteine at position 131 (e.g., in 1gG2 or 1gG4) or 220 {e.g,, in 1gG1) is substituted for a
non-cysteine amino acid; and a CL domain wherein the amino acid at position 162 is substituted
for cysteine and the cysteine at position 214 is substituted for a non-cysteine amino acid; g) a
CH1 domain wherein the amino acid at position 173 is substituted for cysteine and the cysteine
at position 131 {eg., in 1gG2 or IgG4) or 220 (e.g., in Ig(31) is substituted for a non-cysteine
amino acid; and a CL domain wherein the amino acid at position 160 is substituted for cysteine
and the cysteine at position 214 is substituted for a non-cysteine amino acid; wherein numbering
is according to the EU index.

[6267] In some embodiments, there is provided a multispecific construct comprising a first
antibody moiety that specifically recognizes Sclerostin and a second antibody moiety that
specifically recognizes RANKL, wherein the first antibody moiety is an anti-Scierostin full-
length antibody comprising two heavy chains and two light chains, wherein the two heavy chains
each comprises a first heavy chain variable region (Vy.), wherein the two light chains each
comprises a first light chain variable region {Vi.{), and wherein the second antibody moiety
comprises an anti-RANKL single chain Fv fragment (scFv) comprising a second heavy chain
variable region (Vy,) and a second light chain variable region (Vy,), wherein the second

antibody moiety is fused to C-terminus of both heavy chainsg of the anti-Sclerostin full-length
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antibody. In some embodiments, the Vi, comprises an amino acid sequence of SEQ 1D NO: 22,
or a variant comprising an amino acid sequence having at least about 80% (such as at least about
any one of 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity; and the Vi
comprises an amino acid sequence of SE(Q ID NO: 23, or a variant comprising an amino acid
sequence having at least about 80% (such as at least about any one of 80%, 85%, 90%, 95%,
96%, 97%, D8%, or 99%) sequence identity. In some embodiments, the V., comprises the HC-
CDR1 comprising the amino acid sequence of SEQ ID NO: 66, the HC-CDR2 comprising the
amino acid sequence of SEQ ID NO: 67, and the HC-CDR3 comprising the amine acid sequence
of SEQ ID NO: 68, and the Vi, comprises the LC-CDRI comprising the amino acid sequence of
SEQ D NO: 69, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 70, and the
LC-CPR3 comprising the amino acid sequence of SEQ [D NO: 71. In some embodiments, the
Vi comprises an amino acid sequence of SEQ ID NO: 72, or a variant comprising an amino
acid sequence having at least about 80% (such as at least about any one of 80%, 85%, 90%, 95%,
96%, 97%, 98%, or 99%) sequence identity; and the Vi, comprises an amimo acid sequence of
SEQ ID NO: 73, or a variant comprising an amino acid sequence having at least about 80% (such
as at least about any one of 80%, 85%, 90%, 95%., 96%, 97%, 98%, or 99%) sequence identity.

[6268] In some embodiments, there is provided a multispecific construct specifically
recognizing Sclerostin and RANKL, comprising a first antibody moiety and a second antibody,
wherein the first antibody moiety comprises a first heavy chain variable region (Vi) and a first
fight chain variable region {(Vi.1), and wherein the second antibody moiety comprises a second
heavy chain variable region (Vo) and a second light chain variable region (Vi.), wherein the
construct comprises: a) a first polypeptide comprising a first light chain comprising, from N-
terminus to C-terminus, 1) the Vi, 1) a first light chain constant domain (“first CL domain™); b)
a second polypeptide comprising a first heavy chain, from N-terminus to C-terminus, 1) the Vi,
ii} a first heavy chain constant domain (“first CH1 domain™)}, and i1} a first Fc domain; ¢) a third
polypeptide comprising a second heavy chain comprising, from N-terminus to C-terminus, i) the
Vo, ii) a second heavy chain constant domain (“second CH1 domain™), and iii) a second Fc
domain; and d) a fourth polypeptide comprising a second light chain, from N-terminus to C-
terminus, i) the Vi, ii) ii) a first light chain constant domain (“the second CL domain™), wherein
the first and the second Fc domains form a Fc fragment, wherein the first antibody moiety

specifically recognizes Sclerostin, and wherein the second antibody moiety specifically
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recognizes RANKL. In some embodiments, the V., comprises an amino acid seguence of SEQ
1 NO: 22, or a variant comprising an aming acid sequence having at least about 80% {such as at
least about any one of 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity; and
the V| comprises an amino acid sequence of SEQ 1D NO: 23, or a variant comprising an aming
acid sequence having at least about 80% (such as at least about any one of 80(%, 85%, 90%, 95%,
96%, 97%, D8%, or 99%) sequence identity. In some embodiments, the V., comprises the HC-
CDR1 comprising the amino acid sequence of SEQ ID NO: 66, the HC-CDR2 comprising the
amino acid seguence of SEQ [D NO: 67, and the HC-CDR3 comprising the amine acid sequence
of SEQ ID NO: 68, and the Vi, comprises the LC-CDRI comprising the amino acid sequence of
SEQ D NO: 69, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 70, and the
LC-CDR3 comprising the amino acid sequence of SEQ [D NO: 71. In some embodiments, the
Vi comprises an amino acid sequence of SEQ ID NO: 72, or a variant comprising an amino
acid sequence having at least about 80% (such as at least about any one of 80%, 85%, 90%, 93%,
96%, 97%, 98%, or 99%) sequence identity; and the Vi.; comprises an amino acid sequence of
SEQ ID NO: 73, or a variant comprising an amino acid sequence having at least about 80% (such
as at least about any one of 80%, 85%, 90%, 95%., 96%, 97%, 98%, or 99%) sequence identity.
[0209] In some embodiments, there is provided a mmltispecific (e.g., bispecific) construct,
comprising a) a first heavy chain comprising a first variable heavy chain variable region (V1)
and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ 1D NO: 134; b) a first light chain comprising a first light chain variable region
{(Vi-1) and a first light chain constant region, wherein the first light chain comwprises an amino
acid sequence of SEQ D NO: 135; ¢) a second heavy chain comprising a second variable heavy
chain variable region (Vao) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ ID NO: 156; and d} a second light chain
comprising a second light chain variable region (Vi) and a second light chain constant region,
wherein the second light chain comprises the amino acid sequence of SEQ 1D NO: 157, wherein
the Vy, and the Vi, comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vg, and the Vi comprises a second antibody moiety specifically recognizing
RANKL.

16210} In some embodiments, there is provided a multispecific (e.g., hispecific) construct,

comprising a} a first heavy chain comprising a first variable heavy chain variable region (V1)
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and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ ID NO: 134; b) a first light chain comprising a first light chain variable region
(Vi1 and a first light chain constant region, wherein the first light chain comprises an amino
acid sequence of SEQ ID NO: 135; ¢) a second heavy chain comprising a second variable heavy
chain variable region (Vy.2) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ ID NG: 158; and d) a second light chain
comprising a second light chain variable region (Vi.») and a second light chain constant region,
wherein the second light chain comprises the amino acid sequence of SEQ ID NO: 159, wherein
the Vg and the Vi, comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vyo and the Vi, comprises a second antibody moiety specifically recognizing
RANKL. In some embodiments, the Vy.; comprises the HC-CDRI comprising the amino acid
sequence of SEQ 1D NO: 1, the HC-CDR2 comprising the amino acid sequence of SEQ 1D NO:
5, and the HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 9; and the Vi
comprises the LC-CDRI comprising the ammo acid sequence of SEQ 1D NO: 15, the LC-CDR2
comprising the amino acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the
amino acid sequence of any one of SEQ 1Dy NOs: 20. In some embodiments,

[0211] In some embodiments, there is provided a mmltispecific (e.g., bispecific) construct,
comprising a) a first heavy chain comprising a first variable heavy chain variable region (V1)
and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ 1D NO: 134; b) a first light chain comprising a first light chain variable region
{(Vi-1) and a first light chain constant region, wherein the first light chain comwprises an amino
acid sequence of SEQ D NO: 135; ¢) a second heavy chain comprising a second variable heavy
chain variable region (Vao) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ ID NO: 160; and d} a second light chain
comprising a second light chain variable region (Vi) and a second light chain constant region,
wherein the second light chain comprises the amino acid sequence of SE(Q D NO: 161, wherein
the Vy, and the Vi, comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vg, and the Vi, comprises a second antibody moiety specifically recognizing
RANKL.

16212} In some embodiments, there is provided a multispecific (e.g., hispecific) construct,

comprising a) a first heavy chain comprising a first variable heavy chain variable region (V1)

61



WO 2022/063262 PCT/CN2021/120612

and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ ID NO: 134; b) a first light chain comprising a first light chain variable region
(Vi-1) and a first light chain constant region, wherein the first light chain comprises an amino
acid sequence of SEQ ID NO: 135; ¢) a second heavy chain comprising a second variable heavy
chain variable region (Vy.2) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ ID NO: 162; and d) a second light chain
comprising a second light chain variable region (Vi.») and a second light chain constant region,
wherein the second light chain comprises the amine acid sequence of SEQ ID NO: 163, wherein
the Vg and the Vi, comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vyo and the Vi, comprises a second antibody moiety specifically recognizing
RANKL.

10213] In some embodiments, there is provided a multispecific {e.g., bispecific) anti-Sclerostin
construct cornprising a) a first antibody moiety that specifically recognizes Sclerostin comprising
a first heavy chain variable vegion (V) and a first light chain variable region (Vi.1), wherein
the Vi comprises the HC-CDR1 comprising the amino acid sequence of SEQ 1D} NG: 1, the
HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 35, and the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 9, and the V., comprises the LC-CDR1
comprising the amino acid sequence of SE(Q ID NO: 15, the LC-CDBR2 comprising the amino
acid sequence of SEQ ID NG 18, and the LC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 28, and b} a second antibody moiety that specifically recognizes RANKL
comprising a second heavy chain variable region (V) and a second light chain variable region
(VL2), wherein the V.. comprises the HC-CDR1 comprising the amino acid sequence of SEQ
1P NO: 66, the HC-CPR2 comprising the amino acid sequence of SEQ [D NO: 67, and the HC-
CDR3 comprising the amino acid sequence of SEQ ID NO: 68, and the Vy.; comprises the LC-
CDRI comprising the amino acid sequence of SEQ ID NO: 69, the LC-CBR2 comprising the
amino acid sequence of SEQ ID NO: 70, and the LC-CDR3 comprising the amino acid sequence
of SEQ 1D NO: 71. In some embodiments, the Vy.; comprises an amino acid sequence of SEQ
D NO: 22, and the Vi, comprises an amino acid sequence of SEQ ID NO: 23. In some
embodiments, the Vg comprises an amino acid sequence of SEQ ID NO: 87 or 168, and the Vy.
1 comprises an amino acid sequence of SEQ ID NO: 88 or 169, In some embodiments, the Vg

comprises an amino acid sequence of SEQ 1D NO: 87, and the Vi.; comprises an amino acid
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sequence of SEQ ID NO: 88. In some embodiments, the V., comprises an amino acid sequence
of SEQ ID NO: 168, and the V_; comprises an amino acid sequence of SEQ ID NO: 169, In
some embodiments, the Vg, comprises an amino acid sequence of SEQ D NO: 72, and the Vi,
comprises an amino acid sequence of SEQ 1D WNO: 73, In some embodiments, the first antibody
moiety is a full-length antibody comprising two heavy chains and two light chains, and the
second antibody moiety is a scFv comprising the Vi and Vi, In some embodiments, the Vi,
is fused to the N-terminus of the V.». In some embodiments, the Vg.» is fused to the C-terminus
of the V., optionally with a single alanine amino acid appended to the C-terminus of Vy.. In
some embodiments, the Vg, and the Vi, are fused via a linker (eg., a GS linker, eg.,
(GGGGS)). In some embodiments, the Vi and the Vi are fused without a linker, In some
embodiments, the scFv is a dsscFv optionally comprising a) a G44C mutation in the Vy or Viua
according to the nombering of SEQ ID NO: 60, and b) a GI00C mutation in the Vi or Vi
according to the numbering of SEQ ID NO: 61, In some embodiments, the second antibody
moiety is fused to N-terminus of two heavy chains of the full-length antibody. In some
embodiments, the second antibody moiety is fused to C-terminus of two heavy chains of the full-
fength antibody. In some embodiments, the second antibody moiety is fused to N-terminus of
two light chains of the full-length antibody. In some embodiments, the second antibody moiety is
fused to C-terminus of two light chains of the full-length antibody. In some embodiments, the
second antibody moiety is a full-length antibody comprising two heavy chains and two light
chains, and the first antibody moiety is a scFv comprising the Vi, and the Vi In some
ermbodiments, the Vi 18 fused to the N-terminus of the Vi.;. In some embodiments, the Vg s
fused to the C-terminus of the Vi.; optionally with a single alanine amino acid appended to the
C-terminus of V. In some embodiments, the Vi and the Vi are fused via a linker {e.g., a GS
linker, e.g., (GGGGS)). In some embodiments, the scFv is a dsscFv optionally comprising a} a
(G44C mutation in the Vy or Vo according to the numbering of SEQ [ NO: 60, and b) a
G100C mmtation in the Vi or Vi according to the numbering of SEQ 1D NO: 61. In some
embodiments, the first antibody moiety is fused to N-terminus of one or two heavy chains of the
full-length antibody. In some embodiments, the first antibody moiety is fused to C-terminus of
one or two heavy chains of the full-length antibody. In some embodiments, the first antibody
meiety is fused to N-terminus of one or two light chains of the full-length antibody. In some

embodiments, the first antibody moiety is fused to C-terminus of one or two light chains of the
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fuil-length antibody. In some embodiments, the first antibody moiety and the second antibody
moiety are fused via a linker (e.g., a GS linker, e.g., (GGGGS);). In some embodiments, the first
antibody moiety and the second antibody moiety are fused without a linker.

[#214] In some embodiments, there is provided a multispecific (e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes RANKL, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID NO: 126, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 129,

[0215] In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes RANKL, wherein the mukltispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID NO: 127, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 29,

[0216] In some embodiments, there is provided a multispecific (e.g., bispecific) constroct
comprising a first antibody moiety that specificaily recognizes Sclerostin and a second antibody
moiety that specifically recognizes RANKL, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ 1D NO: 128, wherein the two light chains each comprises an amino acid
sequence of SEQ 1D NO: 129.

{0217} In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specificaily recognizes Sclerostin and a second antibody
moiety that specifically recognizes RANKL, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID NO: 133 wherein the two light chains each comprises an amino acid
sequence of SEQ 1D NO: 130.

18218} In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
meiety that specifically recognizes RANKL, wherein the multispecific construct comprises two

heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
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sequence of SEQ ID N(O: 133, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 131.

16219} In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes RANKL, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ 1D NO: 133, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 132,

10228] In some embodiments, there is provided a multispecific (e.g., bispecific) anti-Sclerostin
construct comprising a) a first antibody moiety that specifically recognizes Sclerostin comprising
a first heavy chain variable region (Vi) and a first light chain variable region (Vi.s), wherein
the Vi comprises the HC-CDRI comprising the amino acid sequence of SEQ ID NO: |, the
HC-CDR2 comprising the amino acid sequence of SEQ ID NGO: 5, and the HC-CDR3
comprising the amino acid sequence of SEQ TD NO: 9, and the Vi.y comprises the LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 85, the LC-CDR2 comprising the amino
acid sequence of SEQ 1D NG: 18, and the LC-CDR3 comprising the amino acid sequence of
SEQ ID NO: 20, and b) a second antibody moiety that specifically recognizes RANKL
comprising a second heavy chain variable region (Vu.) and a second light chain variable region
(Vi2), wherein the Vg, comprises the HC-CDRUT comprising the amino acid sequence of SEQ
1D NO: 66, the HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 67, and the HC-
CDR3 comprising the aminoe acid sequence of SEQ 1D NO: 68, and the Vi, comprises the L.C-
CDR1 comprising the amino acid sequence of SEQ 1D NO: 69, the LC-CDRZ comprising the
amine acid sequence of SEQ 1D NO: 70, and the LC-CDR3 comprising the amino acid sequence
of SEQ ID NO: 71. In some embodiments, the Vy.; comprises an amino acid sequence of SEQ
1 NO: 87 or 168, and the V|, comprises an amino acid sequence of SEQ D NO: 89 or 170. In
some embodiments, the Vg, comprises an amino acid sequence of SEQ D NO: 87, and the Vi 4
comprises an amino acid sequence of SEQ 1D NO: 89. In some embodiments, the V.; comprises
an amino acid sequence of SEQ ID NO: 168, and the V., comprises an amino acid sequence of
SEQ ID NO: 170. In some embodiments, the V., comprises an amino acid sequence of SEQ 1D
NO: 72, and the Vi, comprises an amino acid sequence of SEQ ID NO: 73. In some

embodiments, the first antibody moiety is a full-length antibody comprising two heavy chains
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and two light chains, and the second antibody moiety is a scFv comprising the Vya, and Vi In
some embodiments, the Vi, is fused to the N-terminus of the Vi . In some embodiments, the
V.o is fused to the C-terminus of the Vi, optionally with a single alanine amino acid appended
to the C-terminus of V.. In some embodiments, the Vi, and the Vi, are fused via a linker (e.g.,
a GS linker, e.g., (GGGGS)). In some embodiments, the Vi, and the Vi _; are fused without a
linker. In some embodiments, the scFv is converted to a dsscFv with H44-L100 disulfide bond
formed by (G44C nutation on VH-2 and G100C mutation on VL-2. In some embodiments, the
second antibody moiety is fused to N-terminus of two heavy chains of the full-length antibody.
In some embodiments, the second antibody moiety is fused to C-terminus of two heavy chains of
the full-length antibody. In some embodiments, the second antibody moiety is fused to N-
terminus of two light chains of the full-length antibody. In some embodiments, the second
antibody moiety ts fused to C-terminus of two light chains of the full-length antibody. In some
embodiments, the second antibody moiety is a full-length antibody comprising two heavy chains
and two light chains, and the first antibody moiety 1s a scFv comprising the V. and the Vi In
sote embodiments, the Vi 1s fused to the N-termiinus of the Vi.. In some embodiments, the
Vi1 is fused to the C-termunus of the Vi, optionally with a single alanine amino acid appended
to the C-terminus of Vy.y. In some embodiments, the Vi and the Vi are fused via a linker {e.g.,
a (38 linker, e.g., (GGGGSY). In some embodiments, the Vi and the Vi are fused vig a linker
without a linker. In some embodiments, the scFv is a dsscFv optionally comprising a) a G44C
mutation in the Vi or V. according to the numbering of SEQ ID NO: 66, and b) a G100C
mutation in the Vi or Vi, according to the numbering of SEQ ID NO: 61, In some embodiments,
the first antibody moiety is fused to N-terminus of one or two heavy chains of the full-length
antibody. In some embodiments, the first antibody moiety is fused to C-terminus of one or two
heavy chains of the fuli-length antibody. In some embodiments, the first antibody moiety is
fused to N-terminus of one or two light chains of the full-length antibody. In some embodiments,
the first antibody moiety is fused to C-terminus of one or two light chains of the full-length
antibody. In some embodiments, the first antibody moiety and the second antibody moiety are
fused via a linker (e.g., a GS linker, e.g., (GGGGS)). In some embodiments, the first antibody

moiety and the second antibody moiety are fused without a linker.
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{0221} In some embodiments, the anti-RANKL antibody moiety and the anti-Sclerostin
antibody moiety are fused with each other via a linker such as any of the linkers described herein
with any operable form that allows the proper function of the binding moieties.

Multispecific constructs targeting both Sclerestin and DKK1

{0222} In some embodiments, the anti-Sclerostin construct is a multispecific {e.g., bispecific)
anti-Sclerostin construct comprising a) an anti-Sclerostin antibody moiety according to any one
of the anti-Sclerostin antibody moieties described herein; b) a second antibody moiety
specifically recognizing DKK1 (an anti-DKK1 antibody moiety).

{82231 DKKI1 (Dickkopf-related protein 1) is a member of the dickkopt family of proteins.
Members of this family are secreted proteins characterized by two cysteine-rich domains that
mediate protein-protein interactions. DKK1 binds to the LRP6 co-receptor and inhibits beta-
catenin-dependent Wnt signaling. This gene plays a role in embryonic development and may be
important in bone formation in adults,

Exemplary anti-DKK1 antibedy moieties

16224} In some embodiments, the anti-DKK1 antibody moiety (such as an scFv) used in
multispecific anti-Sclerostin constructs comprises an antibody moiety comprising a heavy chain
variable region (V) and a light chain variable region (Vi), wherein the antibody moiety
competes for a binding epitope of DKK1 with an antibody or antibody fragment comprising a
second heavy variable region (Vi) and a second lHght chain variable region (Vi.), wherein the
Vup comprises the HC-CDR 1 comprising the amino acid sequence of SEQ ID NO: 42, the HC-
CDR2 comprising the amino acid sequence of SEQ 1D NO: 43, and the HC-CDR3 comprising
the amino acid sequence of SEQ ID NO: 44, and the V. comprises the LC-CDRI comprising
the amino acid sequence of SEQ ID NO: 45, the LC-CDR2 comprising the amino acid sequence
of SEGQ 1D NO: 46, and the LC-CDR3 comprising the amino acid sequence of SEQ ID NO: 47.

102251 In some embodiments, the anti-DKK1 antibody moiety (such as an scFv) used in
multispecific anti-Sclerostin constructs comprises an antibody moiety comprising a heavy chain
variable region (Vu} and a light chaim variable region (Vy), wherein the antibody moiety
competes for a binding epitope of DKKI1 with an antibody or antibody fragment comprising a
second heavy variable region (Vi) and a second Hght chain variable region (Vi.}, wherein the
V.o comprises the HC-CDR1 comprising the amino acid sequence of SEQ ID NO: 48, the HC-
CDR2 comprising the amino acid sequence of SEQ 1D NO: 49, and the HC-CDR3 comprising
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the amino acid sequence of SEQ ID NO: 50, and the Vi, comprises the LC-CDR1 comprising
the amino acid sequence of SEQ ID NO: 51, the LC-CDR2 comprising the amino acid sequence
of SEQ 1D NO: 52, and the LC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 58,

[#226] In some embodiments, the anti-DKK1 antibody moiety (such as an scFv) used in
multispecific anti-Sclerostin constructs comprises an antibody moiety comprising a heavy chain
variable region (Vy) and a light chain variable region (Vi), wherein the antibody moiety
competes for a binding epitope of DKKI with an antibody or antibody fragment comprising a
second heavy variable region (Vg.2) and a second lght chain variable region (V). wherein the
V.o comprises the HC-CDR1 comprising the amino acid sequence of SEQ D NO: 54, the HC-
CDR2 comprising the amino acid sequence of SEQ 1D NO: 55, and the HC-CDR3 comprising
the amino acid sequence of SEQ ID NO: 56, and the Vi, comyprises the LC-CDR1 comprising
the amino acid sequence of SEQ 1D NO: §7, the LC-CDR2 comprising the amino acid sequence
of SEQ ID NO: 58, and the LC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 59.

{82277 In some embodiments, the anti-DKK]1 antibody moiety (such as an scFv) used
multispecific anti-Sclerostin constructs comprises an antibody motety comprising a heavy chain
variable region (Vi) and a light chain variable region (Vi), wherein the Vg comprises the HC-
CDR1 comprising the amino acid sequence of SEQ 1D NO: 42, the HC-CDR2 comprising the
aming acid sequence of SEQ 1D NO: 43, and the HC-CDR3 comprising the amino acid sequence
of SEQ 1D NO: 44, and the Vi comprises the LC-CDR1 comprising the amino acid sequence of
SEQ ID NG: 45, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 46, and the
LC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 47. In some embodiments, the
Vy comprises an amine acid sequence of SEQ 1D NO: 60, or a variant comprising an amino acid
sequence having at least about 80% (such as at least about any one of 80%, 85%, 90%, 95%,
96%, 97%, 98%, or 99%;) sequence identity; and the Vi comprises an amino acid sequence of
SEQ ID NO: 61, or a variant comprising an amino acid sequence having at least about 80% {such
as at least about any one of 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%} sequence identity.

[0228] In some embodiments, the anti-DKK1 antibody moiety (such as an scFv) used in
multispecific anti-Sclerostin constructs comprises an antibody moiety comprising a heavy chain
variable region {Vg) and a light chain variable region (Vi), wherein the Vg comprises the HC-
CDR1 comprising the amino acid sequence of SEQ ID NO: 48, the HC-CDR2 comprising the

amino acid sequence of SEQ 1D NO: 49, and the HC-CDR3 comprising the amino acid sequence
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of SEQ 1D NO: 50, and the Vi comprises the LC-CDRI1 comprising the amimo acid sequence of
SEQ 1D NO: 51, the LC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 52, and the
LC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 58. In some embodiments, the
Vg comprises an amino acid sequence of SEQ ID NC: 62, or a variant comprising an amino acid
sequence having at least about 80% (such as at least about any one of 80%, 83%, 90%, 95%,
96%, 97%, 98%:, or 99%) sequence identity; and the V| comprises an amino acid sequence of
SEQ ID NO: 63, or a variant comprising an amino acid sequence having at least about 80% {(such
as at feast about any one of 80%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity.
10229] In some embodiments, the anti-DKK1 antibody moicty (such as an scFv) used in
multispecific anti-Sclerostin constructs comprises an antibody moiety comprising a heavy chain
variable region (Vy) and a light chain variable region (V1), wherein the Vy comprises the HC-
CDR1 comprising the amino acid sequence of SEQ 1D NO: 54, the HC-CDR2 comprising the
amino acid sequence of SEQ ID NO: 55, and the HC-CDR3 comprising the amino acid sequence
of SEQ 1D NO: 56, and the Vi, comprises the LC-CDRI comprising the amino acid sequence of
SEQ ID NO: 57, the LC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 58, and the
LC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 59, In some embodiments, the
Vg comprises an amino acid sequence of SEQ ID N(: 64, or a variant comprising an amino acid
sequence having at least about 80% (such as at least about any one of 80%, 85%, 90%, 95%,
96%, 97%, 98%, or 99%) sequence identity; and the Vi comprises an amino acid sequence of
SEQ 1D NO: 65, or a variant comprising an amino acid sequence having at least about 80% (such
as at feast about any one of 80%, 85%, 90%, 35%, 96%, 97%, 98%, or 99%) sequence identity.
{0230} In some embodiments, the anti-DKK1 moiety comprises a HC-CDRI, a HC-CDR2,
and a HC-CDR3, respectively comprising the amine acid sequences of a CDR1, a CDR2, and a
CDR3 within a Vy chain region having the sequence set forth in SEQ ID NO: 60, 62, or 64; and
a LC-CDR1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino acid sequences of
a CDR1, 2 CDR2, and a CDR3 within a V¢ chain region having the sequence set forth in SEQ 1D
NO: 61, 63, or 65.

10231}  In some embodiments, there is provided a multispecific (e.g., bispecific) anti-Sclerostin
construct comprising a) an anti-Sclerostin full-length antibody comprising two heavy chains and
two light chains, wherein the two heavy chains each comprises a heavy chain variable region (V)

and the two light chains each comprises a light chain variable region (Vi), b) an anti-DKK1
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antibody moiety (such as any of the antibody moiety described herein) fused to at least both of
the heavy chains of the anti-Sclerostin full-length antibody. In some embodiments, the anti-
DKK1 antibody moiety is fused to N-terminus of both heavy chains. In some embodiments, the
anti-DKK 1 antibody moiety is fused to C-terminus of both heavy chains.

16232} In some embodiments, there is provided a multispecific {e.g., bispecific) anti-Sclerostin
construct comprising a) an anti-DKK1 antibody moiety comprising a full-length antibody
comprising two heavy chains and two light chains, wherein the two heavy chains each comprises
a heavy chain variable region (Vy) and the two light chains each comprises a light chain variable
region {V1), b) an anti-Sclerostin antibody moiety (such as any of the anti-Sclerostin antibody
moiety described herein) fused to at least one or both of the heavy chains of the anti-DKK1 full-
length antibody. In some embodiments, the anti-Sclerostin antibody moiety is fused to N-
terminus of both heavy chains. In some embodiments, the anti-Sclerostin antibody moiety is
fused to C-terminus of both heavy chains.

[8233] In some embodiments, there is provided a multispecific {e.g., bispecific) anti~Sclerostin
construct comprising a) an anti-Sclerostin full-length antibody comprising two heavy chains and
two light chains, wherein the two heavy chains each coraprises a heavy chain variable region (Vi)
and the two light chains each comprises a light chain variable region (V1), b} an anti-DKK1

antibody moiety (such as any of the antibody moiety described herein) fused to at least both of
the light chains of the anti-Sclerostin fuli-length antibody. In some embodiments, the anti-DKK1

antibody moiety is fused to N-terminus of both light chains. In some embodiments, the anti-
DEK1 antibody moiety is fused to C-terminus of both light chains.

{6234} In some embodiments, there is provided a multispecific (e.g., bispecific) anti-Sclerostin
construct comprising a) an anti-DKK1 antibody moiety comprising a full-length antibody
comprising two heavy chains and two light chains, wherein the two heavy chains each comprises

a heavy chain variable region (Vy) and the two light chains each comprises a light chain variabie
region {Vy), b} an anti-Sclerostin antibody moiety (such as any of the antibody moiety described
herein) fused to at least one or both of the light chains of the anti-DKK1 full-length antibody. In
some embodiments, the anti-Sclerostin antibody moiety is fused to N-terminus of both light
chains. In some embodiments, the anti-Sclerostin antibody moiety is fused to C-terminus of both

light chains.
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{0235] In some embodiments, the anti-Scierostin antibody moiety and the anti-DKK1 antibody
moiety are fused with each other via a linker such as any of the linkers described herein with any
operable form that allows the proper function of the binding moieties. In some embodiments, the
anti-Sclerostin antibody moiety and the anti-DKKT1 antibody moiety are fused without a linker.

16236} In some embodiments, there is provided a multispecific (e.g., bispecific) anti-Sclerostin
construct comprising a) a first antibody moiety that specifically recognizes Sclerostin comprising
a first heavy chain variable region (V) and a first light chain variable region (Vy.j), wherein
the Vy.; comprises the HC-CDRI comprising the amino acid sequence of SEQ 1D NQO: |, the
HC-CDR2 comprising the amino acid sequence of SEQ D NO: 5, and the HC-CDR3
comprising the amine acid sequence of SEQ D NO: 9, and the Vi, comprises the LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 15, the LC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 20, and b) a second antibody moiety that specifically recognizes DKK1 comprising
a second heavy chain variable region (V) and a second light chain variable region (Via),
wherein the Vi comprises the HC-CDRI1 comprising the amino acid sequence of SEQ 1D NO:
42, the HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 43, and the HC-CDR3
comprising the amino acid sequence of SEQ ID NO: 44, and the Vi, comprises the LC-CDRI
comprising the amino acid sequence of SEQ ID NO: 45, the LC-CDBR2 comprising the amino
acid sequence of SEQ 1D NO: 46, and the LC-CDR3 comprising the amino acid sequence of
SEQ ID NO: 47. In some embodiments, the Vi comprises an amino acid sequence of 8EQ ID
NG: 22, and the Vi comprises an amino acid sequence of SEQ ID NO: 23, In some
embodiments, the Vi comprises an amino acid sequence of SEQ 11D NO: 87 or 168, and the V.
1 comprises an amino acid sequence of SE(Q 1D NO: 88 or 169, In some embodiments, the Vi,
comprises an amino acid sequence of SEQ 1D NO: 87, and the V., comprises an amino acid
sequence of SEQ ID NQO: 88. in some embodiments, the V. comprises an amino acid sequence
of SEQ D NO: 168, and the V., comprises an amino acid sequence of SEQ 1D NO: 169, In
some embodiments, the Vy.» comprises an amino acid sequence of SEQ ID NO: 60, 164, or 166,
and the Vi, comprises an amino acid sequence of SEQ ID NO: 61, 165, or 167. In some
embodiments, the Vy., comprises an amino acid sequence of SEQ 1D NO: 164, and the Vi
comprises an amino acid sequence of SEQ [D NO: 165, In some embodiments, the Vg,

comprises an amino acid sequence of SEQ ID NO: 166, and the Vi, comprises an amino acid
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sequence of SEQ ID NO: 167. In some embodiments, the Vi, comprises an amino acid
sequence of SEQ 1D NO: 61, and the Vi, comprises an amino acid sequence of SEQ ID NO:
167. In some embodiments, the first antibody moiety is a full-length antibody comprising two
heavy chains and two light chains, and the second antibody moiety is a scFv comprising the Vi
and V1. In some embodiments, the Vi is fused to the N-terminus of the Vi, optionally with a
single alanine amino acid appended to the C-terminus of Vg, In some embodiments, the Vi s
fused to the C-terminus of the V. In some embodiments, the Vg, and the V., are fused via a
linker {e.g., a GS linker, e.g., (GGGGS)4). In some embodiments, the Vs and the V., are fused
without a linker. In some embodiments, the scFv is a dsscFv optionally comprising a) a G44C
mutation in the Vy or V., according to the numbering of SEQ D NO: 60, and b) a G100C
mutation in the Vi or Vi, according to the numbering of SEQ ID NO: 61, In some
embodiruents, the second antibody motety is fused to N-terminus of two heavy chains of the full-
length antibody. In some embodiments, the second antibody moiety is fused to C-terminus of
two heavy chains of the full-length antibody. In some embodiments, the second antibody moiety
is fused to N-terminus of two light chaing of the full-length antibody. In some embodiments, the
second antibody moiety is fused to C-terminus of two light chains of the full-length antibody. In
some embodiments, the second antibody moiety is a full-length antibody comprising two heavy
chains and two light chains, and the first antibody moiety is a scFv comprising the Vg and the
Vi1 In some embodiments, the Vg is fused to the N-terminus of the Vi In some
embodiments, the Vg is fused to the C-terminus of the Vi optionally with a single alanine
amino acid appended to the C-terminus of Vi, In some embodiments, the Vi and the Vi are
fused via a linker {e.g., a GS linker, e.g., (GGGGS),). In some embodiments, the V., and the
V.1 are fused without a linker. In some embodiments, the scFv is a dsscFv optionally comprising
a) a G44C mutation in the Vy or Vyo according to the numbering of SEQ ID NO: 60, and b} a
G100C mutation in the Vi or Vi, according to the numbering of SEQ 1D NO: 61. In some
embodiments, the first antibody moiety is fused to N-terminus of one or two heavy chains of the
full-length antibedy. In some embodiments, the first antibody moiety is fused to C-terminus of
one or two heavy chains of the full-length antibody. In some embodiments, the first antibody
moiety is fused to N-terminus of one or two light chains of the full-length antibody. In some
embodiments, the first antibody moiety is fused to C-terminus of one or two light chains of the

full-length antibody. In some embodiments, the first antibody moiety and the second antibody
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moiety are fused via a linker {e.g., a GS linker, e.g., (GGGGS)3). In some embodiments, the first
antibody moiety and the second antibody moiety are fused without a linker.

16237} In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DK, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ (D NO: 91, wherein the two light chains each comprises an amine acid
sequence of SEQ ID NO: 93,

10238] In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKK1, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ 1D NO: 92, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NG: 93,

[8239] In some embodiments, there is provided a multispecific {e.g., bispecific}) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKK1, wherein the muitispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ 1D NO: 94, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NG: 96.

[02408] In some embodiments, there is provided a multispecific {(e.g., bispecific}) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKK1, wherein the muitispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID NO: 95, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 96,

{0241} In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKKI1, wherein the mmltispecific construct comprises two

heavy chains and two light chains, wherein the two heavy chains each comprises an amine acid
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sequence of SEQ D NO: 97, wherein the two light chains each comprises an amino acid
sequence of SEQ 1D NO: 99.

16242} In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DK, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ (D NO: 98, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 99,

10243} In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKK1, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID NO: 100, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NG: 102,

[0244] In some embodiments, there is provided a multispecific {e.g., bispecific}) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKK1, wherein the muitispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID NO: i1, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NG: 102.

[0245] In some embodiments, there is provided a multispecific {(e.g., bispecific} construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKK1, wherein the muitispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID WO: 103, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 104,

[0246] In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKKI1, wherein the mmltispecific construct comprises two

heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
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sequence of SEQ ID N{O: 103, wherein the two light chains each comprises an amino acid
sequence of SEQ 1D NO: 105,

16247} In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DK, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ 1D NO: 106, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 107,

10248} In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKK 1, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID NO: 106, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NG: 108,

[0249] In some embodiments, there is provided a multispecific {e.g., bispecific}) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKK1, wherein the muitispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID NO: 19, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NG: 110,

[025¢] In some embodiments, there is provided a multispecific (e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKK1, wherein the muitispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID WO: 109, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 111,

[0251] In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKKI1, wherein the mmltispecific construct comprises two

heavy chains and two light chains, wherein the two heavy chains each comprises an amine acid
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sequence of SEQ ID N(O: 112, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 113.

18252} In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DK, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ 1D NO: 112, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 114,

10253} In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKK1, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID NO: 117, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NG: 119,

[8254] In some embodiments, there is provided a multispecific {e.g., bispecific}) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKK1, wherein the muitispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID NO: 118, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NG: 119,

[0255] In some embodiments, there is provided a multispecific (e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKK1, wherein the muitispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID WO: 123, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 125,

[0256] In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKKI1, wherein the mmltispecific construct comprises two

heavy chains and two light chains, wherein the two heavy chains each comprises an amine acid
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sequence of SEQ ID NO: 124, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 125.

18257}  In some embodiments, there is provided a multispecific (e.g., bispecific) anti-Sclerostin
construct comprising a) a first antibody moiety that specifically recognizes Sclerostin comprising
a first heavy chain variable region (Vi) and a first light chain variable region {Vi.1), wherein
the Vy.; comprises the HC-CDR1 comprising the amino acid sequence of SEQ ID NO: 1, the
HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 5, and the HC-CDR3
comprising the aminc acid sequence of SEQ 1D NO: 9, and the V.4 comprises the LC-CDRI1
comprising the amino acid sequence of SEQ ID NO: 85, the LC-CDR2 comprising the amino
acid sequence of SEQ D NO: 18, and the LC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 20, and b} a second antibody moiety that specifically recognizes DKK 1 comprising
a second heavy chain variable region (Viz) and a second light chain variable region (Via),
wherein the Vi comprises the HC-CDRI1 comprising the amino acid sequence of SEQ 1D NO:
42, the HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 43, and the HC-CDR3
comprising the amino acid sequence of SEQ ID NO: 44, and the Vi, comprises the LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 45, the LC-CDR2 comprising the amino
acid sequence of SEQ 1D NO: 46, and the LC-CDR3 comprising the amino acid sequence of
SEQ ID NO: 47. In some embodiments, the Vi comprises an amino acid sequence of SEQ 1D
NOG: 87 or 168, and the Vi.; comprises an amino acid sequence of SEQ ID NO: 89 or 170, In
some embodiments, the Vi, comprises an amino acid sequence of SEQ ID NO: 87, and the Vi
comprises an aming acid sequence of SEQ 1D NO: 89, In some embodiments, the Vi comprises
an amino acid sequence of SEQ ID NO: 168, and the Vi, comprises an amino acid sequence of
SEQ 13 NO: 170. In some embodiments, the Vg, comprises an amino acid sequence of SEQ 1D
NO: 60, 164, or 166, and the Vi comprises an amino acid sequence of SEQ 1D NO: 61, 165, or
167. In some embodiments, the V., comprises an amino acid sequence of SEQ ID NO: 164, and
the Vi, comprises an amino acid sequence of SEQ ID NO: 165, In some embodiments, the Vi,
comprises an amino acid sequence of SEQ ID NO: 166, and the Vi, comprises an amino acid
sequence of SEQ ID NO: 167, In some embodiments, the Vy, comprises an amino acid
sequence of SEQ 1D NO: 61, and the Vi, comprises an amino acid sequence of SEQ ID NO:
167. In some embodiments, the first antibody moiety is a full-length antibody comprising two

heavy chains and two light chains, and the second antibody meiety is a scFv comprising the Vi
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and Vi, In some embodiments, the Vy- is fused to the N-terminus of the Vi, In some
embodiments, the V. is fused to the C-terminus of the V., optionally with a single alanine
aming acid appended to the C-terminus of V.. In some embodiments, the Vi, and the V., are
fused via a linker {e.g., a G5 linker, e.g., (GGGGS)). In some embodiments, the V. and the
Vi1 are fused without a Hinker. {n some embodiments, the scFv is a dsscFv optionally comprising
a) a G44C mutation in the Vg or Vy according to the numbering of SEQ 1D NO: 60, and b) a
G100C mutation in the Vi, or Vi according to the numbering of SEQ [D NO: 61. In some
embodiments, the second antibody moiety is fused to N-terminus of two heavy chains of the full-
length antibody. In some embodiments, the second antibody moiety is fused to C-terminus of
two heavy chains of the full-length antibody. In some embodiments, the second antibody moiety
is fused to N-terminus of two light chains of the full-length antibody. In some embodiments, the
second antibody moiety s fused to C-terminus of two light chains of the full-length antibody. In
some embodiments, the second antibody moiety is a full-length antibody comprising two heavy
chains and two light chains, and the first antibody moiety is a scFv comprising the Vi.p and the
Vii. In some embodiments, the Vi s fused to the N-erminus of the Vi In some
embodiments, the Vg is fused to the C-terminus of the Vi optionally with a single alanine
amino acid appended to the C-terminus of Viy. In some embodiments, the Vi, and the Vi jare
fused via a linker {e.g., a GS linker, e.g., (GGGGS)). In some embodiments, the Vg and the
Vi1 are fused without a linker. Tn some embodiments, the scFv is converted to a dsscFv with
H44-1.100 disulfide boud formed by G44C mutation on VH-1 and G100C mutation on VL-1. In
some embodiments, the first antibody moiety is fused to N-terminus of one or two heavy chaius
of the fuli-length antibody. In some embodiments, the first antibody moiety is fused to C-
terminus of one or two heavy chains of the full-length antibody. In some embodiments, the first
antibody moiety is fused to N-terminus of one or two light chains of the full-length antibody. in
some embodiments, the first antibody moiety is fhsed to C-terminus of one or two light chains of
the full-length antibody. In some embodiments, the first antibody moiety and the second
antibody moiety are fused via a linker (e.g., a GS linker, e.g., (GGGGS)s). In some embodiments,
the first antibody moiety and the second antibody moiety are fused without a linker.

[6258] In some embodiments, there is provided a multispecific (e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody

moiety that specifically recognizes DKK1, wherein the multispecific construct comprises two
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heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ 1D NO: 115, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 119

[625%] In some embodiments, there is provided a multispecific (e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKKI1, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an aming acid
sequence of SEQ ID NO: 116, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 119,

[0260] In some embodiments, there is provided a multispecific {e.g., bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recoguizes DKKI, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID NO: 120, wherein the two light chains each comprises an amino acid
sequence of SEQ ID NO: 22,

[8261] In some embodiments, there is provided a multispecific {e.g, bispecific) construct
comprising a first antibody moiety that specifically recognizes Sclerostin and a second antibody
moiety that specifically recognizes DKK1, wherein the multispecific construct comprises two
heavy chains and two light chains, wherein the two heavy chains each comprises an amino acid
sequence of SEQ ID NO: 121, wherein the two light chains each comprises an amino acid
sequence of SEQ 1D NO: 122.

16262} In some embodiments, there is provided a multispecific (e.g., bispecific) anti-Sclerostin
construct comprising a) a first antibody moiety that specifically recognizes Sclerostin comprising
a first heavy chain variable region (Vi) and a first light chain variable region (V), wherein
the Vy.i comprises the HC-CDRI1 comprising the amino acid sequence of SEQ 1D NGO 1, the
HC-CDR2 comprising the amino acid sequence of SE(Q 1D NO: 5, and the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 9, and the Vi, comprises the LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 83, the LC-CDR2 comprising the amino
acid sequence of SEQ 1D NO: 18, and the LC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 20, and b} a second antibody moiety that specifically recognizes DKK 1 comprising

a second heavy chain variable region (Vyga) and a second light chain variable region (Vi)
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wherein the Vg, comprises the HC-CDR1 comprising the amino acid sequence of SEQ 1D NO:
48, the HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 49, and the HC-CDR3
comprising the amino acid sequence of SEQ [D NO: 50, and the V., comprises the LC-CDR1
comprising the amino acid sequence of SEQ D NO: 51, the LC-CDR2 comprising the amino
acid sequence of SEQ 1D NO: 52, and the LC-CDR3 comprising the amino acid sequence of
SEQ D NO: 58. In some embodiments, the Vg comprises an amino acid sequence of SEQ 1D
NO: 87 or 168, and the V., comprises an amino acid sequence of SEQ 1D NO: 89 or 170, In
some embodiments, the V. comprises an amino acid sequence of SEQ 1D NO: 87, and the Vi,
comprises an amino acid sequence of SEQ 1D NO: 89, In some embodiments, the Vy.; comprises
an amino acid sequence of SEQ ID NO: 168, and the Vi comprises an amino acid sequence of
SEQ ID NG 170. In some embodiments, the V., comprises an amino acid sequence of SEQ D
NO: 62, and the Vio comprises an amino acid seqoence of SEQ 1D NO: 63. In some
embodiments, the first antibody motety is a full-length antibody comprising two heavy chains
and two light chains, and the second antibody moiety is a scFv comprising the Vi, and Vi, In
some embodiments, the Vg is fused to the N-terminus of the Vi, optionally with a single
alanine amino acid appended to the C-termunus of V. [n some embodiments, the Vi is fused
to the C-terminus of the Vi,. In some embodiments, the V.- and the Vi, are fused vig a linker
(e.g., a G8 linker, eg, (GGGGR)). In some embodiments, the Vg and the Vi are fused
without a linker. In some embodiments, the scFv is a dsscFv optionally comprising a) a G44C
mutation in the Vi or V. according to the numbering of SEQ ID NO: 66, and b) a G100C
mutation in the Vi or Vi, according to the numbering of SEQ ID NO: 61, In some embodiments,
the second antibody moiety is fused to N-terminus of two heavy chains of the full-length
antibody. in some embodiments, the second antibody moiety is fused to C-terminus of two heavy
chains of the full-length antibody. In some embodiments, the second antibody moiety is fused to
N-terminus of two light chains of the full-length antibody. In some embodiments, the second
antibody moiety is fused to C-terminus of two light chains of the full-length antibody. In some
embodiments, the second antibody moiety is a full-length antibody comprising two heavy chains
and two light chains, and the first antibody moiety is a scFv comprising the Vg, and the V5. In
some embodiments, the Vy.; is fused to the N-terminus of the V.1 In some embodiments, the
Vi is fused to the C-terminus of the Vi optionally with a single alanine amino acid appended

to the C-terminus of V.. In some embodiments, the Vi; and the Vi are fused viag a linker (e g.,
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a GS linker, e.g., (GGGGS)s). In some embodiments, the Vg, and the Vi are fused without a
linker. In some embodiments, the scFv is a dsscFv optionally comprising a) a G44C mutation in
the Vg or V. according to the numbering of SEQ 1D NO: 60, and b) a G100C mutation in the
Vi or Vi, according to the numbering of SEQ ID NO: 61. In some embodiments, the first
antibody moiety is fused to N-terminus of one or two heavy chains of the full-length antibody. In
some embodiments, the first antibody moiety is fused to C-terminus of one or two heavy chains
of the full-length antibody. In some embodiments, the first antibody moiety is fused to N-
terminus of one or two lght chains of the full-length antibody. In some embodiments, the first
antibody moiety is fused to C-terminus of one or two light chains of the full-length antibody. In
some embodiments, the first antibody moiety and the second antibody moiety are fused via a
linker {e.g., a G5 linker, e.g., (GGGGS);). In some embodiments, the first antibody moiety and
the second antibody moiety are fused without a linker.

162631 In some embodiments, there is provided a multispecific (e.g., bispecific) anti-Sclerostin
construct comprising a) a first antibody moiety that specifically recognizes Sclerostin comprising
a first heavy chain variable region (Vi) and a first light chain variable region (Vi.;}), wherein
the Vi comprises the HC-CDRI comprising the amino acid sequence of SEQ ID NO: |, the
HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 35, and the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 9, and the Vi1 comprises the LC-CDR1
comprising the amino acid sequence of SEQ 1D NO: 85, the LC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 20, and b) a second antibody moiety that specifically recognizes DKKT comprising
a second heavy chain variable region (Vu.2) and a second light chain variable region (Via),
wherein the Vi, comprises the HC-CDRI comprising the amino acid sequence of SEQ 1D NO:
54, the HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 55, and the HC-CDR3
comprising the amino acid sequence of SEQ ID NO: 56, and the V., comprises the LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 37, the LC-CDR2 comprising the amino
acid sequence of SEQ 1 NO: 38, and the LC-CDR3 comprising the amino acid sequence of
SEQ ID NO: 59. In some embodiments, the Vg, comprises an amino acid sequence of SEQ ID
NO: 87 or 168, and the Vi _; comprises an amino acid sequence of SEQ ID NO: 89 or 170. In
some embodiments, the Vg comprises an amino acid sequence of SEQ ID NO: 87, and the Vi

comprises an amino acid sequence of SEQ 1D NO: 89, In some embodiments, the V., comprises
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an amino acid sequence of SEQ ID NO: 168, and the Vi comprises an amino acid sequence of
SEQ 1D NO: 170, In some embodiments, the Vg, comprises an amino acid sequence of SEQ 1D
NO: 64, and the Vi, comprises an amino acid sequence of SE(Q 1D NO: 65. In some
embodiments, the first antibody mwotety is a full-length antibody comprising two heavy chains
and two light chains, and the second antibody moiety is a scFv comprising the Vg, and Vi In
some embodiments, the Vy.; is fused to the N-terminus of the Vi.,. In some embodiments, the
V. is fused to the C-terminus of the Vi, optionally with a single alanine amino acid appended
to the C-terminus of V.. In some embodiments, the Vi, and the Vi are fused vig a linker (e g.,
a GS linker, e.g., (GGGGS)). In some embodiments, the Vg, and the Vi are fused without a
linker. In some embodiments, the scFv is a dsscFv optionally comprising a) a G44C mutation in
the Vy or V., according to the numbering of SEQ 1D NO: 60, and b) a G100C mutation in the
Vi or Vi according to the numbering of SEQ ID NO: 61, In some embodiments, the second
antibody moiety is fused to N-terminus of two heavy chains of the full-length antibody. In some
embodiments, the second antibody motety is fused to C-terminus of two heavy chams of the full-
length antibody. In some embodiments, the second antibody moiety is fused to N-terminus of
two light chains of the full-length antibody. In some embodiments, the second antibody moiety is
fused to C-terminus of two light chains of the full-length antibody. In some embodiments, the
second antibody moiety is a full-length antibody comprising two heavy chains and two light
chains, and the first antibody motety is a scFv comprising the Vg and the Vi In some
embodiments, the Vg is fused to the N-termiinus of the V. In some embodiments, the Vg is
fused to the C-terminus of the Vi.; optionally with a single alanine amino acid appended to the
C-terminus of Vg,. In some embodiments, the Vg and the Vi are fused vie a linker (e.g, 2 GS
linker, e.g., (GGGGSL). In some embodiments, the Vy; and the Vi are fused without a linker.
In some emrbodiments, the scFv is a dsscFv optionally comprising a) a G44C mutation in the Vi
or V. according to the numbering of SEQ ID NO: 60, and b} a G100C mutation in the Vi or
V1.2 according to the mumbering of SEQ D NO: 61. In some embodiments, the first antibody
moiety is fused to N-terminus of one or two heavy chains of the full-length antibody. In some
embodiments, the first antibody moiety is fused to C-terminus of one or two heavy chains of the
full-length antibody. In some embodiments, the first antibody moiety is fused to N-terminus of
one or two light chains of the full-length antibody. In some embodiments, the first antibody

moiety is fused to C-terminus of one or two light chains of the full-length antibody. In some
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embodiments, the first antibody moiety and the second antibody moiety are fused vie a linker
{e.g., a GS linker, e.g., (GGGGS);). In some embodiments, the first antibody moiety and the
second antibody moiety are fused without a linker.

[8264] In some embodiments, there is provided a multispecific (e.g., bispecific) anti-Sclerostin
construct comprising a) a first antibody moiety that specifically recognizes Sclerostin comprising
a first heavy chain variable region (Vu.i) and a first light chain variable region (Vi.1). wherein
the Vy.; comprises the HC-CDRI comprising the amino acid sequence of SEQ ID NO: 1, the
HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 5, and the HC-CDR3
comprising the amino acid sequence of SEQ ID NO: 9, and the Vi, comprises the LC-CDR1
comprising the amino acid sequence of SEQ D NO: 15, the LC-CDR2 comprising the amino
acid sequence of SEQ 1D NOG: 18, and the LC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 20, and b) a second antibody moiety that specifically recognizes DKK1 comprising
a second heavy chain variable region (Vi) and a second light chain variable region (Viz),
wherein the Vg comprises the HC-CDRI comprising the amino acid sequence of SEQ 1D NG:
48, the HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 49, and the HC-CDR3
comprising the amino acid sequence of SEQ ID NO: 50, and the Vi3 comprises the LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 51, the LC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 32, and the LC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 58, In some embodiments, the Vi comprises an amino acid sequence of SEQ 1D
NO: 22, and the Vi comprises an amino acid sequence of SEQ ID NO: 23, In some
embodiments, the V. comprises an amino acid sequence of SEQ ID NO: 87 or 168, and the V.
1 comprises an amino acid sequence of SEQ ID NO: 88 or 169, In some embodiments, the Vg
comprises an amino acid sequence of SEQ 1D NO: 87, and the Vi .; comprises an amino acid
sequence of SEQ 1D NO: 88. In some embodiments, the Vi comprises an amino acid sequence
of SEQ ID NO: 168, and the Vi, comprises an amino acid sequence of SEQ ID NO: 169. In
some embodiments, the Vg, comprises an amino acid sequence of SEQ D NO: 62, and the Vi,
comprises an amino acid sequence of SEQ 1D NO: 63. In some embodiments, the first antibody
moiety is a full-length antibody comprising two heavy chains and two light chains, and the
second antibody moiety is a scFv comprising the Vi and Vi, In some embodiments, the Vi,
is fused to the N-terminus of the V.». In some embodiments, the Vg.» is fused to the C-terminus

of the Vy., optionally with a single alanine amino acid appended to the C-terminus of V. In
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some embodiments, the Vy, and the Vi, are fused via a linker (eg, a GS linker, eg.,
{(GGGGS)). In some embodiments, the Vg and the Vi are fused without a linker. In some
embodiments, the scFv is a dsscFv optionally comprising a) a G44C mutation in the Vi or Vo
according to the numbering of SEQ 1D NO: 60, and b) a GI100C mutation in the Vi or Vi,
according to the numbering of SEQ ID NO: 61. In some embodiments, the second antibody
moiety is tused to N-terminus of two heavy chains of the full-length antibody. In some
embodiments, the second antibody moiety is tused to C-terminus of two heavy chains of the full-
length antibody. In some embodiments, the second antibody meiety 15 fused to N-terminus of
two light chains of the full-length antibody. In some embodiments, the second antibody moiety is
fused to C-terminus of two light chains of the full-length antibody. In some embodiments, the
second antibody moiety is a full-length antibody comprising two heavy chains and two light
chains, and the first antibody moiety is a scFv comprising the Vg and the Vi, In some
ermnbodiments, the Vi 18 fused to the N-terminus of the V1. In some embodiments, the Vg is
fused to the C-terminus of the Vi1 optionally with a single alanine amimo acid appended to the
C-terminus of V1. In some embodiments, the Vi and the Vi.; are fused via a linker {e.g., 4 GS
linker, e.g., (GGGGRY). In some embodiments, the Vi and the Vi are fused without a linker.
In some embodiments, the scFv is a dsscFv optionally comprising a) a G44C mutation in the Vg
or Vi according to the numbering of SEQ 1D NO: 60, and b) a G100C mutation in the Vi or
Vi according to the numbering of SEQ 1D NO: 61, In some embodiments, the first antibody
moiety is fused to N-terminus of one or two heavy chains of the full-length antibody. In some
embodiments, the first antibody moiety is fused to C-terminus of one or two heavy chains of the
full-length antibody. In some embodiments, the first antibody moiety is fused to N-terminus of
one or two light chains of the full-length antibody. In some embodiments, the first antibody
moiety is fused to C-terminus of one or two light chains of the full-length antibody. In some
embodiments, the first antibody moiety and the second antibody moiety are fused via a linker
(e.g., a2 GS linker, e.g., (GGGGSYH). In some embodiments, the first antibody moiety and the
second antibody moiety are fused without a linker.

10265] In some embodiments, there is provided a multispecific (e.g., bispecific) anti-Sclerostin
construct comprising a} a first antibody meoiety that specifically recognizes Sclerostin comprising
a first heavy chain variable region (Vi) and a first light chain variable region (V1.5}, wherein

the Vy.; comprises the HC-CDR1 comprising the amino acid sequence of SEQ ID NO: 1, the
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HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 5, and the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 9, and the Vi, comprises the LC-CDRI
comprising the amino acid sequence of SEQ ID NO: 15, the LC-CDR2 comprising the amino
acid sequence of SEQ 1D NG 18, and the LC-CDR3 comprising the amino acid sequence of
SEQ ID NC: 20, and b) a second antibody moiety that specifically recognizes DKX 1 comprising
a second heavy chain variable region (Vyga) and a second light chain variable region (Vi)
wherein the Vi, comprises the HC-CDR1 comprising the amino acid seguence of SEQ 1D NO:
54, the HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 55, and the HC-CDR3
comprising the amine acid sequence of SEQ D NO: 56, and the V., comprises the LC-CDR1
comprising the amino acid sequence of SEQ D NO: 57, the LC-CDR2 comprising the amino
acid sequence of SEQ 1D NOG: 58, and the LC-CDR3 comprising the amino acid sequence of
SEQ ID NO: 59. In some embodiments, the V., comprises an amino acid sequence of SEQ ID
NGO 22, and the Vi comprises an amino acid sequence of SEQ 1D NO: 23, In some
embodiments, the Vi comprises an amino acid sequence of SEQ ID NO: 87 or 168, and the V.
1 comprises an amino acid sequence of SEQ ID NO: 88 or 169, In some embodiments, the Vi,
comprises an amino acid sequence of SEQ 1D NO: 87, and the Vi.; comprises an amino acid
sequence of SEQ ID NO: 88. In some embodiments, the V. comprises an amino acid sequence
of SEQ 1D NO: 168, and the Vi comprises an aming acid sequence of SEQ 1D NO: 169, In
some embodiments, the V. comprises an amino acid sequence of SEQ ID NO: 64, and the Vi
comprises an amino acid sequence of SEQ ID NO: 65, In some embodiments, the first antibody
moiety is a foll-length antibody comprising two heavy chains and two light chains, and the
second antibody moiety is a scFv comprising the Vi, and Vi, [n some embodiments, the Vg,
is fused to the N-terminus of the V. In some embodiments, the Vi, is fused to the C-terminus
of the Vi, optionally with a single alanine amino acid appended to the C-terminus of Vg, In
some embodiments, the Vyo and the Vi, are tused vice a linker {eg., a GS linker, e.g,
(GGGGS),). In some embodiments, the V. and the Vi are fused without a linker. In some
embodiments, the scFv is a dsscFv optionally comprising a) a G44C mutation in the Vg or Vg
according to the numbering of SEQ ID NO: 60, and b) a GI00C mutation in the Vi or Vi
according to the numbering of SEQ 1D NO: 61, In some embodiments, the second antibody
meiety is fused to N-terminus of two heavy chains of the full-length antibody. In some

embodiments, the second antibody moiety is fused to C-terminus of two heavy chains of the full-
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length antibody. In some embodiments, the second antibody moiety is fused to N-terminus of
two light chains of the full-length antibody. In some embodiments, the second antibody moiety is
fised to C-terminus of two light chains of the full-length antibody. In some embodiments, the
second antibody moiety is a full-length antibody comprising two heavy chains and two light
chains, and the first antibody moiety is a scFv comprising the Yy and the V. In some
embodiments, the V. 1s fused to the N-terminus of the Vi_;. In some embodiments, the Vg is
fused to the C-terminus of the Vi.; optionally with a single alanine amino acid appended to the
C-terminus of V.. In some embodiments, the Vy.y and the Vi_; are fused via a linker {e.g., a GS
finker, e.g., (GGGGS)). In some embodiments, the V., and the Vi, are fused without a linker.
n some embodiments, the scFv is a dsscFv optionally comprising a) a G44C mutation in the Vy
or V., according to the numbering of SEQ D NO: 60, and b} a G100C mutation in the Vy, or
Vi according to the numbering of SEQ ID NO: 61, In some embodiments, the first antibody
moiety is fused to N-terminus of one or two heavy chains of the full-length antibody. In some
embodiments, the first antibody moiety is fused to C-termimus of one or two heavy chains of the
full-length antibody. In some embodiments, the first antibody moiety is fused to N-terminus of
one or two light chains of the full-length antibody. In some embodiments, the first antibody
moiety is fused to C-terminus of one or two light chains of the full-length antibody. In some
embodiments, the first antibody moiety and the second antibody moiety are fused via a linker
{e.g., a GS linker, e.g., (GGGGS)). In some embodiments, the first antibody moiety and the
second antibody motety are fused without a Hoker.

[0266] In some embodiments, there is provided a multispecific construct specifically
recognizing Sclerostin and DKK1, comprising a first antibody moiety and a second antibody,
wherein the first antibody moiety comprises a first heavy chain variable region (Vy.1) and a first
light chain variable region (Vi.1), and wherein the second antibody moiety comprises a second
heavy chain variable region {Vg,) and a second light chain variable region (Vi .;), wherein the
construct comprises: a) a first polypeptide comprising a first light chain comprising, from N-
terminus to C-terminus, 1) the Vg, it} a first light chain constant domain (“first CL domain™); b)
a second polypeptide comprising a first heavy chain, from N-terminus to C-terminus, 1) the Vi,
ii} a first heavy chain constant domain (“first CH1 domain™), and iii) a first Fc domain; ¢) a third
polvpeptide comprising a second heavy chain comprising, from N-terminus to C-terminus, i) the

Vi, i) a second heavy chain constant domain (“second CH1 domain”)}, and iii} a second Fc
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domain; and d) a fourth polypeptide comprising a second light chain, from N-terminus to -
terminus, i) the V5, ii) it) a first light chain constant domain (“the second CL domain™), wherein
the first and the second Fc domains form a Fe fragment. In some embodiments, the first antibody
moiety specifically recognizes Sclerostin, and the second antibody moiety specifically
recognizes DKKI. In some embodiments, the first antibody moiety specifically recognizes
DKK1, and the second antibody moiety specifically recognizes Sclerostin.

18267} In some embodiments, one of the first and the second Fc domains comprises a T366W
mutation, and optionally a S354C mutation, and wherein the other Fc domain comprises a T366S5
mutation, a L368A mutation, a Y407V nuitation, and optionally a Y349C mutation, wherein
numbering is according to the EU index.

10268] In some embodiments, either 1) the first CH1 domain and the first CL domain or i) the
second CHY domain and the second CL domain are selected from the group consisting of: a) a
CHI domain wherein the amino acid at position 141 is substitnted for cysteine and the cysteine
at position 131 (e.g., in 1gG2 or IgG4) or 220 {e.g., v 1gG1) is substituted for a non-cysteing
amino acid; and a CL domain wherein the amino acid at position 116 is substituted for cysteine
and the cysteine at position 214 is substituted for a non-cysteme amino acid; b) a CH1 domain
wherein the amino acid at position 168 is substituted for cysteine and the cysteine at position 131
{e.g., 0 1gG2 or IgG4) or 220 (e.g., in Ig(G1) is substituted for a non-cysteine amino acid; and a
CL domain wherein the aminoe acid at position 164 is substituted for cysteine and the cysteine at
position 214 is substituted for a non-cysteine amino acid; ¢} a CHI domain wherein the amino
acid at position 126 is 131 or substituted for cysteine and the cysteine at position 220 is
substituted for a non-cysteine amino acid; and a CL domain wherein the amino acid at position
121 is substituted for cysteine and the cysteine at position 214 is substituted for a non-cysteine
amino acid; d) a CH1 domain wherein the amino acid at position 128 is substituted for cysteine
and the cysteine at position 131 {e.g., in IgG2 or IgG4) or 220 {e.g., in 1gG1) is substituted for a
non-cysteine amino acid; and a CL domain wherein the amino acid at position 118 is substituted
for cysteine and the cysteine at position 214 is substituted for a non-cysteine amino acid; e} a
CHI domain wherein the amino acid at position 170 is substituted for cysteine and the cysteine
at position 131 (e.g., in 1gG2 or IgG4) or 220 (e.g., in 1g(31) is substituted for a non-cysteine
amino acid; and a CL domain wherein the amino acid at position 176 is substituted for cysteine

and the cysteine at position 214 is substituted for a non-cysteine amine acid; f) a CH1 domain
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wherein the amino acid at position 171 is substituted for cysteine and the cysteine at position 131
{e.g., in [gG2 or IgG4) or 220 (e.g., in 1gG1) is substituted for a non-cysteine amino acid; and a
CL domain wherein the amino acid at position 162 is substituted for cysteine and the cysteine at
position 214 is substituted for a non-cysteine amino acid; g) a CHI domain wherein the amino
acid at position 173 is substituted for cysteine and the cysteine at position 131 {e.g., in {gG2 or
1G4y or 220 (e.g, in 1gG1) is substituted for a non-cysteine amino acid; and a CL domain
wherein the amino acid at position 160 is substituted for cysteine and the cysteine at position 214
is substituted for a non-cysteine amino acid; wherein numbering is according to the EU index.
10269} In some embodiments, the first heavy chain comprises a modified human IgG4 heavy
chain Fc region comprising S228F, T366W, H435R, and Y436F; the second heavy chain
comprises a modified human 1gG4 heavy chain Fc region comprising F126C, C1318, 5228P,
T366S, L368A, and Y407V, and the second light chain comprises a modified human Ig kappa
light chain constant region comprising S121C and C2148.

{8278} In some embodiments, the first heavy chain comprises a modified homan IgG4 heavy
chain Fc region comprising S228P, T366S, L368A, and Y407V, the second heavy chain
comprises a modified homan IgG4 heavy chain Fe region comprising F126C, CI1315, S228P,
T366W, H435R, and Y436F; and the second light chain comprises a modified homan ig kappa
fight chain constant region comprising S121C and C2148.

{0271} In some embodiments, the first heavy chain comprises a modified buman IgG4 heavy
chain Fe region comprising S228P, T366W, H435R, and Y436F; the second heavy chain
comprises a modified human 1gG4 heavy chain Fo region comprising L128C, C1318, S228P,
T3668, L368A, and Y407V and the second light chain comprises a modified human Ig kappa
fight chain constant region comprising F118C and C2145.

{8272] In some embodiments, the first heavy chain comprises a modified human igG4 heavy
chain Fc region comprising S228P, T366S, L368A, and Y407V, the second heavy chain
comprises a modified human 1gG4 heavy chain Fe region comprising L128C, C1318, S228P,
T366W, H435R, and Y436F; and the second light chain comprises a modified human Ig kappa
light chain constant region comprising F118C and C2148.

[6273] In some embodiments, the first heavy chain comprises a modified human IgG4 heavy
chain Fe region comprising S228P, T366S, L368A, and Y407V; the second heavy chain

comprises a modified human [gG4 heavy chain Fc region comprising F170C, CI1318, S228P,
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T366W, H435R, and Y436F; and the second light chain comprises a modified human Ig kappa
light chain constant region comprising S176C and C2148.

18274} In some embodiments, the first heavy chain comprises a modified human 1gG4 heavy
chain Fc region comprising S228P, T3668, L368A, and Y407V, the second heavy chain
comprises a modified human 1gG4 heavy chain Fc region comprising V173C, CI318, 8228Pp,
T366W, H435R, and Y436F; and the second light chain comprises a modified human Ig kappa
light chain constant region comprising Q166C and C2148.

10275] In some embodiments, the first antibody moiety specifically recognizing Sclerostin, and
the second antibody motety specifically recognizing DKK1. In some embodiments, the Vi,
comprises the HC-CDRI comprising the amine acid sequence of SEQ ID NO: 1, the HC-CDR2
comprising the amino acid sequence of SEQ 1D NO: 5, and the HC-CDR3 comprising the amino
acid sequence of SEQ 1D NG: 9, and the Vi, comprises the LC-CDRY comprising the amino
acid sequence of SEQ ID NO: 15 or 85, the LC-CDR2 comprising the amino acid sequence of
SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid sequence of SEQ ID NO: 20. In
some embodiments, the V.1 comprises an amino acid sequence of SEQ ID NO: 22, and the Vi
comprises an amino acid sequence of SEQ ID NO: 23, In some embodiments, the Vi1 comprises
an amino acid sequence of SEQ ID NO: 87 or 168, and the Vi, comprises an amino acid
sequence of SEQ 1D NG: 88 or 169. In some embodiments, the Vi comprises an amino acid
sequence of SEQ 1D NO: 87, and the Vi comprises an amino acid sequence of SEQ D NO: §8.
In some embodiments, the Vi comprises an amino acid sequence of SEQ 1D NO: 168, and the
Vi1 comprises an aming acid sequence of SEQ 1D NO: 169, In some embodiments, the Vg
comprises an amino acid sequence of SEQ 1D NO: 87 or 168, and the V., comprises an amino
acid sequence of SEQ 1D NO: 89 or 160. In some embodiments, the Vi, comprises an amino
acid sequence of SEQ 1D NO: 87, and the Vi.; comprises an amino acid sequence of SEQ 1D NO:
&9. In some embodiments, the Vg, comprises an amino acid sequence of SEQ 1D NO: 168, and
the Vi.; comprises an amino acid sequence of SEQ 1D NO: 170. In some embodiments, a) the
Vg, comprises the HC-CDR1 comprising the amino acid sequence of SE(Q 1D NO: 42, the HC-
CDR2 comprising the amino acid sequence of SEQ D NO: 43, and the HC-CDR3 comprising
the amino acid sequence of SEQ ID NO: 44, and the Vi, comprises the LC-CDRI comprising
the amino acid sequence of SEQ ID NO: 45, the LC-CDR2 comprising the amino acid sequence

of SEQ ID NO: 46, and the LC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 47; b)
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the Vo comprises the HC-CDRI comprising the amino acid sequence of SEQ 1D NO: 48, the
HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 49, and the HC-CDR3
comprising the amino acid sequence of SEQ [D NO: 30, and the V., comprises the LC-CDR1
comprising the amino acid sequence of SEQ 1D NO: 51, the LC-CDR2 comprising the amino
acid sequence of SEQ 1D NO: 52, and the LC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 58; or ¢) the Vi, comprises the HC-CDR1 comprising the amino acid sequence of
SEQ 1D NO: 54, the HC-CDR2 comprising the amino acid sequence of SEQ D NO: 55, and the
HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 56, and the V., comprises the
LC-CDRI comprising the amine acid sequence of SEQ ID NO: 57, the LC-CDR2 comprising
the amino acid sequence of SEQ D NO: 58, and the LC-CDR3 comprising the amino acid
sequence of SEQ ID NO: 59,

10276] In some embodiments, the first antibody moiety specifically recogmizing DKK 1, and
the second antibody moiety specifically recognizing Sclerostin, In some embodiments, the Vo
comprises the HC-CDRI1 comprising the amino acid sequence of SEQ 1D NO: 1, the HC-CDR2
comprising the amino acid sequence of SEQ 1D NO: 3, and the HC-CDR3 comprising the amino
acid sequence of SEQ 1D NG: 9, and the Vi, comprises the LC-CDR1I comprising the amino
acid sequence of SEQ ID NO: 15 or 83, the LC-CDR2 comprising the amino acid sequence of
SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 20. In
some embodiments, the V. comprises an amino acid sequence of SEQ ID NO: 22, and the Vi
comprises an amino acid sequence of SEQ 1D NO: 23. In some embodiments, the Vi, comprises
an amino acid sequence of SEQ 1D NO: 87 or 168, and the Vi, comprises an amino acid
sequence of SEQ 1D NO: 88 or 169. In some embodiments, the Vi, comprises an amino acid
sequence of SEQ 1D NO: 87, and the V., comprises an amino acid sequence of SEQ [D NO: 88.
In some embodiments, the Vg, comprises an amino acid sequence of SEQ 1D NO: 168, and the
V.2 comprises an amino acid sequence of SEQ D NO: 169, In some embodiments, the Vi,
comprises an amino acid sequence of SEQ I NO: 87 or 169, and the V., comprises an amino
acid sequence of SEQ 1D NO: 89 or 170. In some embodiments, the Vy.» comprises an amino
acid sequence of SEQ ID NO: 87, and the Vi, comprises an amino acid sequence of SEQ ID NO:
29. In some embodiments, the Vg, comprises an amino acid sequence of SEQ 1D NO: 168, and
the V., comprises an amino acid sequence of SEQ ID NO: 170. In some embodiments, a) the

Vi comprises the HC-CDRI1 comprising the amine acid sequence of SEQ 1D NO: 42, the HC-
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CDR2 comprising the amino acid sequence of SEQ D NO: 43, and the HC-CDR3 comprising
the amino acid sequence of SEQ ID NO: 44, and the Vi ; comprises the LC-CDRI comprising
the amino acid sequence of SEQ ID NO: 45, the LC-CDR2 comprising the amino acid sequence
of SEQ ID NO: 46, and the LC-CDR3 comprising the amino acid sequence of SEQ 1D NOG: 47; b)
the Vg1 comprises the HC-CDRI comprising the amino acid sequence of SEQ 1D NO: 48, the
HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 49, and the HC-CDR3
comprising the amine acid sequence of SEQ [D NO: 50, and the Vy.; comprises the LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 51, the LC-CDR2 comprising the amino
acid seguence of SEQ D NO: 52, and the LC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 58; or ¢) the Vs comprises the HC-CDR1 comprising the amino acid sequence of
SEQ 1D NO: 54, the HC-CDR2 comprising the amino acid sequence of SEQ [D NO: 55, and the
HC-CDR3 comprising the aromo acid sequence of SEQ ID NO: 56, and the Vi, comprises the
LC-CDR/I comprising the amino acid sequence of SEQ 1D NG: 57, the LC-CDR2 comprising
the amino acid sequence of SEQ ID NO: 58, and the LC-CDR3 comprising the amino acid
sequence of SEQ ID NO: 59,

02771 In some embodiments, there is provided a multispecific construct comprising a first
antibody moiety that specifically recognizes Sclerostin and a second antibody moiety that
specifically recognizes DKK 1, wherein the first antibody moiety is an anti-Sclerostin full-length
antibody comprising two heavy chains and two light chains, wherein the two heavy chains each
comprises a first heavy chain variable region (V). wherein the two light chains each comprises
a first light chain variable region (Vi.;), and wherein the second antibody moiety comprises an
anti-DKK1 single chain Fv fragment {scFv) comprising a second heavy chain variable region
{Vao) and a second light chain variable region (Vi ), wherein the second antibody moiety is
fused to C-terminus of both heavy chains of the anti-Sclerostin fuli-length antibody. In some
embodiments, the Vi, comprises an amino acid sequence of SEQ 1D NO: 22, or a variant
comprising an amino acid sequence having at least about 80% (such as at least about any one of
0%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity; and the V;_; comprises an
amino acid sequence of SEQ ID NO: 23, or a variant comprising an amino acid sequence having
at least about 80% (such as at least about any one of 80%, 85%, 90%, 95%, 96%, 97%, 98%, or
99%) sequence identity. In some embodiments, the Vi, comprises the HC-CDR1 comprising the

amino acid sequence of SEQ 1D NO: 42, the HC-CDR2 comprising the amino acid sequence of
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SEQ 1D NO: 43, and the HC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 44, and
the Vi, comprises the LC-CDR1 comprising the amino acid sequence of SEQ ID NO: 45, the
LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 46, and the LC-CDR3
comprising the amino acid sequence of SEQ ID NO: 47. In some embodiments, the Vi
comprises an amine acid sequence of SEQ ID NO: 60, or a variant comprising an amino acid
sequence having at least about 80% (such as at least about any one of 80%, 85%, 90%, 95%,
96%, 97%, 98%, or 99%) sequence identity; and the Vi comprises an amino acid sequence of
SEQ 1D NO: 61, or a variant comprising an amino acid sequence having at least about 80% (such
as at least about any one of 80%, 85%, 90%, 95%, 96%, 97%:, 98%, or 99%) sequence identity.

{0278} In some embodiments, there is provided a multispecific comstruct specifically
recognizing Sclerostin and DKK]1, comprising a first antibody moiety and a second antibody,
wheretn the first antibody moiety comprises a first heavy chain variable region (Vi) and a first
light chain variable region (Vi.;), and wherein the second antibody moiety comprises a second
heavy chain variable region (Vi) and a second light chain variable region (Vi.), wherein the
construct comprises: a) a first polypeptide comprising a first light chain comprising, from N-
terminus to C-terminus, i) the V., 11) a first light chain constant domain (“first CL. domain™); b)
a second polypeptide comprising a first heavy chain, from N-terminus to C-terminus, i) the Vi,
i} a first heavy chain constant domain (“first CH1 domain™), and iii} a first Fo domain; ¢} a third
polypeptide comprising a second heavy chain comprising, from N-terminus to C-terminus, i) the
Vi, i1} a second heavy chain constant domain (“second CH1 domain™}, and iii} a second Fc
domain; and d) a fourth polypeptide comprising a second light chain, from N-terminus to C-

>

terminus, i) the V5, i1} it} a first light chain constant domain (“the second CL domain™), wherein
the first and the second Fe domains form a Fe fragment, wherein the first antibody moiety
specifically recognizes Sclerostin, and wherein the second antibody moiety specifically
recognizes DKK1. In some embodiments, the Vy.; comprises an amino acid sequence of SEQ 1D
NO: 22, or a variant comprising an amino acid sequence having at least about 80% (such as at
least about any one of &0%, 85%, 90%, 95%, 96%, 97%, 98%, or 99%) sequence identity; and
the V1 comprises an amino acid sequence of SEQ ID NO: 23, or a variant comprising an amino
acid sequence having at least about 80% (such as at least about any one of 80%, 85%, 90%, 95%,
96%, 97%, 98%, or 99%) sequence identity. In some embodiments, the Vy.» comprises the HC-

CDR1 comprising the amino acid sequence of SEQ 1D NO: 42, the HC-CDR2 comprising the
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amino acid sequence of SEQ 1D NO: 43, and the HC-CDR3 comprising the amino acid sequence
of SEQ ID NO: 44, and the V|, comprises the LC-CDR1 comprising the amino acid sequence of
SEQ ID NG: 45, the LC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 46, and the
LC-CDR3 comprising the amino acid sequence of SEQ ID NO: 47, In some embodiments, the
V.2 comprises an amino acid sequence of SEQ ID NO: 60, or a variant comprising an amino
acid sequence having at least about 80% (such as at least about any one of 80%, §5%, 90%, 95%,
96%, 97%, 98%, or 99%) sequence identity; and the Vi comprises an amino acid sequence of
SEQ 1D NO: 61, or a variant comprising an amino acid sequence having at least about 80% (such
as at least about any one of 80%, 85%, 90%, 95%, 96%, 97%:, 98%, or 99%) sequence identity.
{0279} In some embodiments, there is provided a multispecific (e.g., bispecific) construct,
comprising a) a first heavy chain comprising a first variable heavy chain variable region (Vi.i)
and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ ID NO: 134; b) a first light chain comprising a first light chain variable region
{(Vi.1) and a first Light chain constant region, wherein the first light chamn comprises an amino
acid sequence of SEQ ID NO: 135; ¢) a second heavy chain comprising a second variable heavy
chain variable region (Viz) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ 1D NO: 136; and d) a second light chain
comprising a second light chain variable region (Vi2) and a second light chain constant region,
wherein the second light chain comprises the amino acid sequence of SEQ ID N(O: 137, wherein
the Vg and the Vi, comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vuo and the Vi comprises a second antibody motety specifically recognizing
DKKI.

{6286] In some embodiments, there is provided a mmitispecific {e.g., bispecific) construct,
comprising a) a first heavy chain comprising a first variable heavy chain variable region (Vu.1)
and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ ID NO: 134; b} a first light chain comprising a first light chain variable region
(V1) and a first light chain constant region, wherein the first light chain comprises an amino
acid sequence of SEQ ID NO: 135; ¢) a second heavy chain comprising a second variable heavy
chain variable region (Vg.;) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ 1D NO: 138; and d) a second light chain

comprising a second light chain variable region (Vi) and a second light chain constant region,
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wherein the second light chain comprises the amino acid sequence of SEQ D NO: 139, wherein
the Vy, and the Vi, comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vg, and the Vi, comprises a second antibody moiety specifically recognizing
DKK1.

{0281} In some embodiments, there is provided a multispecific {e.g., bispecific) construct,
comprising a} a first heavy chain comprising a first variable heavy chain variable region (V1)
and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ ID NO: 134; b) a first light chain comprising a first light chain variable region
(Vi) and a first light chain constant region, wherein the first light chain comprises an amino
acid sequence of SEQ 1D NO: 135; ¢) a second heavy chain comprising a second variable heavy
chain variable region (Vy.2) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ ID NO: 140; and d) a second light chain
comprising a second light chain variable region (Vi) and a second light chain constant region,
wherein the second light chain comprises the amino acid sequence of SEQ ID NO: 141, wherein
the Vg and the Vi comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vg, and the Vi, comprises a second antibody moiety specifically recognizing
DEX1.

{8282] In some embodiments, there is provided a multispecific {e.g., bispecific} construct,
comprising a} a first heavy chain comprising a first variable heavy chain variable region (Vi)
and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ 1D NO: 134; b} a first light chain comprising a first light chain variable region
(Vi) and a first light chain constant region, wherein the first light chain comprises an amino
acid sequence of SEQ ID N(O: 135; ¢) a second heavy chain comprising a second variable heavy
chain variable region (Vu.2) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ ID NO: 142; and d) a second light chain
comprising a second light chain variable region (Vi .2} and a second light chain constant region,
wherein the second light chain comprises the amino acid sequence of SEQ ID NO: 143, wherein
the Vg and the Vi comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vp, and the Vi, comprises a second antibody moiety specifically recognizing

DKKI.
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{0283] In some embodiments, there is provided a mmltispecific {e.g., bispecific) construct,
comprising a} a first heavy chain comprising a first variable heavy chain variable region (V1)
and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ 1D NO: 134; b) a first light chain comprising a first light chain variable region
(Vi-1) and a first light chain constant region, wherein the first light chain comprises an amino
acid sequence of SEQ 1D NO: 135; ¢) a second heavy chain comprising a second variable heavy
chain variable region (Vy.2) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ ID NG: 144; and d) a second light chain
comprising a second light chain variable region (Vi.») and a second light chain constant region,
wherein the second light chain comprises the amine acid sequence of SEQ ID NO: 145, wherein
the Vg and the Vi, comprises a first antibody moiety specifically recognizing Sclerostin,
wheretn the Vg, and the Vi comprises a second antibody moiety specifically recognizing
DKK1.

[8284] In some embodiments, there is provided a multispecific {e.g., bispecific} construct,
comprising a} a first heavy chain comprising a first variable heavy chain variable region (Vi)
and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ ID NO: 146; b} a first Hight chain comprising a first light chain variable region
(Vi) and a first light chain constant region, wherein the first light chain comprises an amino
acid sequence of SEQ ID NO: 147; ¢} a second heavy chain comprising a second variable heavy
chain variable region (Vi) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ ID NO: 148; and d) a second light chain
comprising a second light chain variable region (V12) and a second light chain constant region,
wherein the second light chain comprises the amino acid sequence of SEQ 1D NO: 149, wherein
the Vg, and the Vi, comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vu, and the Vi, comprises a second antibody moiety specifically recognizing
DKKI.

[0285] In some embodiments, there is provided a multispecific (e.g., bispecific) construct,
comprising a) a first heavy chain comprising a first variable heavy chain variable region (V1)
and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ 1D NO: 146; b) a first light chain comprising a first light chain variable region

{(Vi.1) and a first light chain constant region, wherein the first light chain comprises an amino
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acid sequence of SE(Q [D NO: 147; ¢} a second heavy chain comprising a second variable heavy
chain variable region (Vao) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ ID NO: 150; and d} a second light chain
comprising a second light chain variable region (V1) and a second light chain constant region,
wherein the second light chain comprises the amino acid sequence of SEQ [P NO: 151, wherein
the Vi and the Vi comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vi, and the Vi, comprises a second antibody motety specifically recognizing
DKKI1.

10286} In some embodiments, there is provided a mwltispecific {e.g., bispecific) construct,
comprising a} a first heavy chain comprising a first variable heavy chain variable region (Vi)
and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ ID NO: 146; b) a first light chain comprising a first light chain variable region
(Vi1) and a first light chain constant region, wherein the first light chain comprises an amino
acid sequence of SEQ ID NO: 147; ¢) a second heavy chain comprising a second variable heavy
chain variable region (Vi) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ ID NO: 152; and d} a second light chain
comprising 8 second light chain variable region (V1) and a second light chain constant region,
wherein the second light chain comprises the amino acid sequence of SEQ 1D NO: 153, wherein
the Vi and the Vi comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vi, and the Vi, comprises a second antibody moiety specifically recognizing
DEKI.

{6287} In some embodiments, there is provided a multispecific (e.g., bispecific) construct,
comprising ay a first heavy chain comprising a first variable heavy chain variable region {Va.)
and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ ID NO: 146; b) a first light chain comprising a first light chain variable region
(V1) and a first light chain constant region, wherein the first light chain comprises an amino
acid sequence of SEQ ID NO: 147; ¢} a second heavy chain comprising a second variable heavy
chain variable region (Vi) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ ID NO: 154; and d) a second light chain
comprising a second light chain variable region (Vi.») and a second light chain constant region,

wherein the second light chain comprises the amino acid sequence of SEQ 1D NO: 185, wherein
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the Vu, and the Vi, comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vy, and the Vi, comprises a second antibody moiety specifically recognizing
DKKI.

[0288] In some embodiments, there is provided a mmltispecific {e.g., bispecific) construct,
comprising a} a first heavy chain comprising a first variable heavy chain variable region (Vy.1)
and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ 1D NO: 146; b) a first light chain comprising a first light chain variable region
(Vi) and g first light chain constant region, wherein the first light chain comprises an amino
acid sequence of SEQ ID NO: 147; ¢} a second heavy chain comprising a second variable heavy
chain variable region (V) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ ID NO: 156; and d} a second light chain
comprising a second light chain variable region (Vi) and a second light chain constant region,
wherein the second light chain comprises the amino acid sequence of SEQ ID NO: 157, wherein
the Vy.q and the Vi comprises a first antibody moiety specifically recogmizing Sclerostin,
wherein the Vg, and the Vi comprises a second antibody moiety specifically recognizing
RANKL.

[0289] In some embodiments, there is provided a mmltispecific (e.g., bispecific) construct,
comprising a) a first heavy chain comprising a first variable heavy chain variable region (V1)
and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ 1D NO: 146; b) a first light chain comprising a first light chain variable region
{(Vi-1) and a first light chain constant region, wherein the first light chain comprises an amino
acid sequence of SEQ D NO: 147; ¢} a second heavy chain comprising a second variable heavy
chain variable region (Vpo) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ ID NO: 158; and d} a second light chain
comprising a second light chain variable region (Vi) and a second light chain constant region,
wherein the second light chain comprises the amino acid sequence of SEQ [D NO: 159, wherein
the Vy, and the Vi, comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vg, and the Vi comprises a second antibody moiety specifically recognizing
RANKL.

16290} In some embodiments, there is provided a multispecific (e.g., hispecific) construct,

comprising a) a first heavy chain comprising a first variable heavy chain variable region (V1)
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and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ ID NO: 146; b) a first light chain comprising a first light chain variable region
(V1) and a first light chain constant region, wherein the first light chain comprises an amino
acid sequence of SEQ ID NO: 147; ¢) a second heavy chain comprising a second variable heavy
chain variable region (Vy.2) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ ID NG: 160; and d) a second light chain
comprising a second light chain variable region (Vi.») and a second light chain constant region,
wherein the second light chain comprises the amine acid sequence of SEQ ID NO: 161, wherein
the Vg and the Vi, comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vyo and the Vi, comprises a second antibody moiety specifically recognizing
RANKL.

[0291] In some embodiments, there is provided a multispecific {e.g., bispecific) construct,
comprising a} a first heavy chain comprising a first variable heavy chain variable region (V1)
and a first heavy chain constant region, wherein the first heavy chain comprises an amino acid
sequence of SEQ ID NO: 146; b) a first light chain comprising a first light chain variable region
{(Vi.1) and a first light chain constant region, wherein the first light chain comprises an amino
acid sequence of SEQ ID NO: 147; ¢} a second heavy chain comprising a second variable heavy
chain variable region (Vy.2) and a second heavy chain constant region, wherein the second heavy
chain comprises the amino acid sequence of SEQ 1D NO: 162; and d) a second light chain
comprising a second light chain variable region (Vi2) and a second light chain constant region,
wherein the second light chain comprises the amino acid sequence of SEQ ID NO: 163, wherein
the Vg and the Vi, comprises a first antibody moiety specifically recognizing Sclerostin,
wherein the Vy, and the Vi, comprises a second antibody moiety specifically recognizing
RANKL.

Anti-Sclerostin fusion proteins or antibedy-drug conjugate

[0292] The anti-Sclerostin constructs in some embodiments is a fusion protein or an antibody-
drug conjugate that comprises an anti-Sclerostin antibody moiety {(e.g., an anti-Sclerostin scFv)
and a second moiety.

{0293} In some embodiments, the second motety comprises a half-life extending moiety. In
some embodiments, the half-life extending moiety is an albumin binding moiety {e.g., an
albumin binding antibody moiety).

98



WO 2022/063262 PCT/CN2021/120612

{0294} In some embodiments, the second moiety comprises an agent selected from the group
consisting of a parathyroid hormone (PTH), a selective estrogen receptor modulator (SERM), a
bisphosphonate, a prostaglandin E (PGE) receptor agonist, VEGF, TGFB, growth factor
{myostatin} and calcitonin.

{0295] In some embodiments, the anti-Sclerostin antibody moiety and the second moiety are
fused via a linker (such as any of the linkers described in the “Linkers” section). In some
embodiments, the anti-Sclerostin antibody moiety and the second moiety are fused without a
linker.

Linkers

18296} In some embodiments, the anti-Sclerostin constructs described herein comprise one or
more linkers between two moieties (e.g., the anti-Sclerostin antibody moiety and the half-life
extending motety, the anti-Sclerostin antibody moiety and the second binding moiety in the
multispecific constructs described above). The length, the degree of flexibility and/or other
properties of the linker(s) used in the anti-Sclerostin constructs may have some influence on
properties, mnchuding but not limited to the affinity, specificity or avidity for one or more
particular antigens or epitopes. For example, longer linkers may be selected to ensure that two
adjacent domains do not sterically interfere with one another, In some embodiment, a linker
(such as peptide linker) comprises flexible residues (such as glycine and serine) so that the
adjacent domains are free to move relative to each other. For example, a glycine-serine doublet
can be a suitable peptide linker. In sore embodiments, the linker i3 a non-peptide linker. In some
embodiments, the linker is a peptide linker. In some embodiments, the linker is a non-cleavable

linker. In some embodiments, the linker is a cleavable linker.

{0297} Other linker considerations include the effect on physical or pharmacokinetic properties
of the resulting compound, such as solubility, lipophilicity, hydrophilicity, hydrophobicity,
stability (more or less stable as well as planmed degradation), rigidity, flexibility,
immunogenicity, moduolation of antibody binding, the ability to be incorporated into a micelle or

fiposome, and the like.
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Peptide linkers

[6298] The peptide linker may bave a naturally occurring sequence, or a non-naturally
occurring sequence. For example, a sequence derived from the hinge region of heavy chain only

antibodies may be used as the linker. See, for example, W(1996/34103.

10299] The peptide Hnker can be of any suitable length. In some embodiments, the peptide
linker is at least about any of 1,2, 3,4, 5,6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 1§, 19, 20, 25,
30, 35, 40, 50, 75, 100 or more amino acids long. In some embodiments, the peptide linker is no
more than about any of 100, 75, 50, 40, 35, 30, 25, 20, 19, 18, 17, 16, 15, 14, 13,12, 11, 10,9, 8,
7, 6, 5 or fewer amino acids long. In some embodiments, the length of the peptide linker is any
of about 1 amino acid to about 10 amino acids, about 1 amino acid to about 20 amino acids,
about 1 amino acid to about 30 amino acids, about 5 amino acids to about 15 amino acids, about
10 amino acids to about 25 amino acids, about 5 amino acids to about 30 amino acids, about 10
amino acids to about 30 amino acids long, about 30 amino acids to about 30 amino acids, about

50 amino acids to about 100 amino acids, or about 1 amino acid to about 100 amino acids.

[0306] An essential technical feature of such peptide linker is that said peptide linker does not
comprise any polymerization activity. The characteristics of a peptide linker, which comprise the
absence of the promotion of secondary structures, are known in the art and described, e.g., in
Dall’ Acqua ef af. (Biochem. (1998) 37, 9266-9273), Cheadle er ¢/, (Mol Immunol (1992) 29, 21-
30) and Raag and Whitlow (FASEB (1995) 9(1), 73-80). A particularly preferred amino acid in
context of the “peptide linker” is Gly. Furthermore, peptide Hukers that also do not promote any
secondary structures are preferred. The hinkage of the domains to each other can be provided by,
e.g., genetic engineering. Methods for preparing fused and operatively linked bispecific single
chain constructs and expressing them in mammalian cells or bacteria are well-known in the art
{e.g. WO 99/54440, Ausubel, Current Protocols in Molecular Biology, Green Publishing
Associates and Wiley Interscience, N. Y. 1989 and 1994 or Sambrook ef ¢f., Molecular Cloning:
A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N. Y., 2061},
{8301] The peptide linker can be a stable linker, which is not cleavable by proteases, especially
by Matrix metatloproteinases (MMPs).

{8302] The linker can also be a flexible linker. Exemplary flexible linkers include glycine
polymers (G), (SEQ 1D NG: 78), glycine-serine polymers {(including, for example, (GS), (SEQ
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1D NO: 79}, {(GSGGS), (SEQ ID NO: 803, (GGGGS), (SEQ ID NO: 81), and (GGGS), (SEQ 1D
NO: 82), where n is an integer of at least one), glycine-alanine polymers, alanine-serine
polymers, and other flexible linkers known in the art. Glycine and glycine-serine polymers are
relatively unstructured, and therefore may be able to serve as a neuiral tether between
components. Glycine accesses significantly more phi-psi space than even alanine, and is mmuch
less restricted than residues with longer side chains (See Scheraga, Rev. Computational Chem.
11 173-142 (1992)). The ordinarily skilled artisan will recognize that design of an antibody
fusion protein can include linkers that are all or partially flexible, such that the linker can include
a flexible linker portion as well as one or more portions that confer less flexible structure to

provide a desired antibody fusion protein structure,

10303} Furthermore, exemplary linkers also include the amino acid sequence of such as
(GGGGS), (SEQ 1D NO: 81), wherein n is an integer between | and 8, e.g. (GGGGS); (SEQ ID
NG: 76), (GGGGS ) (SEQ ID NO: 77), or (GGGGS) (SEQ ID NG: 83), In some embodiments,
the peptide linker comprises the amino acid sequence of (GSTSGSGKPGSGEGS), (SEQ ID NO:

84), wherein n is an integer between 1 and 3.
Non-peptide linkers

{0304} Coupling of two moicties may be accomplished by any chemical reaction that will bind
the two molecules so long as both components retain their respective activities, e.g., binding to
Sclerostin and a second agent in an anti-Sclerostin multispecific antibody, respectively, This
linkage can include many chemical ruechanisms, for instance covalent binding, affinity binding,
mtercalation, coordinate binding and complexation. In some embodiments, the binding is
covalent binding. Covalent binding can be achieved etther by direct condensation of existing side
chains or by the incorporation of external bridging molecules. Many bivalent or polyvalent
linking agents may be useful in coupling protein molecules in this context. For example,
representative coupling agents can include organic compounds such as thioesters, carbodiimides,
succinimide esters, diisocyanates, ghitaraldehyde, diazobenzenes and hexamethylene diamines.
This listing is not intended to be exhaustive of the various classes of coupling agents known in
the art but, rather, is exemplary of the more common coupling agents (See Killen and Lindstrom,
Jour. Immun, 133:1335-2549 (1984); Jansen ef ol , Immunslogical Reviews 62:185-216 (1982};

and Vitetta ef af., Science 238:1098 (1987)).
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{0305} Linkers that can be applied in the present application are described in the literature (see,
for example, Ramakrishnan, S. ef of., Cancer Res. 44:201-208 (1984) describing use of MBS (M-
maleimidobenzoyl-N-hydroxysuccinimide ester). In some embodiments, non-peptide linkers
used herein include: (i) EDC (1-ethyl-3-(3-dimethylamino-propyl} carbodiimide hydrochloride;
(i) SMPT (4-succinimidyloxycarbonyl-alpha-methyl-alpha-(2-pridyl-dithio}-toluene (Pierce
Chem. Co., Cat. (21558G); (iti) SPDP (succinimidyl-6 [3-(2-pyridyldithio) propionamido]
hexanoate (Pierce Chem. Co., Cat #21651G); (iv) Sulfo-LC-SPDP (sulfosuccinimidyl 6 [3-(2-
pyridyldithio)-propianamide] hexanoate (Pierce Chem. Co. Cat. #2165-G); and (v) sulfo-NHS

(N-hydroxysulfo-succinimide: Pierce Chem. Co., Cat. #24510) conjugated to EDC.

[0306] The linkers described above contain components that have different atiributes, thus may
lead to bispecific antibodies with differing physio-chemical properties. For example, sulfo-NHS
esters of alkyl carboxylates are more stable than sulfo-NHS esters of aromatic carboxylates.
NHS-ester containing linkers are less soluble than sulfo-NHS esters. Further, the linker SMPT
contains a sterically hindered disuifide bond, and can form antibody fusion protein with
increased stability, Disulfide linkages, are in general, less stable than other linkages because the
disulfide linkage is cleaved in vitro, resulting i less antibody fusion protein available., Sulfo-
NHS, in particular, can enhance the stability of carbodimide couplings. Carbodimide couplings
(such as EDC) when used in conjunction with sulfo-NHS, forms esters that are more resistant to

hydrolysis than the carbodimide coupling reaction alone.

. Methods of preparation
{8397} In some embodiments, there is provided a method of preparing an anti-Sclerostin

construct or antibody motety that specifically binds to Sclerostin and a composition such as
polynuclestide, nucleic acid constroct, vector, host cell, or culture mediwm that is produced
during the preparation of the anti-Sclerostin construct or antibody moiety. The anti-Sclerostin
construct or antibody moiety or composition described herein may be prepared by a number of
processes as generally described below and more specifically in the Examples.

Antibody Expression and Production

[0308] The antibodies (including anti-Sclerostin monoclonal antibodies, anti-Sclerostin
bispecific antibodies, and anti-Sclerostin antibody moieties) described herein can be prepared

using any known methods in the art, including those described below and in the Examples.
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Monoclonal antibodies

[6309] Monoclonal antibodies are obtained from a population of substantially homogeneous
antibodies, ie., the individual antibodies comprising the population are identical except for
possible naturally occurring mutations and/or post-translational modifications {e.g.,
isomerizations, amidations) that may be present in minor amounts. Thus, the modifier
“monoclonal” indicates the character of the antibody as not being a mixture of discrete
antibodies. For example, the monoclonal antibodies may be made using the hybridoma method
first described by Kohler ef af., Nature, 256:495 (1975), or may be made by recombinant DNA
methods (U.S. Pat. No. 4,816,567). In the hybridoma method, a mouse or other appropriate host
animal, such as a hamster or a Hama, is imumunized as hereinabove described to elicit
fymphocytes that produce or are capable of producing antibodies that will specifically bind the
protein used for immmunization. Alternatively, lymphocytes may be immmnized in vitro.
Lymphocytes then are fused with myeloma cells using a suitable fusing agent, such as
polyethylene glycol, to form a hybridoma cell (Goding, Monocional Antibodies: Principles and

Practice, pp. 59-103 (Academic Press, 1986). Also See Exarople | for immunization in Camels,

[0310] The nomunizing agent will typically include the antigenic protein or a fusion variant
thereof. An tmyuunizing agent may be comprised of purified full-length or truncated Sclerostin
polypeptides, or variants or fragments (i.¢., peptides) thereof. Such peptides may be generated by
proteolytic cleavage of a larger polypeptide, by recombinant molecular methodologies, or may
be chemically synthesized by methods as described herein and known in the art. Based on
crystallographic structure of human Sclerostin in complex with LRP6 (Kim, I 2020, Nar
Commun 11 5357-5357), the loop tip containing the ‘IGRGKWWR motif (SEQ 1D NO: 186)
was found to be the main binding determinant for binding of Sclerostin to the first propeller of
LRPS. Peptides useful as immunizing agent typically may have an amino acid sequence of at
least 7 consecutive amino acids from a Sclerostin amino acid sequence covering the
IGRGKWWR’ motif on the second loop such as those described herein, and preferably have at
least 8,9, 10, 11, 12, 14, 15, 16, 18, 19,20, 21, 22, 23, or 24 consecutive amino acids comprising
the ‘IGRGKWWR’ motif. Certain other preferred peptide agents comprise at least 8 but no more
than 12 or more consecutive amino acids of the Sclerostin sequence covering the “IGRGKWWR’

motif, and other preferred peptide agent comprises 24 consecutive amino acids of the second
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loop of Sclerostin polypeptide. Other preferred peptide agents comprise any whole integer
number of amino acids between and including 8 and 24 consecutive amino acids covering
AGRGKWWR’ motit in the second loop thereof, or polypeptide comprising full-length
Sclerostin sequence. Within one embodiment the immmnizing agent is full-length human
Sclerostin, or preferably a portion of the second loop thereof, e.g., synthesized peptides within
the second loop as described herein covering amino acids 110-133, or more preferably 119-130,
or more preferably 116-126, or more preferably 118-125, to generated antibodies that
specifically recognize the "TGRGKWWR’ motif of the second loop on Sclerostin. Generally,
either peripheral blood lymphocytes (“PBLs™) are used if cells of human origin are desired, or
spleen cells or lymph node cells are used if non-human mammalian sources are desired. The
iyraphocytes are then fused with an imumortalized cell line using a suitable fusing agent, such as
polyethylene glycol, to form a hybridoma cell. Goding, Monoclonal Antibodies: Principles and
Fractice, Academic Press (1986), pp. 59-103.

{8311} [Immortalized cell lines are usually transformed mammalian cells, particularty myeloma
cells of rodent, bovine and hwman origin. Usually, rat or mouse myeloma cell lines are employed.
The hybridoma cells thus prepared are seeded and grown in a suitable culture medium that
preferably contains one or more substances that inhibit the growth or survival of the unfused,
parental myeloma cells. For example, if the parental myveloma cells lack the enzyme
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for
the hybridomas typically will include hypoxanthine, aminopterin, and thymidine (HAT mediom},
which are substances that prevent the growth of HGPRT-deficient cells.

{0312} Preferred immortalized myeloma cells are those that fuse efficiently, support stable
high-level production of antibody by the selected antibody-producing cells, and are sensitive to a
medivm such as HAT medium. Among these, preferred are murine myeloma lines, such as those
derived from MOPC-21 and MPC-11 mouse tumors available from the Salk Institute Cell
Distribution Center, San Diego, Calif. USA, and SP-2 cells {and derivatives thereof, e.g., X63-
Ag8-653) available from the American Type Culture Collection, Manassas, Va. USA. Human
myeloma and mouse-human heteromyeloma cell lines also have been described for the
production of human monoclonal antibodies (Kozbor, J. Immunol., 133:3001 (1984); Brodeur ef
al., Monoclonal Antibody Production Technigues and Applications, pp. 51-63 (Marcel Dekker,

Inc., New York, 1987)).
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{0313} Culture medium in which hybridoma cells are growing is assayed for production of
monoclonal antibodies directed against the antigen. Preferably, the binding specificity of
monoclonal antibodies produced by hybridoma cells is determined “by immunoprecipitation or
by an in vitro binding assay, such as radicimnmuncassay (RIA} or enzyme-linked immunosorbent
assay (ELISA).

16314] The culture medium in which the hybridoma cells are cultured can be assayed for the
presence of monoclonal antibodies directed against the desired antigen. Preferably, the binding
atfinity and specificity of the monoclonal antibody can be determined by immunoprecipitation or
by an in vitro binding assay, such as radioimmunocassay (RIA) or enzyme-linked assay (ELISA).
Such techniques and assays are known in the in art. For example, binding aftinity may be
determined by the Scatchard analysis of Munson et @l., Anal Biochem., 107:220 (1980). To
select the monoclonal antibodies that specifically neutralize Sclerostin's ability to inhibit Wnt
activity, the resulting hybridomas can be screened in order to determine the presence of
antibodies which are reactive with both full-length human Sclerostin and peptides from the
second loop containing the ‘IGRGKWWR™ motif using ELISA or BLI approach. Hybridomas
that produce monoclonal antibodies that specifically bind to both full-length Sclerostin and the
peptides containing the ‘IGRGKWWR’ motif thereof are preferred as described in Example 3
and 4. And monoclonal antibodies that were able to biock, impair, or inhibit the binding of full-
fength homan Sclerostin to a low-density lipoprotein receptor-related protein family member,
e.g., LRPS or LRPS, are selected wsing HEK293/TCEF/LEF/Wutl reporter gene assay (Hannoush
RN, 2008, PLoS ONE, 3: ¢3498) as described in Example 7.

{0315] After hybridoma cells are identified that produce antibodies of the desired specificity,
affinity, and/or activity, the clones may be subcloned by limiting dilution procedures and grown
by standard methods (Goding, supra). Suitable culture media for this purpose include, for
example, D-MEM or RPMI-1640 medinom. In addition, the hybridoma cells may be grown in
vive as tumors in a mammal.

[0316] The monocional antibodies secreted by the subclones are suitably separated from the
culture medium, ascites fluid, or serum by conventional immunoglobulin purification procedures
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis,

dialysis, or affinity chromatography.
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{0317} Monocional antibodies may also be made by recombinant DNA methods, such as those
described in U.8. Pat. No. 4,816,567, and as described above. DNA encoding the monoclonal
antibodies is readily isolated and sequenced using conventional procedures {e.g., by using
ofigonucleotide probes that are capable of binding specifically to genes encoding the heavy and
light chains of murine antibodies). The hybridoma cells serve as a preferred source of such DNA.
Once isolated, the DNA may be placed into expression vectors, which are then transfected into
host cells such as E. cofi cells, simian COS cells, Chinese hamster ovary (CHO) cells, or
myeloma cells that do not otherwise produce immunoglobulin protein, in order to synthesize
monoclonal antibodies in such recombinant host cells. Review articles on recombinant
expression in bacteria of DNA encoding the antibody include Skerra er af., Curr. Opinion in
Immunol., 5:256-262 (1993) and Pluckthun, fmmunol Revs. 130:151-188 (1992).

[0318] In a further embodiment, antibodies can be isolated from antibody phage lbraries
generated using the technigues described in McCafferty ef al, Narure, 348:552-554 (1990).
Clackson ef al., Nature, 352:624-628 (1991) and Marks ef al., J. Mol Biol, 222:581-597 (1991)
describe the isolation of murine and bhuman antibodies, respectively, using phage libravies.
Subsequent publications describe the production of high affinity (nM range) human antibodies
by chain shuffling (Marks er al., Bio/Technology, 10:779-783 {1992)), as well as combinatorial
infection and in vive recombination as a strategy for constructing very large phage libraries
{(Waterhouse ef al., Nucl. Acids Res., 21:2265-2266 (1993)). Thus, these techniques are viable
alternatives to traditional mounoclonal antibody hybridoma technigues for isolation of mouoclonal
antibodies.

{6319} The DNA also may be modified, for example, by substituting the coding sequence for
human heavy- and light-chain constant domains in place of the homologous murine sequences
(U.S. Pat. No. 4,816,567, Morrison, ef al., Proc. Natl Acad. Sci. USA, 81:6851 (1984}), or by
covalently joining to the immunoglobuiin coding sequence all or part of the coding sequence for
a non-immunoglobulin polypeptide. Typically, such non-immunoglobulin polypeptides are
substituted for the constant domains of an antibody, or they are substituted for the variable
domains of one antigen-combining site of an antibody to create a chimeric bivalent antibody
comprising one antigen-combining site having speciticity for an antigen and another antigen-

combining site having specificity for a different antigen.
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{03208} The monoclonal antibodies described herein may by monovalent, the preparation of
which is well known in the art. For example, one method involves recombinant expression of
immunoglobulin light chain and a modified heavy chain. The heavy chain is truncated generally
at any point in the Fe region so as to prevent heavy chain crosstinking. Alternatively, the relevant
cysteine residues may be substituted with another amino acid residue or are deleted so as to
prevent crosslinking. fn vifro methods are also suitable for preparing monovalent antibodies.
Digestion of antibodies to produce fragments thereof, particularly Fab fragments, can be
accomplished using routine techniques known in the art.

10321] Chimeric or hybrid antibodies also may be prepared in vitro using known methods in
synthetic protein chemistry, including those involving crosslinking agents. For example,
immunotoxing may be constructed using a disulfide-exchange reaction or by forming a thioether
bond. Examples of suitable reagents for this purpose include iminothiolate and methyl-4-
mercaptobutyrimidate.

Nucleie Acid Molecules Encoding antibody moieties

[6322] In some embodiments, there is provided a polynucleotide encoding any one of the anti-
Sclerostin constructs or antibody moieties described herein. In some embodiments, there is
provided a polynucleotide prepared using any one of the methods as described herein. In some
embodiments, a nucleic acid molecule comprises a polynucleotide that encodes a heavy chamn or
a light chain of an antibody moiety (e.g., anti-Sclerostin antibody motety). In some embodiments,
a nucleic acid molecnle comprises both a polynucleotide that encodes a heavy chaim and a
polynucleotide that encodes a light chain, of an antibody moiety {e.g., anti-Sclerostin antibody
moiety). In some embodiments, a first mucleic acid molecule comprises a first polynucleotide
that encodes a heavy chain and a second nucleic acid molecule comprises a second
polynucleotide that encodes a light chain.

[9323] In some such embodiments, the heavy chain and the light chain are expressed from one
nucleic acid molecule, or from two separate nucleic acid molecules, as two separate polypeptides.
In some embodiments, such as when an antibody is a scFv, a single polynucleotide encodes a
single polypeptide comprising both a heavy chain and a light chain linked together.

{8324} In some embodiments, a polynuclectide encoding a heavy chain or light chain of an
antibody moiety (e.g., anti-Sclerostin antibody moiety) comprises a nucleotide sequence that
encodes a leader sequence, which, when translated, is located at the N terminus of the heavy
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chain or light chain. As discussed above, the leader sequence may be the native heavy or light
chain leader sequence, or may be another heterologous leader sequence.

{0325] In some embodiments, the polynucieotide is a DNA. In some embodiments, the
polynucleotide is an RNA. In some embodiments, the RNA is an mRNA.

[0326] Nucleic acid molecules may be constructed using recombinant DNA techniques
conventional in the art. In some embodiments, a nucleic acid molecule is an expression vector
that is suitable for expression in a selected host cell.

Nucleic acid construct

{#327] In some embodiments, there is provided a nucleic acid construct comprising any one of
the polymucleotides described herein. In some embodiments, there is provided a nucleic acid
construct prepared using any method described herein.

10328] In some embodiments, the nucleic acid construct further comprises a promoter operably
linked to the polynucleotide. In some embodiments, the polynucleotide corresponds to a gene,
wherein the promoter is a wild-type promoter for the gene.

Vectors

16329] In some embodiments, there is provided a vector comprising any polynucleotides that
encode the heavy chains and/or light chains of any one of the antibody moieties described herein
{e.g., anti-Sclerostin antibody moieties) or nucleic acid construct described herein. In some
embodiments, there is provided a vector prepared using any method described herein. Vectors
comprising polynucleotides that encode any of anti-Sclerostin constructs such as antibodies,
scFvs, fusion proteins or other forms of constructs described herein (e.g., anti-Sclerostin scFv)
are also provided. Such vectors include, but are not limited to, DNA vectors, phage vectors,
viral vectors, retroviral vectors, efc. In some embodiments, a vector comprises a first
polynucleotide sequence encoding a heavy chain and a second polynucleotide sequence encoding
a light chain. In some embodiments, the heavy chain and light chain are expressed from the
vector as two separate polypeptides. In some embodiments, the heavy chain and light chain are
expressed as part of a single polypeptide, such as, for example, when the antibody is a scFv.
[0330] In some embodiments, a first vector comprises a polynucleotide that encodes a heavy
chain and a second vector comprises a polynucleotide that encodes a light chain. In some
embodiments, the first vector and second vector are transfected into host cells in similar amounts

{such as similar molar amounts or similar mass amounts). In some embodiments, a mole- or
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mass-ratio of between 5:1 and 1:5 of the first vector and the second vector is transfected into host
cells. In some embodiments, a mass ratio of between 1:1 and 1:5 for the vector encoding the
heavy chain and the vector encoding the light chain is used. In some embodiments, a mass ratio
of 1:2 for the vector encoding the heavy chain and the vector encoding the light chain is used.
10331} In some embodiments, a vector is selected that is optimized for expression of
polypeptides in CHO or CHO-derived cells, or in NSO cells. Exemplary such vectors are
described, e.g., in Running Deer ef al., Biotechnol. Prog. 20:880-889 (2004).

Host Cells

{8332} In some embodiments, there is provided a host cell comprising any polypeptide, nucleic
acid construct and/or vector described herein. In some embodiments, there is provided a host cell
prepared using any method described herein. In some embodiments, the host cell is capable of
producing any of antibody moieties described herein under a fermentation condition.

[6333] In some embodiments, the antibody moieties described herein (e.g., anti-Sclerostin
antibody moieties) may be expressed in prokaryotic cells, such as bacterial cells; or in eukaryotic
celis, such as fungal cells (such as yeast), plant cells, insect cells, and mammalian cells. Such
expression moay be carried out, for example, according to procedures known in the art
Exemplary eukarvotic cells that may be used to express polypeptides include, but are not limited
to, COS cells, mehuding COS 7 cells; 293 cells, including 293-6E cells; CHO cells, including
CHO-S, DG44. Lect3 CHO cells, and FUT8 CHO cells; PER.CS" cells (Crucell); and NSO cells,
In some embodiments, the antibody moieties described herein (e.g., anti-Sclerostin antibody
moieties) may be expressed in yeast. See, e.g., U.S. Publication No. US 2006/0270045 Al. In
some embodiments, a particular eukaryotic host cell is selected based on its ability to make
desired post-translational modifications to the heavy chains and/or light chains of the antibody
moiety. For example, in some embodiments, CHO cells produce polypeptides that have a higher
fevel of sialylation than the same polypeptide produced in 293 cells.

{#334] Introduction of one or more nucleic acids into a desired host cell may be accomplished
by any method, including but not limited to, calcium phosphate transfection, DEAE-dextran
mediated transfection, cationic lipid-mediated transfection, electroporation, transduction,
infection, efc. Non-limiting exemplary methods are described, eg., in Sambrook er of,

Molecular Cloning, A Laboratory Manual, 3 ed. Cold Spring Harbor Laboratory Press (Z001).
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Nucleic acids may be transiently or stably transfected in the desired host cells, according to any
suitable method.

18335} The present application also provides host cells comprising any of the polynucleotides
or vectors described herein. In some embodiments, the invention provides a host cell comprising
an anti-Sclerostin antibody. Any host cells capable of over-expressing heterologous DNAs can
be used for the purpose of isolating the genes encoding the antibody, polypeptide or protein of
interest. Non-limiting examples of manimalian host cells include but not limited to COS, Hela,
and CHO cells. See also PCT Publication No. WO §7/04462. Suitable non-mammalian host cells
mclude prokaryotes (such as £. coli or B. subtillis) and yeast (such as 8. cerevisae, S. pombe; or
K. lactis).

10336] In some embodiments, the antibody moiety is produced in a cell-free system. Non-
Himiting exemplary cell-free systems are described, e.g., in Sitaraman et al., Methods Mol. Biol.
498: 229-44 (2009); Spitin, Trends Biotechnol. 22: 538-45 (2004); Endo er al., Biotechrnol. Adv.
21: 695-713 (2003).

Culture mediam

10337] In some embodiments, there is provided a cultore medivm comprising any antibody
moiety, polynucleotide, nucleic acid construct, vector, and/or host cell described herein. In some
embodiments, there is provided a culture roedium prepared using any method described herein,
[6338] In some embodiments, the medium comprises hypoxanthine, aminopterin, and/or
thymidine (e.g., HAT medium). In some embodiments, the medium does not comprise serum. In
some embodiments, the medivm comprises serum. In some embodiments, the medium is a D-
MEM or RPMI-1640 medium.

Purification of antibody meieties

[0339] The anti-Sclerostin  constructs (e.g., anti-Sclerostin monoclonal  antibodies or
multispecific antibodies) may be purified by any suitable method. Such methods include, but are
not limited to, the use of affinity matrices or hydrophobic interaction chromatography. Suitable
affinity ligands inchide the RORI ECD and ligands that bind antibody counstant regions. For
example, a Protein A, Protein G, Protein A/G, or an antibody affinity colurnn may be used to
bind the constant region and to purity an anti-Sclerostin construct comprising an Fc fragment.
Hydrophobic interactive chromatography, for example, a butyl or phenyl column, may also
suitable for purifying some polypeptides such as antibodies. lon exchange chromatography (e.g.
110
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anion exchange chromatography and/or cation exchange chromatography) may also suitable for
purifying some polypeptides such as antibodies. Mixed-mode chromatography (e.g. reversed
phase/anion exchange, reversed phase/cation exchange, hydrophilic interaction/anion exchange,
hydrophilic interaction/cation exchange, efc.) may also suitable for purifying some polypeptides
such as antibodies. Many methods of purifying polypeptides are known in the art.

IV. Methods of Treatments

{0346} In some embodiments, there is provided a method of treating a disease or condition in
an individual, comprising administering to the individual an effective mount of the anti-
Sclerostin construct or pharmaceutical composition described herein. In some embodiments, the
disease or condition is a bone-related disorder or cartilage related disorder, a bone marrow or
haemotological disorder, a musculoskeletal rare disease, a muscle-related disorder, or a cancer.
10341} The methods described herein are applicable to any bone-related disease or condition.
In some embodiments, the bone-related disorder is osteogenesis imperfecta, osteoporosis or
osteopenia (in men and/or women), osteonecrosis, delay bone healing, non-umion bone fractures,
multiple myeloma, multiple myeloma related bone disorders, primary bone tumor, bone
metastasis  of malignancies, mflammatory or infectious bone disease, osteomalacia,
hypercalcemia, Paget’s disease, immobilization-induced bone loss, ghicocorticoid-mduced bone
loss, inflammatiov-induced bone loss ncluding  arthritis-induced bone loss, spaceflight
osteoporosis/osteopenia and bone loss caused by reduced gravity or other disease or condition
associated with a) bone loss of etther quantity or quality or both and/or b} abnormality of bone
structure and quality. In some embodiments, the bone-related disorder is osteoporosis or
osteopenia. In some embodiments, the bone-related disorder is osteogenesis imperfecta. In some
embodiments, the bone-related disorder is nuitiple myeloma and multiple myeloma related bone
disorders.

[0342] In some embodiments, the disease or condition is a cartilage disorder. In some
embodiments, the cartilage disorder is chondromatosis, chondrodysplasia, achondroplasia,
epiphyseal dysplasia, chondrodystrophic myotonia, juxtacortical chondroma, tear of cartilage of
koee, osteofibrous dysplasia, osteoarthritis, osteogenesis imperfecta, hypophosphatemic rickets
or osteochondrodystrophy.

{6343} In some embodiments, the disecase or condition is a muscle-related disorder. In some

embodiments, the muscle-related disorder is sarcopenia and cancer sarcopenia.
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{0344} In some embodiments, the disease or condition is a cancer {e.g., a hematological
malignancy, e.g., multiple myeloma).

{0345] In some embodiments, there is provided a method of facilitation of heal after bone or
joint surgeries in an individual, comprising administering to the individual an effective mount of
the anti-Sclerostin construct (such as any of the anti-Sclerostin constructs described herein).
[6346] In some embodiments, there is provided a method of treating a disease or condition
(e.g., a bone-related disease) in an individual, comprising administering to the individual an
effective mount of an anti-Sclerostin construct comprising an antibody moiety comprising a
heavy chain variable region (Vg) and a light chain variable region (Vy), wherein the Vg
comprises 1) the HC-CDRI comprising the amino acid sequence of SEQ [D NO: 1, 1) the HC-
CDR2 comprising the amino acid sequence of SEQ ID NO: 3, and iii) the HC-CDR3 comprising
the amino acid sequence of SEQ ID NO: 9, or 2 variant thereof comprisingup t0 5,4, 3,2, or |
amino acid substitutions in the HC-CDRs, and the Vi comprises i) the LC-CDR1 comprising the
amino acid sequence of SEQ ID NO: 15 or 85, 11} the LC-CDR2 comprising the amino acid
sequence of SEQ 1D NO: 18, and 111) the LC-CDR3 comprising the amino acid sequence of SEQ
1D NO: 20, or a variaot thereof comprising up to 5, 4, 3, 2, or | amino acid substitutions in the
LC-CDRs.

{0347 In some embodiments, there is provided a method of treating a disease or condition
{e.g., a bone-related disease) in an individual, comprising administering to the individual an
effective mount of an multispecific construct comprising a first antibody moiety that specifically
recognizes Sclerostin and a second antibody moiety specifically recognizes RANKL. In some
embodiments, the first antibody moiety comprises a first heavy chain variable region (V1) and a
first light chain variable region {V1.;), wherein the Vi, comprises i} the HC-CDRI comprising
the amino acid sequence of SEQ ID NO: 1, i} the HC-CDRZ comprising the amino acid
sequence of SEQ 1D NO: §, and 1ii) the HC-CDR3 comprising the amino acid sequence of SEQ
ID NO: 9, or a variant thereof comprising up to 5, 4, 3, 2, or | amino acid substitutions in the
HC-CDRs, and the V5 comprises i) the LC-CDR1 comprising the amino acid sequence of SEQ
1D NO: 15 or 85, ii) the LC-CDRZ comprising the amino acid sequence of SEQ ID NO: 18, and
iit) the LC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 20, or a variant thereof
comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in the LC-CDRs. In some embodiments,

the second antibody motety comprising a second heavy chain variable region (Vi) and a second

i12



WO 2022/063262 PCT/CN2021/120612

light chain variable region (Vi.;), wherein the Vg, comprises the HC-CDRI1 comprising the
amino acid seqguence of SEQ D NO: 66, the HC-CDR2 comprising the amino acid sequence of
SEQ ID NG: 67, and the HC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 68, and
the Vi, comprises the LC-CDR1 comprising the amino acid sequence of SEQ ID NO: 69, the
LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 70, and the LC-CDR3
comprising the amino acid sequence of SEQ ID NO: 71.

10348} In some embodiments, there is provided a method of treating a disease or condition
{e.g., a bone-related disease) in an individual, comprising administering to the ndividual an
effective mount of an multispecific construct comprising a tirst antibody moiety that specifically
recognizes Sclerostin and a second antibody mwoiety specifically recognizes DKK!. In some
embodiments, the first antibody moiety comprises a first heavy chain variable region (Vi) and a
first light chain variable region (Vi.), wherein the Vg, comprises 1) the HC-CDRI comprising
the amino acid sequence of SEQ 1D NG: 1, i) the HC-CDR2 comprising the amino acid
sequence of SEQ ID NO: 5, and 111) the HC-CDR3 comprising the amino acid sequence of SEQ
1D NO: 9, or a variant thereof comprising up to 5, 4, 3, 2, or | amino acid substitutions in the
HC-CDRs, and the Vi, comprises i) the LC-CDR1T comprising the amino acid sequence of SEQ
1D NO: 15 or 83, i) the LC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 18, and
iii) the LC-CDR3 comprising the amino acid seguence of SEQ ID NO: 20, or a variant thereof
comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in the LC-CDRs. In some embodiments,
the second antibody moiety comprising a second heavy chain variable region (Vi) and a second
fight chain variable region {Vi2), wherein: a) the V., comprises the HC-CDR1 comprising the
amino acid sequence of SEQ ID NO: 42, the HC-CDR2 comprising the amino acid sequence of
SEQ ID NO: 43, and the HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 44, and
the Vi.» comprises the LC-CDRI1 comprising the amino acid sequence of SEQ 1D NO: 45, the
LC-CDR2Z comprising the amino acid sequence of SEQ ID NO: 46, and the LC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 47; b) the V., comprises the HC-CDR1
comprising the amino acid sequence of SEQ 1D NO: 48, the HC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 49, and the HC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 50, and the Vi comprises the LC-CDRI comprising the amino actd sequence of
SEQ ID NO: 51, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 52, and the

LC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 58; or ¢) the V., comprises the
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HC-CDRI comprising the amino acid sequence of SEQ ID NO: 54, the HC-CDR2 comprising
the amino acid sequence of SEQ 1D NO: 55, and the HC-CDR3 comprising the amino acid
sequence of SEQ 1D NO: 36, and the V., comprises the LC-CDR1 comprising the amino acid
sequence of SEQ 1D NO: 57, the LC-CDR2 comprising the amino acid sequence of SEQ D NO:
58, and the LC-CDR3 comprising the amino acid sequence of SEQ [D NO: 59.

[6349] In some embodiments, the subject is a mammal (such as a human).

Dosing and Method of Administering the anti-Sclerostin Construct

{0350] The dosing regimen of the anti-Sclerostin construct (such as the specific dosages and
frequencies) used for treating a disease or disorder as described herein administered into the
individual may vary with the particnlar anti-Sclerostin construct (such as anti-Sclerostin
monoclonal or multispecific antibodies, such as anti-Sclerostin fusion proteins), the mode of
administration, and the type of disease or condition being treated.

[6351] In some embodiments of any of the above aspects, the effective amount of an anti-
Sclerostin construct (such as anti-Sclerostin monoclonal or multispecific antibodies) is in the
range of about 0.001 pg/kg to about 500 mg/kg of total body weight, for example, about 0.005
ug'kg to about 100 mg/ke, about 0.01 pg/kg to about 50 mg/kg, or about 0.01 pg/kg to about 5
mg/kg.

[0352] In some embodiments, the treatment comprises more than one administration of the
anti-Sclerostin constructs {such as about two, three, four, five, six, seven, eight, night, or ten
administrations of anti-Sclerostin constructs). In some embodiments, the anti-Sclerostin
construct is administered at a frequency of about daily, weekly, two times per week, once a
month, once every three months, once every six months, or once a year.

{6353} The anti-Sclerostin construct can be administered to an individual {such as human) via
various routes, incinding, for example, intravenous, intra-articular, intra-arterial, intraperitoneal,
imtrapulmonary, oral, inhalation, intravesicular, intramuscular, intra-tracheal, subcutaneous,
intraocular, mtrathecal, transmucosal, and transdermal. In some embodiments, the anti-Sclerostin
construct is included in a pharmaceutical composition while administered into the individual. In
some embodiments, sustained continuous release formulation of the composition may be used. In
some embodiments, the composition is administered intravenously. In some embodiments, the
composition is administered mtraperitoneally. In some embodiments, the composition is
administered intravenously. In some embodiments, the composition is administered
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intraperitoneally. In some embodiments, the composition is administered intrammscularly. In
some embodiments, the composition is administered subcutaneously. In some embodiments, the
composition is administered intravenously. In some embodiments, the composition is
administered orally.

Cembination therapy

j8384] This application also provides methods of administering an anti-Sclerostin construct
into an individual for treating a disease or condition (such as a bone-related disease), wherein the
method further comprises administering a second agent or therapy. In some embodiments, the
second agent or therapy is a standard or commonly used agent or therapy for treating the disease
or condition.

[8355] In some embodiments, there is provided a method of treating a disease or condition
(e.g., a bone-related disease} in an individual, comprising administering to the individual a) an
effective mount of an anti-Sclerostin construct (such as any of the anti-Sclerostin constructs
described herein); and b) a second therapy or agent. In some embodiments, the second therapy or
agent is an anti-DKK1 antibody or an anti-RANKL antibody. In some embodiments, the second
agent or therapy comprises an agent selected from the group consisting of a parathyroid hormone
(PTH), a selective estrogen receptor moduolator (SERM), a bisphosphonate, a prostaglandin E
(PGE) receptor agonist, VEGF, and TGFp, growth factor (myostatin} and calcitonin.

[8356] In some embodiments, there is provided a method of treating a disease or condition
{e.g., a bone-related disease) in an individual, comprising administering to the individual a) an
effective mount of an anti-Sclerostin construct (such as any of the anti-Sclerostin constructs
described herein); and b) an anti-DKK1 antibody. In some embodiments, the anti-Sclerostin
construct comprises an antibody moiety comprising a heavy chain variable region (V) and a
fight chain variable region {Vi}, wherein the Vg comprises i) the HC-CDRI comprising the
amino acid sequence of SEQ 1D NO: 1, ii) the HC-CDRZ comprising the amino acid sequence of
SEQ ID NO: 5, and iii) the HC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 9, or
a variant thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitations in the HC-CDRs, and
the ¥y, comprises i} the LC-CDR1 comprising the amino acid sequence of SEQ ID NOG: 15 or 85,
i) the LC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 18, and iii) the LC-CDR3
comprising the amino acid sequence of SEQ ID NO: 20, or a variant thereof comprising up to 3,
4,3, 2, or 1 amino acid substitutions in the LC-CDRs. In some embodiments, the anti-DKK1
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antibody comprises a second heavy chain variable region (V) and a second light chain variable
region (Vi .,), wherein the Vg, comprises the HC-CDR1 comprising the amino acid sequence of
SEQ ID NG: 66, the HC-CDR2 comprising the amino acid sequence of SEQ [D NO: 67, and the
HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 68, and the Vi, comprises the
LC-CDR1T comprising the amine acid sequence of SEQ ID NO: 69, the LC-CDR2 comprising
the amino acid sequence of SEQ ID NO: 70, and the LC-CDR3 comprising the amino acid
sequence of SEQ ID NO: 71,

10357}  In some embodiments, there is provided a method of treating a disease or condition
{(e.g., a bone-related disease} in an individual, comprising administering to the individual a) an
effective mount of an anti-Sclerostin construct (such as any of the anti-Sclerostin constructs
described herein); and b) an anti-RANKL antibody. In some embodiments, the anti-Sclerostin
construct comprises an antibody moiety comprising a heavy chain variable region (Vy) and a
light chain variable region (Vi), wherein the Vg comprises 1) the HC-CDRI1 comprising the
amino acid sequence of SEQ ID NO: 1, it) the HC-CDR2 comprising the amino acid sequence of
SEQ 1D NG: 5, and i1i) the HC-CDR3 comprising the amino acid sequence of SEQ ID NO: 9, or
a variant thereof comprising up to 5, 4, 3, 2, or | amino acid substitutions in the HC-CDRs, and
the Vi comprises i) the LC-CDR1 comprising the amino acid sequence of SEQ ID NG: 15 or 85,
i) the LC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 18, and 1ii) the LC-CDR3
comprising the amino acid sequence of SEQ ID NO: 20, or a variant thereof comprising up to 5,
4, 3, 2, or 1 amino acid substitutions in the LC-CDRs. In some embodiments, the anti-RANKL
antibody comprises a second heavy chain variable region (Vo) and a second Hght chain variable
region (Vi.}, wherein: a) the Vy.» comprises the HC-CDR1 comprising the amino acid sequence
of SEQ 1D NO: 42, the HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 43, and
the HC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 44, and the Vi, comprises
the LC-CDR1 comprising the amino acid sequence of SEQ ID NO: 45, the LC-CDR2
comprising the amino acid sequence of SEQ ID NO: 46, and the LC-CDR3 comprising the
amino acid sequence of SEQ ID NO: 47; b) the Vyu, comprises the HC-CDRI comprising the
amino acid sequence of SEQ ID NO: 48, the HC-CDR2 comprising the amino acid sequence of
SEQ 1D NO: 49, and the HC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 50, and
the V., comprises the LC-CDR1 comprising the amino acid sequence of SEQ D NO: 51, the
LC-CDR2 comprising the amino acid seguence of SEQ ID NO: 52, and the LC-CDR3
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comprising the amino acid sequence of SEQ D NO: 58; or ¢} the Vi, comprises the HC-CDR1
comprising the amino acid sequence of SEQ 1D NO: 54, the HC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 55, and the HC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 56, and the V.2 comprises the LC-CDRI comprising the amino acid sequence of
SEQ ID NG: 57, the LC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 58, and the
LC-CDR3 comprising the amino acid sequence of SEQ D NO: 59.

10358 In some embodiments, the anti-Sclerostin construct and the second agent or therapy are
administered simultaneously. [n some embodiments, the anti-Sclerostin construct and the second
agent or therapy arc administered concurrently. In some embodiments, the anti-Sclerostin
construct and the second agent or therapy are administered sequentially.

Y. Compoeositions, Kits and Articles of manufacture

18359} Also provided herein are compositions (such as formulations, such as pharmaceutical
compositions) comprising any one of the anti-Sclerostin construct or anti-Sclerostin antibody
moiety described herein, nucleic acid encoding the antibody moieties, vector comprising the
nucleic acid encoding the antibody moieties, or host cells comprising the nucleic acid or vector,
[0366] In some embodiments, there 1s provided a pharmaceutical composition comprising an
anti-Sclerostin construct {such as any of the anti-Sclerostin constructs described herein) and a
pharmaceutically acceptable carrier. In some embodiments, the composition further comprises an
agent selected from the group consisting of a parathyroid hormone (PTH), a selective estrogen
receptor modulator (SERM), VEGF, TGFJ, growth factor (myostatin) and caleitonin.

{0361} Suitable formulations of the anti-Sclerostin construct described herein can be obtained
by mixing the anti-Sclerostin construct or anti-Sclerostin antibody mwoiety having the desired
degree of purity with optional pharmaceutically acceptable carriers, excipients or stabilizers
(Remington'’s Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980}, in the form of
ivophilized formmiations or agueous solutions. Acceptable carriers, excipients, or stabilizers are
nontoxic to recipients at the dosages and concentrations employed, and include buffers such as
phosphate, citrate, and other organic acids; antioxidants including ascorbic acid and methionine;
preservatives {such as octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride;
benzalkoniwm chloride, benzethonium chioride; phenol, butyl or benzyl alcohol; alky! parabens
such as methyl or propylparaben; catechol; resorcinol; cyclohexanol; 3-pentancl; and m-cresol);

low molecular weight (less than about 10 residues) polypeptides; proteins, such as serum
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albumin, gelatin, or immunoglobulins; hydrophilic polymers such as olyvinylpyrrolidone; amino
acids such as glycine, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides,
disaccharides, and other carbohydrates including glucose, mannose, or dextrins; chelating agents
such as EDTA; sugars such as sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions
such as sodiwm; metal complexes (e.g. Zn-protein complexes); and/or non-ionic surfactants such
as TWEEN™ PLURONICS™ or polyethylene glycol (PEG). Lyophilized formulations adapted
for subcutaneous administration are described in W0O97/04801. Such lyophilized formulations
may be reconstituted with a suitable dilvent to a high protein concentration and the reconstituted
formulation may be administered subcutaneously to the individual to be imaged, diagnosed, or
treated herein.

10362} The formmlations to be used for in vive administration must be sterile. This is readily
accomplished by, e.g., filtration throngh sterile filtration roembranes.

[8363] Also provided are kits comprising any one of the anti-Sclerostin construct or anti-
Sclerostin antibody moiety described herein. The kits may be useful for any of the methods of
modulating cell composition or treatment described herein.

[0364] In some embodiments, there is provided a kit comprising an anti-Sclerostin construct
specifically binding to Sclerostin,

{8365] 1o some embodiments, the kit firther comprises a device capable of delivering the anti-
Sclerostin construct into an individual. One type of device, for applications such as parenteral
delivery, is a syringe that is used to inject the composition into the body of a subject. Inhalation
devices may also be used for certain applications.

{8366] In some embodiments, the kit further comprises a therapeutic agent for freating a
disease or condition, e.g., a bone-related disease, e.g., osteogenesis imperfecta, osteopetrosis, or
a disease or condition associated with bone loss.

[6367] The kits of the present application are in suitable packaging. Suitable packaging
includes, but is not limited to, vials, bottles, jars, flexible packaging (e.g., sealed Mylar or plastic
bags), and the like. Kits may optionally provide additional components such as buffers and
interpretative information.

[6368] The present application thus also provides articles of manufacture. The article of
manufacture can comprise a container and a label or package insert on or associated with the

container. Suitable containers include vials (such as sealed vials), bottles, jars, flexible packaging,
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and the like. Generally, the container holds a composition, and may have a sterile access port (for
example the container may be an intravenous solution bag or a vial having a stopper pierceable
by a hypodermic injection needle). The label or package insert indicates that the composition is
used for imaging, diagnosing, or treating a particular condition in an individual. The label or
package insert will further comprise instructions for administering the composition to the
individual and for imaging the individual, The label may indicate directions for reconstitution
and/or use. The container holding the composition may be a multi-use vial, which allows for
repeat administrations {e.g. from 2-6 administrations) of the reconstituted formulation. Package
insert refers to instructions customarily included in commercial packages of diagnostic products
that contain information about the indications, usage, dosage, administration, contraindications
and/or warnings concerning the use of such diagnostic products. Additionally, the article of
manufacture may further comprise a second contaimer comprising a pharmaceutically-acceptable
buffer, such as bacteriostatic water for injection (BWFI), phosphate-buffered saline, Ringet's
solution and dextrose solution. It may further include other materials desirable from a
commercial and user standpoint, including other buffers, diluents, filters, needies, and syringes.
[6369] The kits or article of manufacture may inchude multiple unit doses of the compositions
and instructions for use, packaged in goantities sufficient for storage and use in pharmacies, for
example, hospital pharmacies and compounding pharmacies.

[0376] Those skilied in the art will recogunize that several embodiments are possibie within the
scope and spirit of this invention. The invention will now be described in greater detail by
reference to the following non-limiting examples. The following examples further iHustrate the

invention but, of course, should not be construed as in any way limiting its scope.
EXEMPLARY EMBODIMENTS

[6371] Embodiment 1. An anti-Sclerostin construct comprising an antibody muoiety that
specifically recognizes Sclerostin, wherein the antibody moiety binds to an epitope oun Sclerostin,

wherein the epitope comprises the amino acid sequence set forth in SEQ (D NO: 186.

{6372} Embodiment 2. An anti-Sclerostin construct comprising an antibody moiety that
specifically recognizes Sclerostin, wherein the antibody moiety comprises a heavy chain variable

region {Vg) and a light chain variable region (V}, wherein:
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the Vi comprises a3 HC-CDR1 comprising the amino acid sequence of any one of SEQ
1D NOs: 1-4 and 12, a HC-CDR2 comprising the amino acid sequence of any one of SEQ ID
NQOs: 5-8 and 13, and a HC-CDR3 comprising the amino acid sequence of any one of SEQ 1D
NOs: 9-11 and 14, or a variant thereof comprising up to 5, 4, 3, 2, or | amino acid substitutions
in the HC-CDRs; and

the V1 comprises a LC-CDR1 comprising the amino acid sequence of any one of SEQ 1D
NOs: 15-17, 85, and 86, a LC-CDR2 comprising the amino acid sequence of any one of SEQ [D
NOs: 18 and 19, and a LC-CDR3 comprising the amino acid sequence of any one of SEQ [D
NOs: 20 and 21, or a variant thereof comprising up 0 5, 4, 3, 2, or 1 amino acid substitutions in
the LC-CDRs.
18373} Embodiment 3. The anti-Sclerostin construct of embodiment | or embodiment 2,

wheretn:

a} the Vg comprises the HC-CDRI comprising the amino acid sequence of SEQ 1D NO:
12, the HC-CDR2 comprising the amino acid sequence of SEQ 1D NO; 13, and the HC-CDR3
comprising the amino acid sequence of SEQ ID NO: 14; and the Vi comprises the LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 15 or 16, the LC-CDR2 comprising the
amino acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid seguence
of any ove of SEQ 1D NOs: 20, or

b) the Vi comprises the HC-CDR1T comprising the amino acid sequence of SEQ 1D NO:
1, the HC-CDRZ comprising the amino acid sequence of SEQ 1D NO: §, and the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 9; and the ¥V comprises the LC-CDRI
comprising the amino acid sequence of SEQ 1D NO: 135, the LC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid sequence of any
one of SEQ 1D NOs: 20.
{6374} Embodiment 4. The anti-Sclerostin construct of embodiment | or embodiment 2,
wherein the Vy comprises the HC-CDR1 comprising the amino acid sequence of SEQ ID NO: 1,
the HC-CDRZ comprising the amino acid sequence of SEQ 1D NO: 6, and the HC-CDR3
comprising the amino acid sequence of SEQ ID NO: 10; and the V comprises the LC-CDR1
comprising the amino acid sequence of SEQ 1D NO: 15, the LC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid sequence of any
one of SEQ ID NOs: 20.
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{0375] Embodiment 5. The anti-Sclerostin construct of embodiment 1 or embodiment 2,
wherein the Vy comprises the HC-CDRI1 comprising the amino acid sequence of SEQ 1D NO: 2,
the HC-CDR2 comprising the amino acid sequence of SEQ [ NO: 7, and the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 10; and the Vi comprises the LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 15, the LC-CDR2 comprising the amino
acid sequence of SEQ D NO: 18, and the LC-CDR3 comprising the amine acid sequence of any
one of SEQ ID NOs: 20.

[6376] Embodiment 6. The anti-Sclerostin construct of embodiment 1 or embodiment 2,
wherein the Vy comprises the HC-CDRI comprising the amino acid sequence of SEQ 1D NO: 2,
the HC-CDRZ comprising the amino acid sequence of SEQ 1D NO: 6, and the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 10; and the Vi, comprises the LC-CDRI1
comprising the amino acid sequence of SEQ D NO: 15, the LC-CDR2 comprising the amino
actd sequence of SEQ D NO: 18, and the LC-CDR3 comprising the amimo acid sequence of any
one of SEQ 1D NOs: 20.

183777 Embodiment 7. The anti-Sclerostin construct of embodiment | or embodiment 2,
wherein the Vi comprises the HC-CDRI1 comprising the amino acid sequence of SEQ ID NO: 1,
the HC-CDR2 comprising the amino actd sequence of SEQ ID NO: 5, and the HC-CDR3
comprising the amino acid sequence of SEQ ID NO: 10; and the Vi comprises the LC-CDRI
comprising the amino acid sequence of SEQ 1D NO: 16, the LC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid sequence of any

one of SEQ ID NOs: 20.

[8378] Embodiment 8. The anti-Sclerostin construct of embodiment | or embodiment 2,
wherein the Vi comprises the HC-CDRI comprising the amino acid sequence of SEQ 1D NO: 3,
the HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 7, and the HC-CDR3
comprising the aming acid sequence of SEQ ID NO: 10; and the Vi comprises the LC-CDRI1
comprising the amino acid sequence of SEQ ID NO: 15, the LC-CDR2 comprising the amino
acid sequence of SEQ 12 NO: 18, and the LC-CDR3 comprising the amino acid sequence of any
one of SEQ 1D NOs: 20.

{6379} Embodiment 9. The anti-Sclerostin construct of embodiment | or embodiment 2,

wherein the Vy comprises the HC-CDRI comprising the amino acid sequence of SEQ ID NO: 1,
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the HC-CDR2 comprising the amino acid sequence of SEQ [} NO: 5, and the HC-UDR3
comprising the amino acid sequence of SEQ 1D NO: 10; and the Vi comprises the LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 16, the LC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid sequence of any
one of SEQ 1D NOs: 20.

[638¢] Embodiment 10. The anti-Sclerostin construct of embodiment 1 or embodiment 2,
wherein the Vy comprises the HC-CDR1 comprising the amino acid sequence of SEQ ID NO: 4,
the HC-CDRZ comprising the amino acid sequence of SEQ ID NO: 8, and the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 11; and the Vy, comprises the LC-CDR1
comprising the amino acid sequence of SEQ D NO: 17, the LC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 19, and the LC-CDR3 comprising the amino acid sequence of any
one of SEQ ID NOs: 21.

18381} Embodiment 11. The anti-Sclerostin construct of embodiment 1 or embodiment 2,
wherein the Vi comprises the HC-CDRI1 comprising the amino acid sequence of SEQ D NO: 1,
the HC-CDR2 comprising the ammo acid sequence of SEQ ID NO: 5, and the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 9; and the Vi comprises the LC-CDRI
comprising the amino acid sequence of SEQ ID NO: 83, the LC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid sequence of any

one of SEQ ID NOs: 20,

[8382] Embodiment 12. The anti-Sclerostin construct of embodiment I or embodiment 2,
wherein the Vi comprises the HC-CDRI comprising the amino acid sequence of SEQ 1D NO: 1,
the HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 5, and the HC-CDR3
comprising the amimo acid sequence of SEQ ID NO: 9; and the Vi comprises the LC-CDRI1
comprising the amino acid sequence of SEQ ID NO: &6, the LC-CDR2 comprising the amino
acid sequence of SEQ 1D NO: 18, and the LC-CDR3 comprising the amino acid sequence of any
one of SEQ 1D NOs: 20.

[0383] Ewmbodiment 13. An anti-Sclerostin construct comprising an antibody motety that
specifically recognizes Sclerostin, wherein the antibody moiety comprises a heavy chain variable

region {Vy) and a light chain variable region (V}, wherein:
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aya HC-CDR1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDOR2, and a CDR3 within the Vi having the sequence set forth in SEQ
1D NG: 22, and a LC-CDR1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the V| having the sequence set forth in
SEQ ID NO: 23;

b} a HC-CDRI1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2Z, and & CDR3 within the Vy having the sequence set forth in SEQ
1D NO: 24, and a2 LC-CDRI, a LC-CDRZ, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and s CDR3 within the Vy, having the sequence set forth in
SEQ ID NO:; 25;

¢y a HC-CDRI, a HC-CDR2, and 3 HC-CDR3, respectively comprising the amino acid
sequences of a CDRI, a CDR2, and s CDR3 within the Vy having the sequence set forth in SEQ
D NO: 26, and a LC-CDRI1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the V. having the sequence set forth in
SEQ ID NG: 27;

d) a HC-CDR1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vy having the sequence set forth in SEQ
ID NO: 28, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the Vi having the sequence set forth in
SEQ 1D NO:; 29;

e) a HC-CDRI1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDRI, a CDR2, and a CDR3 within the Vi having the sequence set forth in SEQ
1D NO: 36, and a LC-CDRI, a LC-CDRZ, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI, a CDRZ, and a CDR3 within the Vi having the sequence set forth in

SEQ ID NO: 31;

£y a HC-CDR1, a HC-CDRZ, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vi having the sequence set forth in SEQ
1D NG: 32, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the Vi having the sequence set forth in
SEQ ID NO: 33;
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g} a HC-CDR1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDOR2, and a CDR3 within the Vi having the sequence set forth in SEQ
ID NG: 34, and a LC-CDR1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the V| having the sequence set forth in
SEQ ID NO: 35;

h} a HC-CDR1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDRZ, and & CDR3 within the Vy having the sequence set forth in SEQ
1D NO: 36, and a LC-CDRI, a LC-CDRZ, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and s CDR3 within the Vy, having the sequence set forth in
SEQ ID NO: 37

iy a HC-CDRI, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDRI, a CDR2, and s CDR3 within the Vy having the sequence set forth in SEQ
1D NO: 38, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the V. having the sequence set forth in
SEQ ID NOG: 39;

1y a HC-CDRI, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vy having the sequence set forth in SEQ
ID NO: 40, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the Vi, having the sequence set forth in
SEGQ ID NO:; 41,

k) a HC-CDRI, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDRI, a CDR2, and a CDR3 within the Vi having the sequence set forth in SEQ
1D NO: 87, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI, a CDRZ, and a CDR3 within the Vi having the sequence set forth in

SEQ I NO: 88;

[y a HC-CDR1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vi having the sequence set forth in SEQ
1D NG: 87, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the Vi having the sequence set forth in
SEQ ID NO: 89; or
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m) a HC-CDR1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDOR2, and a CDR3 within the Vi having the sequence set forth in SEQ
1D NG: 87, and a LC-CDR1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the V| having the sequence set forth in
SEQ ID NG: 96,

[0384] Embodiment 14, The anti-Sclerostin construct of any one of embodiments 1-13,
wherein the Vy comprises an amino acid sequence of any one of SEQ 1D NOs: 22, 24, 26, 28, 30,
32, 34, 36, 38, 40, and 87, or a variant comprising an aminc acid sequence having at least about
80% sequence identity; and/or wherein the Vi comprises an amino acid sequence of any one of
SEQ 1D NOs: 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, and 88-90 or a variant comprising an amino

acid sequence having at least about 80% sequence identity.
{6385} Embodiment 15, The anti-Sclerostin construct of embodiment 14, wherein:

ay the Vy comprises an aminc acid sequence of SEQ 1D NO: 22, or a variant
comprising an amino acid sequence having at least about 80% sequence identity; and the Vi
comprises an amino acid sequence of SEQ [D NO: 23, or a variant comprising an amino acid

sequence having at least about 80% sequence identity,

by the Vy comprises an amino acid sequence of SEQ 1D NO: 24, or a variant
comprising an amino acid sequence having at least about 80% sequence identity; and the Vi
comprises an amino acid sequence of SEQ ID NO: 25, or a variant comprising an amino acid

sequence having at least about 80% sequence identity,

¢) the Vy comprises an amino acid sequence of SEQ ID NO: 26, or a variant
comprising an amino acid sequence having at least about 80% sequence identity; and the Vi
comprises an amino acid sequence of SEQ 1D NO: 27, or a variant comprising an amino acid
sequence having at least about 80% sequence identity,

d) the Vy comprises an amino acid sequence of SEQ ID NO: 28, or a variant
comprising an amino acid sequence having at least about 80% sequence identity; and the Vi
comprises an amino actd sequence of SEQ ID NO: 29, or a variant comprising an amino acid

sequence having at least about 80% sequence identity,
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ey the Vy comprises an amince acid sequence of SEQ D NO: 30, or a variant
comprising an amino acid sequence having at least about 80% sequence identity; and the Vi
comprises an amino acid sequence of SEQ [ NO: 31, or & variant comprising an amino acid

sequence having at least about 80% sequence identity,

) the Vg comprises an amino acid sequence of SEQ ID NO: 32, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the Vi comprises an
amino acid sequence of SEQ ID NO: 33, or a variant comprising an amino acid sequence having

at least about 80% sequence identity,

g} the Vy comprises an amino acid seguence of SEQ 1D NO: 34, or a variant
comprising an amino acid sequence having at least about 80% sequence identity; and the Vi
comprises an amino acid sequence of SEQ D NO: 35, or a variant comprising an amino acid

sequence having at least about 80% sequence identity,

hy the Vy comprises an amino acid sequence of SEQ 1D NO: 36, or a variant
comprising an amino acid sequence having at least about 80% sequence identity; and the Vi
comprises an amino acid sequence of SEQ [D NO: 37, or a variant comprising an amino acid

sequence having at least about 80% sequence identity,

i) the Vy comprises an amino acid sequence of SEQ ID NO: 38, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the V| comprises an
amino acid sequence of SEQ ID NQO: 39, or a variant comprising an amino acid sequence having

at least about 80% sequence identity,

i) the Vi comprises an amino acid sequence of SEQ 1D NO: 40, or a variant comprising
an amino acid sequence having at least about 80% sequence wdentity; and the Vi comprises an
amino acid sequence of SEQ 1D NO: 41, or a variant comprising an amino acid sequence having

at least about 80% sequence identity,

k) the Vg comprises an amino acid sequence of SEQ ID NO: 87, or a variant
comprising an amino acid sequence having at least about 80% sequence identity; and the Vi
comprises an amino actd sequence of SEQ ID NO: €8, or a variant comprising an amino acid

sequence having at least about 80% sequence identity,
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b} the Vy comprises an amino acid sequence of SEQ ID NO: 87, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the V| comprises an
amino acid sequence of SEQ ID NO: &9, or a variant comprising an amino acid sequence having

at least about 80% sequence identity, or

m) the Vg comprises an amino acid sequence of SEQ ID NO: 87, or a variant
comprising an amino acid sequence having at least about 80% seguence identity; and the Vi
comprises an amine acid sequence of SEQ [ NO: 90, or a variant comprising an amino acid

sequence having at least about 80% sequence identity.

10386] Embodiment 16. An anti-Sclerostin construct comprising an antibody motety that
specifically recognizes Sclerostin, wherein the antibody moiety is a humanized antibody moiety
derived from an anti-Sclerostin antibody comprising a heavy chain variable region (V) and a

second light chain variable region (V1 ), wherein:

a) the Vg comprises a HC-CDR1 comprising the amino acid sequence of SEQ ID NO:
1, a HC-CDRZ comprising the amino acid sequence of SEQ [D NO: 5, and a HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 9, or a variant thercof comprising up to 5, 4,
3, 2, or I amino acid substitutions in the HC-CDRs; and the Vi comprises a LC-CDRI
comprising the amino acid sequence of SEQ ID NGO: 15, a LC-CDR2 comprising the amino acid
sequence of SEQ 1D NO: 18, and a LC-CDR3 comprising the amino acid sequence of any one of
SEQ 1D NOs: 20, or a variant thereof comprising up t0 5, 4, 3, 2, or | amino acid substitutions in

the LC-CDRs;

by the Vg comprises a HC-CDR1 comprising the amino acid sequence of SEQ 1D NO:
1, a HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 6, and a HC-CDR3
comprising the amino acid sequence of SEQ ID MNO: 10, or a variant thereof comprising up to 3,
4, 3, 2, or } amino acid substitutions in the HC-CDRs; and the Vi comprises a LC-CDRI
comprising the amino acid sequence of SEQ ID NO: 15, a LC-CDR2 comprising the amino acid
sequence of SEQ 1D NO: 18, and a LC-CDR3 comprising the amino acid sequence of any one of
SEQ 1D NQGs: 20, or a variant thereof comprising up t0 §, 4, 3, 2, or | amino acid substitutions in
the LC-CDRs;

¢) the Vi comprises a HC-CDRI1 comprising the amino acid sequence of SEQ 1D NO:

2, a HC-CDR2 comprising the amino acid sequence of SEQ D NO: 7, and a HC-CDR3
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comprising the amino acid sequence of SEQ [} NO: 10, or a variant thereof comprising up to 5,
4, 3, 2 or I amino acid substitutions in the HC-CDRs; and the Vi comprises a LC-CDRI
comprising the amino acid sequence of SEQ 1D NO: 15, a LC-CDR2 comprising the amino acid
sequence of SEQ 1D NO: 18, and a LC-CDR3 comprising the amino acid sequence of any one of
SEQ 1D NOs: 20, or a variant thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in

the LC-CDRs;

d} the Vy comprises a HC-CDR1 comprising the amino acid sequence of SEQ ID NO:
3, a HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 6, and a HC-CDR3
comprising the amino acid sequence of SEQ D NO: 10, or a variant thereof comprising up to 5,
4, 3, 2, or | amino acid substitutions in the HC-CDRs; and the Vi comprises a LC-CDRI
comprising the amino acid sequence of SEQ 1D NO: 15, a LC-CDR2 comprising the amino acid
sequence of SEQ 1D NO: 18, and a LC-CDR3 comprising the amino acid sequence of any one of
SEQ ID NOs: 20, or a variant thereof comprising up to 5, 4, 3, 2, or | amino acid substitutions in

the LC-CDRs;

¢) the Vg comprises a HC-CDR1 comprising the amino acid sequence of SEQ 1D NO:
199, a HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 5, and a HC-CDR3
comprising the amino acid sequence of SEQ ID NO: 10, or a variant thereof comprising up 1o 3,
4,3, 2, or | amino acid substitutions in the HC-CDRs; and the Vi comprises a LC-CDRI
comprising the amino acid sequence of SEQ 1D NO: 16, a LC-CDR2 comprising the amino acid
sequence of SEQ ID NOG: 18, and a LC-CDR3 comprising the amino acid sequence of any one of
SEQ 1D NGs: 20, or a variant thereof comprising up f0 5, 4, 3, 2, or | aming acid substitutions in

the LC-CDRs;

) the Vy comprises a HC-CDR1 comprising the amino acid sequence of SEQ 1D NO: 3,
a HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 200, and a HC-CDR3
comprising the amino acid sequence of SEQ ID N(: 10, or a variant thereof comprising up to 3,
4,3, 2, or § amino acid substitutions in the HC-CDRs; and the Vi comprises a LC-CDRI
comprising the amino acid sequence of SEQ ID NO: 15, a LC-CDR2 comprising the amino acid
sequence of SEQ D NO: 18, and a LC-CDR3 comprising the amino acid sequence of any one of
SEQ 1D NOs: 20, or a variant thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in

the LC-CDRs;
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g} the Vy comprises a HC-CDR1 comprising the amino acid sequence of SEQ 1D NO:
199, a HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 3, and a HC-CDR3
comprising the amino acid sequence of SEQ [ NO: 10, or a variant thereof comprising up to 3,
4,3 2 or I amino acid substitutions in the HC-CDRs; and the Vi comprises a LC-CDRI
comprising the amino acid sequence of SEQ 1D NO: 16, a LC-CDR2 comprising the amino acid
sequence of SEQ 1D NO: 18, and a LC-CDR3 comprising the amino acid sequence of any one of
SEQ 1D NOs: 20, or a variant thereof comprising up to 5, 4, 3, 2, or | amino acid substitutions in

the LC-CDRs; or

h) the Vi comprises a HC-CDRI1 comprising the amino acid sequence of SEQ 1D NO:
4, a HC-CDRZ comprising the amino acid sequence of SEQ ID NO: §, and a HC-CDR3
comprising the amino acid sequence of SEQ ID NO: 11, or a variant thereof comprising up to 5,
4, 3, 2, or § amino acid substitutions in the HC-CDRs; and the Vi comprises a LC-CDRI
comprising the amino acid sequence of SEQ 1D NG: 17, a LC-CDR2 comprising the amino acid
sequence of SEQ 1D NO: 19, and a LC-CDR3 comprising the amino acid sequence of any one of
SEQ ID NOs: 21, or a vaniant thereof comprising up to 5, 4, 3, 2, or | amino acid substitutions in

the LC-CDRs.

Embodiment 17. The anti-Sclerostin construct of any one of embodiments 1-16, wherein the
antibody moiety is an antibody or antigen-binding fragment thereof selected from the group
consisting of a full-length antibody, a bispecific antibody, a single-chain Fv (scFv) fragment, a
Fab fragment, a Fab’ fragment, a F{ab’)2, an Fv fragment, a disulfide stabilized Fv fragment
{(dsFv}, a disulfide stabilized scFv (dsscFv), a (dsFv)2, a Fv-Fc fusion, a scFv-Fe fusion, a scFv-

Fv fusion, a diabody, a tribody, and a tetrabody.

[0387] Embodiment 18, The anti- Sclerostin construct of any one of embodiments 1-17,

wherein the construct is a full-length antibody comprising an Fc fragment.

[0388] Embodiment 19. The anti- Sclerostin construct of embodiment 17, wherein the antibody

moiety is a scFv fragment.

[0389] Embodiment 20. The anti-Sclerostin construct of any one of embodiments [-19,

wheretn the Sclerostin is a human Sclerostin,
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{0390} Embodiment 21. The anti-Sclerostin construct of any one of embodiments 1-17 and 19-

20, wherein the anti-Sclerostin construct further comprises a second moiety.

18391} Embodiment 22. The anti-Sclerostin construct of embodiment 21, wherein the second

moiety comprises a second antibody moiety that specifically recognizes an antigen.

10392} Embodiment 23. The anti-Sclerostin construct of embodiment 22, wherein the second
antibody moiety comprises a second heavy chain variable region (V) and a Hght chain variable

region (V).

[0393] Embodiment 24, The anti-Sclerostin construct of embodiment 22 or embodiment 23,

wherein the antigen is DKK1.

{6394} Embodiment 25. The anti-Sclerostin construct of embodiment 24, wherein the DKK1 is

a human DKK1.

{6395} Embodiment 26. The anti-Sclerostin construct of embodiment 24 or embodiment 25,
wherein the second antibody moiety competes for a binding epitope of DKKI1 with a third
antibody moiety comprising a third heavy chain variable region (Vy-3) and a third light chain

variable region (V-3), wherein:

a) the V-3 comprising 3 HC-CDR1 comprising the amino acid sequence of SEQ 1D
NO: 42, s HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 43, and a HC-CDR3
comprising the amino acid sequence of SEQ [D NO: 44, and the V-3 comprises a LC-CDRI
comprising the amino acid sequence of SEQ D NO: 45, a LC-CDR2 comprising the amino acid
sequence of SEQ ID NO: 46, and a LC-CDR3 comprising the amino acid sequence of SEQ ID
NO: 47

b) the V-3 comprises a HC-CDR1 comprising the amino acid sequence of SEQ 1D NO:
48, a HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 49, and a HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 50, and the Vi-3 comprises a LC-CDR1
comprising the amino acid sequence of SEQ 1D NO: 51, a LC-CDR2 comprising the amino acid
sequence of SEQ ID NO: 52, and a LC-CDR3 comprising the amino acid sequence of SEQ 1D
NO: 58; or

¢} the Vy-3 comprises a HC-CDRI comprising the amino acid sequence of SEQ ID NO:
54, a HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 55, and a HC-CDR3
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comprising the amino acid sequence of SEQ 1D NO: 56, and the V-3 comprises a LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 57, a LC-CDR2 comprising the amino acid
sequence of SEQ 1D NO: 58, and a LC-CDR3 comprising the amino acid sequence of SEQ D
NQO: 39.

18396} Embodiment 27. The anti-Sclerostin construct of embodiment 26, wherein Vp,
comprises the HC-CDR1 comprising the amino acid sequence of SEQ ID NO: 42, the HC-CDR2
comprising the amino acid sequence of SEQ ID NO: 43, and the HC-CDR3 comprising the
amino acid sequence of SEQ 1D NO: 44, and the Vy.; comprises the LC-CDR1 comprising the
amino acid sequence of SEQ 1D NO: 45, the LC-CDR2 comprising the amino acid sequence of

SEQ 1D NO: 46, and the LC-CDR3 comprising the amino acid sequence of SEQ 1D NG: 47.

18397} Embodiment 28. The anti-Sclerostin construct of embodiment 26, wherein the Va,
comprises the HC-CDR1 comprising the amino acid sequence of SEQ 1D NO: 48, the HC-CDR2
comprising the amino acid sequence of SEQ 1D NO: 49, and the HC-CDR3 comprising the
amino acid sequence of SEQ ID NO: 50, and the Vi comprises the LC-CDR1 comprising the
amino acid sequence of SEQ ID NO: 51, the LC-CDR2 comprising the amino acid sequence of

SEQ 1D NO: 52, and the LC-CDR3 comprising the amino acid sequence of SEQ ID NO: 58,

[8398] Embodiment 29. The anti-Sclerostin construct of embodiment 26, wheremn the Vg,
comprising the HC-CDR! comprising the amino acid sequence of SEQ ID NO: 54, the HC-
CDR2 comprising the amino acid sequence of SEQ 1D NO: 55, and the HC-CDR3 comprising
the amino acid sequence of SEQ ID NO: 56, and the Vi, comprises the LC-CDR1 comprising
the amino acid sequence of SEQ ID NG: 57, the LC-CDR2 comprising the amino acid sequence

of SEQ 1D NO: 58, and the LC-CDR3 comprising the amino acid sequence of SEQ ID NO: 59.

{8399} Embodiment 30. The anti-Sclerostin construct of embodiment 22 or embodiment 23,
wherein the antigen is RANKL.
[0400] Embodiment 31. The anti-Sclerostin construct of embodiment 30, wherein the antigen

is human RANKIL.

{8461} Embodiment 32. The anti-Sclerostin construct of embodiment 30 or embodiment 31,
wherein the second antibody moiety competes for a binding epitope of RANKL with a third

antibody moiety comprising a third heavy chain variable region (Vy-3) and a third light chain
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variable region (V-3), wherein the Vg-3 comprising a HC-CDRI comprising the amino acid
sequence of SEQ 1D NO: 66, a HC-CDR2 comprising the amino acid sequence of SEQ 1D NO:
67, and a HC-CDR3 comprising the amino acid sequence of SEQ [D NO: 68, and the V-3
comprises a LC-CDRI1 comprising the amino acid sequence of SEQ ID NO: 69, a LC-CDR2
comprising the amino acid sequence of SEQ ID NO: 70, and a LC-CDR3 comprising the amino

acid sequence of SEQ (D NO: 71,

18402} Embodiment 33. The anti-Sclerostin construct of embodiment 31, wherein the Vg,
comprises the HC-CDR1 comprising the amino acid sequence of SEQ 1D NO: 66, the HC-CDR2
comprising the amino acid sequence of SEQ ID NO: 67, and the HC-CDR3 comprising the
amino acid sequence of SEQ ID NO: 68, and the Vy.; comprises the LC-CDR1 comprising the
amino acid sequence of SEQ 1D NO: 69, the LC-CDR2 comprising the amino acid sequence of

SEQ 1D NO: 70, and the LC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 71.

{0403} Embodiment 34. The anti-Sclerostin construct of any one of embodiments 22-33,
wherein the second antibody moiety is a full-length antibody, a Fab, a Fab’, a (Fab’)2, an Fv, a

single chain Fv {scFv) fragment, an scFv-scFv, a minibody, a diabody, or an sdAb.

{8404} Embodiment 35, The anti-Sclerostin construct of embodiment 34, wherein the second
antibody moiety is a full-length antibody comprising two heavy chains, two light chains and a Fc
fragment, and wherein the anti-Sclerostin antibody moiety is a single chain Fv {s¢Fv) fragment
comprising the Vg fused with the V.

[8465] Embodiment 36. The anti-Sclerostin construct of embodiment 35, wherein the anti-
Sclerostin antibody motety is fused to one or both of the heavy chains of the full-length antibody.
[8406] Embodiment 37. The anti-Sclerostin construct of any one of embodiments 34-36,
wherein the anti-Sclerostin antibody moiety is fused to one or both of the light chains of the full-
fength antibody.

[8408717 Embodiment 38, The anti-Sclerostin construct of embodiment 36 or 37, wherein the
anti-Sclerostin antibody moiety is fused to N-terminus of the one or both of the heavy chains or

fight chains of the full-length antibody.
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{0408] Embodiment 39. The anti-Sclerostin construct of any one of embodiments 36-38,
wherein the anti-Sclerostin antibody moiety is fused to C-terminus of the one or both of the

heavy chains or light chains of the fuli-length antibody.

[0409] Embodiment 40. The anti-Sclerostin construct of any one of embodiments 36-39,

wherein the anti-Sclerostin antibody moiety is fused to the full-length antibody via a first linker.

{0416] Embodiment 41. The anti-Sclerostin construct of any one of embodiments 36-39,

wherein the anti-Sclerostin antibody moiety is fused to the full-length antibody without a linker.

{6411} Embodiment 42. The anti-Sclerostin construct of embodiment 40, wherein the first

linker is a 35 linker selected from the group consisting of SEQ ID NOs: 74-84.

[0412] Embodiment 43. The anti-Sclerostin construct of any one of embodiments 35-42,

wherein the Vy is fused with the V¢ vig a second linker.

[0413] Embodiment 44, The anti-Sclerostin construct of embodiment 43, wherein the scFv

fragment comprises, from N-terminus to C-terminus, the Vy, the second linker, and the Vy.

[0414] Embodiment 45. The anti-Sclerostin construct of embodiment 43, wherein the scFv
fragment comprises, from N-terminus to C-terminus, the Vi, the second linker, and the Vg, and
optionally a C-terminal alanine residue.

{0415] Embodiment 46. The anti-Sclerostin construct of any one of embodiments 43-45,
wherein the second linker comprises an amino acid sequence of SEQ [D NO: 76 or 77.

{0416} Embodiment 47. The anti-Sclerostin construct of any one of embodiments 23-33,
wherein the second antibody moiety is a scFv fragment comprising the Vg, and the Vi, and
wherein the anti-Sclerostin antibody mwoiety i3 a full-length antibody comprising two heavy
chains, two light chains and a Fc fragment.

{8417} Embodiment 48. The anti-Sclerostin construct of embodiment 46, wherein the second
antibody moiety is fused to both of the heavy chains of the full-length antibody.

[8418] Embodiment 49. The anti-Sclerostin construct of embodiment 47 or 48, wherein the

second antibody moiety is fused to both of the light chains of the full-length antibody.
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{0419} Embodiment 50. The anti-Sclerostin construct of embodiment 48 or 49, wherein the
antibody moiety is fused to N-terminus of both of the heavy chains or light chains of the full-
length antibody.

{04206] Embodiment 51. The anti-Sclerostin construct of any one of embodiments 47-50,
wherein the antibody moiety is fused to C-terminus of both of the heavy chains or light chains of

the full-length antibody.

{04231} Embodiment 52. The anti-Sclerostin construct of any one of embodiments 47-51,

wherein the antibody moiety is fused to the full-length antibody via a first linker.

{0422} Embodiment 53. The anti-Sclerostin construct of any one of embodiments 47-51,

wherein the antibody moiety is fused to the full-length antibody without a linker.

18423} Embodiment 54, The anti-Sclerostin construct of embodiment 52, wherein the first

finker is a GS first linker selected from the group consisting of SEQ 1D NOs: 74-84.

{0424} Embodiment 55. The anti-Sclerostin construct of any one of embodiments 47-54,

wherein the V., 18 fused with the V., viag a second linker.

{0425] Embodiment 56. The anti-Sclerostin construct of any one of embodiments 47-54,

wherein the Vo is fused with the Vi without a linker.

{0426] Embodiment 57. The anti-Sclerostin construct of embodiment 55, wherein the scFv

fragment comprises, from N-terminus to C-terminus, the V., the second linker, and the V.

18427} Embodiment 58. The anti-Sclerostin construct of embodiment 55, wherein the scFv
fragment comprises, from N-terminus to C-terminus, the Vi, the second linker, and the Vg,
and optionally a C-terminal alanine residue.

{6428} Embodiment 59. The anti-Sclerostin construct of any one of embodiments 55 and 57-58,

g g
77
if

wherein the second linker comprises an amino acid sequence of SEQ ID NG: 76 or
{8429} Embodiment 60. The anti-Sclerostin construct of any one of embodiments 35-59,
wherein the scFv is a disulfide stabilized scFv (“dsscFv™).

{8436} Embodiment 61. The anti-Sclerostin construct of embodiment 60, wherein the dsscFv
comprises a) a G44C mutation in the Vy or V., according to the numbering of SEQ 1D NO: 60,

and b} a G100C mutation in the Vy, or Vi according to the numbering of SEQ ID NG: 61.
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{0431} Embodiment 62. The anti-Sclerostin construct of any one of embodiments 35-61,
wherein the construct comprises:

1) two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ ID NO: 91, and two light chains each comprising
the amino acid sequence of SEQ [ NO: 93;

2) two heavy chains tused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 92, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 93;

3) two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ D NO: 94, and two light chains each comprising
the amino acid sequence of SEQ [D NQO: 96;

4) two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 95, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 96;

$) two heavy chains fused with the anti-Sclerostin or second antibody moiety cach
comprising the amino acid sequence of SEQ 1D NO: 97, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 99;

6) two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ ID NO: 98, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 99;

7} two heavy chains fused with the anti-Sclevostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 100, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 102;

8} two heavy chains fused with the anti-Sclerostin or second antibody mwoiety each
comprising the amino acid sequence of SEQ 1D NO: 101, and two light chains each comprising
the amino acid sequence of SEQ [D NO: 102;

9) two heavy chains each comprising the amino acid sequence of SEQ 1D NO:103, and
two light chains fused with the anti-Sclerostin or second antibody moiety each comprising the

amino acid sequence of SEQ 1D NO: 104;
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10} two heavy chains each comprising the amino acid sequence of SEQ 1D NO: 103,
and two light chains fused with the anti-Sclerostin or second antibody moiety each comprising
the amino acid sequence of SEQ [D NO: 105;

11} two heavy chains each comprising the amino acid sequence of SEQ 1D NO: 106,
and two light chains fused with the anti-Sclerostin or second antibody moiety each comprising
the amino acid sequence of SEQ 1D NO: 107;

12} two heavy chains each comprising the amino acid sequence of SEQ 1D NO: 106,
and two light chains fused with the anti-Sclerostin or second antibody moiety each comprising
the amino acid sequence of SEQ [D NO: 108;

13} two heavy chains each comprising the amino acid sequence of SEQ D NO: 109,
and two light chains fused with the anti-Sclerostin or second antibody moiety each comprising
the amino acid sequence of SEQ 1D NO: 110;

14) two heavy chains each comprising the amino acid sequence of SEQ 1D NO: 109,
and two light chains fused with the anti-Sclerostin or second antibody moiety each comprising
the amino acid sequence of SEQ ID NO: 111

15} two heavy chains each comprising the amino acid sequence of SEQ ID NO: 112,
and two light chains fused with the anti-Sclerostin or second antibody moiety each comprising
the amino acid sequence of SEQ 1D NG: 113;

16} two heavy chains each comprising the amino acid sequence of SEQ ID NO: 112,
and two light chains fused with the anti-Sclerostin or second antibody moiety each comprising
the amino acid sequence of SEQ 1D NO: 114;

17} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 115, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 119;

18} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ [D NO: 116, and two light chains each comprising
the amino acid sequence of SEQ D NO: 119;

19) two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ ID NG: 117, and two light chains each comprising

the amino acid sequence of SEQ 1D NO: 119;
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20y two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 118, and two light chains each comprising
the amino acid sequence of SEQ [D NO: 119;

21} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ D NO: 120, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 122;

22y two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 121, and two light chains each comprising
the amino acid sequence of SEQ [D NO: 122;

23} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ [D NG: 123, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 125;

24} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ ID NOG: 124, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 125;

25} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 126, and two light chains each comprising
the amino acid sequence of SEQ 1D NG: 129;

26} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 127, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 129;

273 two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 128, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 129;

28} two heavy chains each comprising the amino acid sequence of SEQ D NO: 133,
and two light chains fused with the anti-Sclerostin or second antibody moiety each comprising

the amino acid sequence of SEQ D NO: 130;

(987

29) two heavy chains each comprising the amino acid sequence of SEQ 1D NO: 133,
and two light chains fused with the anti-Sclerostin or second antibody moiety each comprising

the amino acid sequence of SEQ 1D NO: 131;
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30} two heavy chains each comprising the amino acid seguence of SEQ 1D NO: 133,
and two light chains fused with the anti-Sclerostin or second antibody moiety each comprising
the amino acid sequence of SEQ [D NO: 132;

31} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 112 NO: 177, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 125;

323 two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 178, and two light chains each comprising
the amino acid sequence of SEQ [D NO: 125;

33) two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ [D NG: 178, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 122;

34y two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ ID NG: 179, and two light chains each comprising
the amino acid sequence of SEQ ID NO: 122; or

35} two heavy chamns fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 180, and two light chains each comprising
the amino acid sequence of SEQ 1D NG: 122.

[0432] Embodiment 63. The anti-Sclerostin construct of any one of embodiments 23-33,
wherein the construct comprises:

a) a first polypeptide comprising a first light chain comprising, from N-terminas to C-
terminus, i) the Vi, ii) a first light chain constant domain (“first CL domain™);

b} a second polypeptide comprising a first heavy chain comprising, from N-terminus to
C-terminus, 1) the Vp, ii) a first heavy chain constant domain (“first CHI domain™), and iii} a
first Fc domain;

¢} a third polypeptide comprising a second heavy chain comprising, from N-terminus to
C-terminus, i) the Vg, ii) a second heavy chain constant domain (“second CH1 domain™), and
ity a second Fc domain; and

d) a fourth polypeptide comprising a second light chain comprising, from N-terminus to
C-terminus, 1) the V., ii) ii) a second light chain constant domain (“second CL domain™),

wherein the first and the second Fc domains form an Fe fragment.
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j8433] Embodiment 64. The anti-Sclerostin construct of embodiment 63, wherein one of the
first and the second F¢ domains comprises a T366W mutation, and optionally a S354C mutation,
and wherein the other F¢ domain comprises a T3665 mutation, a L368A mutation, a Y407V

mutation, and optionally a Y349C mutation, wherein numbering is according to the EU index.

18434} Embodiment 65. The anti-Sclerostin construct of embodiment 63 or embodiment 64,
wherein either 1) the first CH1 domain and the first CL domain or ii) the second CH1 domain and
the second CL domain are selected from the group consisting of:

a) a CH1 domain wherein the amino acid at position 141 is substituted for cysteine and
the cysteine at position 131 {e.g., in [gG2 or 1g(G4) or 220 {e.g., in 1gG1) is substituted for a non-
cysteine amino acid; and a CL domain wherein the amino acid at position 116 is substituted for
cysteine and the cysteine at position 214 is substituted for a non-cysteine amino acid;

b) a CH1 domain wherein the amino acid at position 168 is substituted for cysteine and
the cysteine at position 131 (e.g., in [gG2 or 1gG4) or 220 (e.g, in IgG1) is substituted for a non-
cysteine amino acid; and a CL domain wherein the amino acid at position 164 is substituted for
cysteine and the cysteine at position 214 is substituted for a non-cysteine amino acid;

¢} a CHI1 domain wherein the amino acid at position 126 is substituted for cysteine and
the cysteine at position 131 (e.g., in 1gG2 or [gG4) or 220 (e.g., in IgG1) is substituted for a non-
cysteine amino acid; and a CL domain wherein the amino acid at position 121 is substituted for
cysteine and the cysteine at position 214 is substituted for a non-cysteine amino acid;

d} a CHI domain wherein the amino acid at position 128 is substituted for cysteine and
the cysteine at position 131 (e.g., in [gG2 or 1gG4) or 220 (e.g., in 1gG1) is substituted for a non-
cysteine amino acid; and a CL domain wherein the amino acid at position 118 is substituted for
cysteine and the cysteine at position 214 is substituted for a non-cysteine amino acid;

e) a CHI domain wherein the amino acid at position 170 is substituted for cysteine and
the cysteine at position 131 {e.g., in 1gG2 or igG4) or 220 {e.g., in 1gG1) is substituted for a non-
cysteine amino acid; and a CL domain wherein the amino acid at position 176 is substituted for
cysteine and the cysteine at position 214 is substituted for a non-cysteine amino acid;

£} a CH1 domain wherein the amino acid at position 171 is substituted for cysteine and
the cysteine at position 131 {e.g., in 1gG2 or 1gG4) or 220 {e.g., in 1gG1) is substituted for a non-
cysteine amino acid; and a CL domain wherein the amino acid at position 162 is substituted for
cysteine and the cysteine at position 214 is substituted for a non-cysteine amino acid;
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g} a CHI domain wherein the amino acid at position 173 is substituted for cysteine and
the cysteine at position 131 (e.g., in IgG2 or 1gG4) or 220 (e.g., in IgG1) is substituted for a non-
cysteine amino acid; and a CL domain wherein the amino acid at position 160 is substituted for
cysteine and the cysteine at position 214 is substituted for a non-cysteine amino acid;

wherein numbering is according to the EU index.

[0435] Embodiment 66. The anti-Sclerostin construct of any of embodiments 63-65,

comprising:

1} the first polypeptide comprises the amino acid sequence of SEQ ID NO: 135, the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 134, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 136, and the fourth polypeptide
comprises the amino acid sequence of SEQ 1D NO: 137;

23 the first polypeptide comprises the amino acid sequence of SEQ [D NO: 135, the
second polypeptide comprises the amino acid sequence of SEQ 1D NO: 134, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 138, and the fourth polypeptide
coruprises the amino acid sequence of SEQ 1D NO: 139

3} the first polypeptide corprises the amino acid sequence of SEQ 1D NO; 135, the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 134, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 140, and the fourth polypeptide
comprises the amino acid sequence of SEQ 1D NO: 141;

4} the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 135, the
second polypeptide comprises the amino acid sequence of SEQ 1D NO: 134, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 142, and the fourth polypeptide
comprises the amino acid sequence of SEQ ID NO: 143;

5) the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 135, the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 134, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 144, and the fourth polypeptide
comprises the amino acid sequence of SEQ ID NO: 145;

6} the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ 1D NO: 146, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 148, and the fourth polypeptide
comprises the amino acid sequence of SEQ ID NO: 149;
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7% the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ 1D NO: 146, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 150, and the fourth polypeptide
comprises the amino acid sequence of SEQ [D NO: 151,

8) the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ 1D NG: 146, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 152, and the fourth polypeptide
comprises the amine acid sequence of SEQ 1D NO: 153;

9} the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ 1D NO: 146, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 154, and the fourth pelypeptide
comprises the amino acid sequence of SEQ 1D NO: 155;

10} the first polypeptide comprises the amino acid sequence of SEQ ID NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ ID NG: 146, the third
polypeptide comprises the amino acid sequence of SEQ ID NO: 156, and the fourth polypeptide
comprises the amino acid sequence of SEQ ID NO: 157,

11} the first polypeptide comprises the amino acid sequence of SEQ ID NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ ID NG 146, the third
polypeptide comprises the amino acid sequence of SEQ ID NO: 158, and the fourth polypeptide
comprises the amino acid sequence of SEQ 1D NO: 159;

12} the first polypeptide comprises the amino acid sequence of SEQ ID NOG: 147, the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 146, the third
polypeptide comprises the amino acid sequence of SEQ D NO: 160, and the fourth polypeptide
comprises the amino acid sequence of SEQ 13 NO: 161;

13} the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amine acid sequence of SEQ ID NO: 146, the third
polypeptide comprises the amino acid sequence of SEQ D NO: 162, and the fourth polypeptide
comprises the amino acid sequence of SEQ D NO: 163,

14} the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ 1D NO: 171, the third
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polypeptide comprises the amino acid sequence of SEQ 1D NO: 172, and the fourth polypeptide
comprises the amino acid sequence of SEQ ID NO: 163,

15} the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ 1D NG: 173, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 174, and the fourth polypeptide
comprises the amine acid seguence of SEQ ID NO: 163,

16} the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ 1D NG: 175, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 176, and the fourth polypeptide
comprises the aminoe acid sequence of SEQ ID NO: 163 Embodiment 67. The anti-Sclerostin
construct of embodiment 21, wherein the second moiety conprises a half-life extending moiety.
[6436] Embodiment 68. The anti-Sclerostin construct of embodiment 67, wherein the half-life

extending moiety is an Fe fragment.

{84371 Embodiment 69. The anti-Sclerostin construct of any one of embodiments 18, and 35-
66 and 68, wherein the Fe fragment is selected from the group consisting of Fe fragments form

1gG, IgA, 1gD, IgE, IgM, and combinations and hybrids thereof.

[0438] Embodiment 70. The anti-Sclerostin construct of embodiment 69, wherein the Fe
fragment is selected from the group consisting of Fe fragments from IgGl, 1gG2, 1gG3, 1gG4,

and combinations and hybrids thereof,

[843%] Embodiment 71. The anti-Sclerostin construct of embodiment 69 or embodiment 70,

wherein the Fc fragment comprises a H435R mutation and a Y436F mutation.

[8448] Embodiment 72. The anti-Sclerostin construct of any of embodiments 69-71, wherein
the Fc fragment has a reduced effector function as compared to the corresponding wildtype Fe

fragment.

[0441] Embodiment 73, The anti-Sclerostin construct of any of embodiments 69-71, whergin
the Fec fragment has: a) an enhanced effector fimction as compared to the corresponding wildtype
Fo fragment, and/or b) an enhanced FcRn binding affinity as compared to the corresponding

wildtype Fc fragment.
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{0442} Embodiment 74. The anti-Sclerostin construct of embodiment 21, wherein the construct

is an antibody-drug conjugate or antibody fusion protein.

18443} Embodiment 75. The anti-Sclerostin construct of embodiment 74, wherein the second
moiety comprises an agent or agents selected from the group consisting of a parathyroid
hormone (PTH), a selective estrogen receptor modulator (SERM), a bisphosphonate, a
prostaglandin E (PGE} receptor agonist, VEGF, TGFB, growth factor (myostatin}, calcitonin and

combinations thereof.

{#444] Embodiment 76. An anti-Sclerostin construct that specifically binds to Sclerostin

competitively with the anti-Sclerostin construct of any one of embodiments 1-75,

{#445] Embodiment 77. A pharmaceutical composition comprising the anti-Sclerostin

construct of any one of embodiments 1-76 and a pharmaceutically acceptable carrier,

[0446] Embodiment 78. The pharmaceutical composition of embodiment 77, wherein the
composition further comprises an agent or agents selected from the group consisting of a
parathyroid hormone (PTH), a selective estrogen receptor modulator (SERM), VEGF, and TGFB,

growth factor (myostatin}, calcitonin and combinations thereof.

{0447} Embodiment 79. An isolated nucleic acid encoding the anti-Sclerostin construct of any

one of embodiments 1-76.
{0448} Embodiment 80. A vector comprising the isolated nucleic acid of embodiment 79.

10449] Embodiment 81. An isolated host cell comprising the isolated nucleic acid of

embodiment 79, or the vector of embodiment 80,

{0450] Embodiment 82. A method of producing an anti-Sclerostin construct comprising:

a) culturing the isolated host cell of embodiment 81 under conditions effective to
express the anti-Sclerostin construct or a portion thereof; and

b} obtaining the expressed anti-Sclerostin construct or a portion thereof from the host

cell.

[6451] Embodiment 83. A method of treating and/or preventing a disease or coundition in an
individual, comprising administering to the individual an effective mount of the anti-Sclerostin
construct of any one of embodiments 1-76, or the pharmaceutical composition of embodiment 77

or embodiment 78.
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{0452} Embodiment 84, The method of embodiment 83, wherein the disease or condition is a
bone-related disorder or cartilage-related disorder, a bone marrow or haemotological disorder, a

musculoskeletal rare disease, a muscle-related disorder, or a cancer.

{6453} Embodiment 85.  The method of embodiment 84, wherein the bone-related disorder
is osteogenesis imperfecta, osteoporosis or osteopenia (in men and women), osteonecrosis, delay
bone healing, non-union bone fractures, multiple myeloma, multiple myeloma related bone
disorders, primary bone tumor, bone metastasis of malignancies, inflammatory or infectious
bone disease, osteomalacia, hypercalcemia, Paget’s disease, immobilization-induced bone loss,
ghucocorticoid-induced bone loss, inflammation-induced bone loss including arthritis-induced
bone loss , spaceflight osteoporosis/osteopenia and bone loss caused by reduced gravity or other
disease or condition associated with a) bone loss of either quantity or quality or both and/or b)

abnormality of bone structure and quality.

{8454} Embodiment 86,  The method of embodiment 85, wherein the bone-related disorder

is 0steoporosis or osteopenia.

{8455} Embodiment 87.  The method of embodiment 85, wherein the bone-related disorder
is osteogenesis imperfecta.

{8456} Embodiment 88.  The method of embodiment 85, wherein the bone-related disorder

is multiple myeloma and multiple myeloma related bone disorders.

184571 Embodiment 8.  The method of embodiment 84, wherein the cartilage disorder is
chondromatosis, chondrodysplasia, achondroplasia, epiphyseal dysplasia, chondrodystrophic
myotonia, juxtacortical chondroma, tear of cartilage of knee, osteofibrous dysplasia,
osteoarthritis, osteogenesis imperfecta, hypophosphatemic rickets or osteochondrodystrophy.
[8458] Embodiment 90, The method of embodiment 84, wherein the muscle-related disorder is
sarcopenia and cancer sarcopenia.

[0459] Embodiment 91. A method of facilitation of heal after bone or joint surgeries in an
mdividual, comprising administering to the mmdividual an effective mount of the anti-Sclerostin
construct of any one of embodiments 1-76, and/or the pharmaceutical composition of

embodiment 77 or embodiment 78,
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{0460] Embodiment92.  The method of any one of embodiments €3-91, wherein the anti-
Sclerostin  construct is administered by subcutaneous injection, intravenous injection,

intramuscular injection or administered orally or parenterally into the individual.

{0461] Embodiment 93, The method of any one of embodiments 83-92, wherein the

method further comprises administering a second agent or therapy.

{0462] Embodiment 94, The method of embodiment 93, wherein the second agent or

therapy comprises an anti-DKK1 antibody.

{0463] Embodiment 95, The method of embodiment 93, wherein the second agent or

therapy comprises an anti-RANKL antibody.

[0464] Embodiment 96, The method of embodiment 93, wherein the second agent or
therapy comprises an agent selected from the group consisting of a parathyroid hormone (PTH),
a selective estrogen receptor modulator (SERM), a bisphosphonate, a prostaglandin E (PGE)

receptor agonist, VEGF, TGFB, growth factor (myostatin) and calcitonin.

[#465] Embodiment 97,  The method of any one of embodiments §3-96, wherein the

individual is a human.
EXAMPLES

{8466] The examples below are intended to be purely exemplary of the application and should
therefore not be considered to limit the application in any way. The following examples and

detailed description are offered by way of illustration and not by way of limitation.
Fxample §. Generation of anti-Sclerostin monoclenal antibodies

[0467] The anti-human SOST monoclonal antibody was produced by immunizing mice.
Experimental BALB/c mice (18-20g, 7-8 weeks of age, Beijing Vital River Laboratory Animal
Technology Co., Ltd.} and C57 mice (18-20g, 7-8 weeks of age, Beijing Vital River Laboratory
Animal Technology Co., Ltd.) were used. The animals were kept in the SPF level laboratory for

1 week, with 12/12 hours light/dark cycle, at a temperature of 20-25° C., and humidity of 40-

Human SOST recombinant protein with a His tag (HST-HS524S, Acro Biosystems) was used as

an immunogen. A proprietary adjuvant (Lot No 20200120) was used for emulsification, and the

antigen was added with equal volume of adjuvant to reach total volume of 300ul. The
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antigen/adjunvant solution was emulsified with electro blender and mixed with multi-dimension
rotator. After sanitation with 73% alcohol, the antigen/adjuvant solution was injected
subcutaneously. The antigen was emmulsified and inoculated on days 0, 14, 28. A booster
immunization was performed by intraperitoneal (IP)} injection of antigen solution formulated
with saline at S0 pg/mouse 3 days prior to splenocyte fusion. A blood titer test was performed on
days 22, 36, and 45. After the third immunization, two mice with highest blood titer tending to
platform were selected for splenocyte fusion. Hybridoma cells were obtained by fusing
splenocyte with myeloma Sp2/0 cells by using a conventional fusion procedure with Electro Cell
Manipulator (BTX, ECM2001). The binding activity of mouse serum to human Sclerostin was
measured by the ELISA method of Example 3, and the monoclonal hybridoma cell strains with

good binding activities in vitro were selected. The resulis are shown in Table 5.
Example 2. Cloning and sequencing of anti-Sclerostin meonocional antibedies

10468] The process of hybridoma sequencing was performed as follows. Total RNA was
isolated from the hybridoma cells following the technical manual of TRIzol® Reagent. Total
RNA was then reverse-transcribed into ¢DNA using either isotype-specific anti-sense primers or
universal primers following the technical manual of PrimeScriptTM st Strand ¢cDNA Synthesis
Kit. Antibody fragments of heavy chain and light chain were amplified according to the standard
operating procedure (SOP) of rapid amplification of ¢cDNA ends (RACE). Amplified antibody
fragments were cloned into a standard cloning vector separately. Colony PCR was performed to

screen for clones with inserts of correct sizes. The consensus sequence was provided.
[8469] Sequence Analysis

[0476] DNA sequence data from all constructs were analyzed and consensus sequences for
heavy and light chain were determined. Tables 3 and 4 hist Vg and Vi CDRs of various

antibodies and consensus sequences.

Table 3. Vg CDRs of various antibodies and consensus sequences,

HC-CDR1 HC-CDR2 HC-CDR3
93BIB7 | DYEIH ATDPETGGTA YNOKFKG YDYVTY
(SEQIDNO: 1) | (SEQ ID NO: 5) (SEQ ID NO: 9)
94B12D3 | DYEIH AIDPETGGTAYNOQKFKA YDYVSY
(SEQ IDNO: 1) | (SEQ ID NO: 6) (SEQ [D NO: 10)
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HC-CDRI HC-CDR2 HC-CDRA
T1G6GSE DYEIH AIDPETGGTAYNQKFKG YDYVTY
(SEQ ID NO: 1} | {SEQ [D NO: 5) {(SEQ ID NO: 9)
56ES5C10 | DFEMH AIDPETGGTAYNQKFTA YDYVSY
(SEQIDNOG: 2) [ (SEQIDNO:7) (SEQ ID NO: 10y
91F6D10 | DYEMH AIDPETGGTAYNQKFKA YDYVSY
(SEQ ID NO: 3) | (SEQ ID NO: 6} (SEQ ID NO: 1()
SIESD4 DFEIH AIDPETGGTAYNQKFKG YDYVSY
{(SEQ ID NO: (SEQIDNG: 5) (SEQIDNOG: 1)
199)
97C11D7 | DYEMH AIDPETGGSANNOKFKA YDYVSY
(SEQ ID NO: 3) | (SEQ ID NO:200) (SEQ ID NO: 10)
81B2B6 DYEMH AIDPETGGTAYNQKFKA YDYVSY
(SEQ ID NO: 3} | (SEQ ID NO: 6) {(SEQ ID NO: 1)
S4F2D5 DFEIH AIDPETGGTAYNQKFKG YDYVSY
(SEQ ID NO: (SEQ ID NO: 5) (SEQ ID NO: 10y
199}
65B12CY | SYWMH MIHPNSGSSNYNEKFKS DYDDEGFAY
(SEQ IDNO: 4) | (SEQ ID NO: 8) (SEQIDNO: 1D
Consensus | DX EXGH AIDPETGGXAXUNQKFX 5%, YDYVX;Y
8eqUEnce Xi=YorE,X; ( X=TorS, Xy=YorN,Xs=K |X;=TorS

=MorlL
(SEQ ID NO:

or T, Xs=A, G, orS.
(SEQIDNQO: 13)

12)

(SEQ ID NO: 14)

Table 4. ¥V CDRs of various antibodies.

LC-CDRI LC-CDR2 LC-CDR3
93BIB7 | KSSQSLLYSDGRTYLN | LVSKLDS WOGTHLPHT
(SEQ ID NO: 15) (SEQ ID NO: 18) (SEQ ID NO: 20)
94B12D3 | KSSQSLLYSDGRTYLN | LVSKLDS WQGTHLPHT
(SEQ ID NO: 15) (SEQ ID NO: 18) (S8EQ ID NO: 20)
71G6GS | KSSOSLLYSDGRTYLN | LVSKLDS WQGTHLPHT
(SEQ ID NO: 15) (SEQ 1D NO: 18) (SEQ 1D NO: 20)
56E5C10 | KSSOSLLYSDGRTYLN | LVSKLDS WOGTHLPHT
(SEQ ID NO: 15) (SEQ ID NO: 18) (SEQ ID NO: 20)
91F6D10 | KSSQSLLYSDGRTYLN | LVSKLDS WOQGTHLPHT
(SEQ ID NO: 15) (SEQ ID NO: 18) (SEQ ID NO: 20)
SIESD4 | KSSQSLLYSDGKTYLN | LVSKLDS WOQGTHLPHT
(SEQ ID NO: 16) (SEQ ID NO: 18) (SEQ ID NO: 20)
97CT1ID7 | KSSOSLLYSDGRTYLN | LVSKLDS WQGTHLPHT
(SEQ ID NO: 15) (SEQ ID NO: 18) (SEQ ID NO: 20)
81B2B6 | KSSQSLLYSDGRTYLN | LVSKLDS WQGTHLPHT
(SEQ 1D NO: 15) (SEQ ID NO: 18) (SEQ 1D NO: 20)
84F2D5 | KSSQSLLYSDGKTYLN | LVSKLDS WQGTHLPHT
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(SEQ ID NO: 16) (SEQ ID NO: 18) (8EQ D NO- 20)
65B12C9 | KASOSVSNDVA YASNRCT QUDYSSPWT
(SEQ D NO: 17) (SEQ ID NO: 19) (SEQ 1D NO: 21)

Fxample 3. Binding of anti-Sclerostin antibedies te Sclerostin as measured by ELISA

{0471} The ability of antibodies to specifically bind Sclerostin was determined by an ELISA
capture assay. Plates were coated, in a 96-well half-arca, with 100 pl/well of mouse His-tagged
human Sclerostin (NCBI reference No. is NP 079513.1) [0.5 ug/mg], in coating buffer (PBS, pH
7.4y, and incubated at RT for one hour, or 4 °C overnight. The plates were washed once with 100
whwell of washing solution (PBS containing 0.2% Tween20, BIO-RAD). Plates were then
incubated in blocking solution (PBS containing 1% BSA, 1% goat serum and 0.5% Tween20;
100 pl/well) for one hour at room temperature (RT). Anti-Sclerostin antibodies at various
concentrations (1000, 333.3, 111.1, 37.0, 12.3, 4.1, 1.4, 6.5, 0.15, 0.05 ng/ml)}, a positive control
antibody Romosozumab or non-Sclerostin related IgG (human or rat TgG, negative control), were
then added to each well in 20 pl/well of blocking solution, and plates were incubated at RT for
one hour. NeotrAvidin HRP (Pierce, Catalog # 31001) diluted in blocking solution {1:50,000
dilution} was added at to each well (20 ml/well), and the plates were incubated at RT for one
hour prior to three washes with 100 ml/well of washing solution. SuperSigonal ELISA Femto
{ThermoFisher Scientific, Catalog# 37074) working solution was added to the plates (20

mil/well), and the signal was read using a luminometer at 425 nm.

[0472] As shown in Table 5 below, the tested anti-Sclerostin antibodies exhibited comparable
or more advantageous ECsy value as compared to that of Romosozumab. Specifically, 938187

exhibited more advantageous ECsy value as compared to that of Romosozumab.

Table 5. The ELISA activity of anti-Sclerostin murine antibodies.

Antibedies ECsp (nMM}
93B1B7 0.04
94B12D3 0.04
71G6GR 0.04
S6ESCHO 0.09
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Antibedies ECs (M)
91F6D10 0.06
S1E8D4 0.07
97C11D7 0.04
21B2Bs 0.0t
84F2D5 0.02
635B12C9 0.04
Romosozumab 0.11

Example 4. Binding epitopes identification for anti-sclerostin antibody

Targeting the correct epitope is a critical step in selection of a monoclonal antibody to achieve
the desired mechanism of action (Wilson, PC, 2012, Nat. Rev. Immunol. 12, 709-719). The
syuthetic peptide-based antibody production against B cell epitopes has been used broadly in
developing therapeutic antibodies and vaccines for various diseases in the known art (Ben-
Yedidia T., 1997, Cwr Opin Bio technol 8:442-448; Bijker MS, 2007, Expert Rev Vaccines
6:391-603), with the specificity advantage of obtained autibodies being vestricted to defined
epitopes. The second loop on Sclerostin has been proven by NMR and crystallographic structures
to interact directly with low-density lipoprotein receptor-refated protein family member, e.g.,
LRPS5 or LRP6, and blocks the interaction between LRPs and Wnt family members. Based on
crystallographic structure of human Sclerostin in complex with LRP6 (Kim, J. 2020, Nar
Commun. 11: 5357-5357), the loop tip containing the “IGRGKWWR’ motif (SEQ [ NO: 186)
as shown in FIG. | was found to be the main binding determinant for binding of Sclerostin to the

first propeller of LRP6.

18473} Antibody 93BIB7's binding to chemically synthesized peptides comprising the
sequences listed in FIG. 2 from the second lcop of human and mouse sclerostin was tested with
bio-layer interferometry approach (Gator, Probe Life). The peptides were biotinylated (NHS-

Biotin Reagents, Thermo, #21343) and immobilized on Streptavidin biosensor, using a 0.5
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o/ml solution. 5 ug/ml mAb 93BIB7 in kinetics buffer (PBS, pH 7.4, 0.05% Tween-20, 0.2%
BSA) was used as the analytes and binding sensorgrams are shown in FIG. 1. Pepl (SEQ ID
NO:185), pepS (SEQ ID NO:I87) and {(pep6 SEQ ID NO:188) that have the same
AGRGKWWR (SEQ ID NO:186) motif on human Sclerostin were recognized by 93B1B7 with
high affinity. In contrast, these peptides cannot be recognized by Romosozumab as show in FIG.
3
{0474} To further demonstrate that the binding epitope of 93B1B7 is completely different from
that of Romosozumab, Spg/ml Romosozumab was immobilized on anti-hFc¢ probe, and 2pg/ml
human sclerostin and Sug/mi 93B1B7 in kinetics buffer (PBS, pH 7.4, 0.05% Tween-20, 0.2%
BSA)Y were sequentially added as analytes. The binding sensorgram is shown in FIG. 4 which
mdicating Romosozumab and 93B1B7 can bind sclerostin simultaneously by occupying different
binding sites and thus do not cross-block each other. Therefore, the binding epitope
(IGRGKWWR’ motif, SEQ ID NO: 186) are unique to the antibodies herein and do not overlap

with that of Romosozumab.

184751 The majority of anti-sclerostin antibodies discovered here antibodies have very simular
binding activities and CDR sequences (see Tables 3 and 4), so we believe that they share the
same specificity and binding epitopes. Thus, these antibodies discovered herein were further
confirmed that they bind to a specific epitope on Sclerostin that has the ‘IGRGKWWR’ motif
(SEQ 1D NO: 186). This enables them to completely prevent the binding between Sclerostin and
LRP, thereby resulting in sironger Sclerostin neutralization than other anti-Sclerostin antibodies
such as Romosozumab. This is cousistent with the observation that the antibodies disclosed
herein are more advantageous over Romosozumab in sclerostin binding and veutralizing
activities as disclosed in the examples below.

Example 5. Humanization of anti-Sclerostin antibodies

[6476] Antibody $3B1B7 was humanized by grafting the complementarity determining regions
(CDRs) onto human germline frameworks. The light chain germline acceptor sequence chosen
was the homan VK2 A19 Veregion and VKI 012 V-region plus JK4 J-region {(V-BASE,
hitps:/fwww2.anre-fmb.cam.ac.uk/Vbase/alignments2 php).  The heavy chain germline acceptor
sequence chosen was the buman VHI 1-18 V-region plus JH4 Jregion (V BASE,

hitps://www2.mre-fmb.cam.ac.uk/Vbase/alignments2.php). The CDR’s grafted from the donor to
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the acceptor sequence are as defined by Kabat (Kabat et al. 1987), with the exception of CDR-

H1 and H2 where the combined Chothia/Kabat definition is used. Genes encoding a full-length

1gG4P antibody encompassing initial V-region sequences were constructed by an automated

synthesis approach (Vanzyme Inc.), and modified to generate the final grafted versions by

oligonucleotide directed mmtagenesis. In order to retain full activity and maintain high

thermostability, donor residues at positions 93 (Tyrosine) and 94 (Serine) of the humanized

heavy chain (Kabat numbering) were retained, and acceptor residue at position 43 (Glutamine)

was changed to Lysine which is more populated at this position. Similarly, donor residues at

position 46 (Arginine) of the humanized light chains (Kabat numbering) were retained. In

addition, one potential aspartate isomerization site in the light chain CDR L1 was removed by

mutating Glycerin residue at position 30 to Serine. Humanized anti-Sclerostin antibodies hAb-1,

hADb-2 and hAb-3 were generated. See Table 6 for their CDR, Vg and Vi sequences.

Table 6. CDR, Vi and V), sequences of exemplary humanized anti-Sclerostin antibodies

hAb-1

hAb-2

hADb-3

HC-CDRI

DYEIH
(SEQ ID NO: 1)

DYEIH
(SEQ ID NO: 1)

DYEIH
(SEQ IDNO: 1)

HC-CDR2

AIDPETGGTAYNQKF
KG
(SEQID NO: 53

AIDPETGGTAYNQKFK
G
(SEQ IDNO: 5)

AIDPETGGTAYNQKFKG
(SEQ ID NO: 5)

HC-CDR3 | YDYVTY YDYVTY YDYVTY
(SEQ ID NO: 9) (SEQ ID NO: 9) (SEQ ID NO: 9)
LC-CDRI RSSOSLLYSDGRTYLN | RSSOSLLYSDSRTYLN

KSSQSLLYSDGRTYL
N
(SEQ ID NO: 15)

(SEQ ID NO: 85)

(SEQ ID NO: 86)

LC-CDR2 | LVSKLDS LVSKLDS LVSKLDS
(SEQ ID NO: 18) (SEQ ID NO: 18) (SEQ ID NO: 18)
LC-CDR3 | WQGTHLPHT WQGTHLPHT WOQGTHLPHT
(SEQ 1D NO: 20) (SEQ ID NO: 20) (SEQ 1D NO: 20)
Vi SEQ ID NO: 87 SEQ D NO: &7 SEQ 1D NO: &7
Vi SEQ ID NO: 88 SEQ ID NO: 89 SEQ ID NO: 90

Example 6. Binding kinetics of humanized anti-Sclerostin antibodies for human and
cynomolgus monkey Sclerostin measured by bio-layer interferometry (BLI) assay

[0477]

The binding affinity of humanized anti-Sclerostin antibodies to human and cynomolgus

monkey Sclerostin were determined with bio-layer interferometry using a Gator nstrument

{Probe Life}. Antibodies were immobilized on an anti-hFc biosensor, using a Sug solution. Serial
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dilutions of human Sclerostin and cynomolgus monkey Sclerostin from 4 pg/mi by two folds in
kinetics butfer (PBS, pH 7.4, 0.05% Tween-20, 0.2% BSA, 10 uM biotin) were used as the
analytes. Aftinity (Kp) and kinetic parameters (K,, and Ky were calculated from a global fit

{1:1) of the data using the Gator software.

18478} The results were shown in Table 7 as below. The humanized antibodies hAb-1 and
hAb-2 show higher affinities for human and Cynomolgus monkey Sclerostins as compared to

reference Romosozumab.

Table 7. The binding kinetics of humanized antibody against Sclerostin of different species.

Human Cynomolgus Monkey
Antibodies
Koo (UMs) | Kyp (Lis) Kp (M) Ko {1/Ms) Kp(1/s) Kp (M)
93BIB7 1.6x18° 8.4x18° 51xigt 2.2%16° 65107 Lgxagt
BAB-1 7.3x16° 3018 4.1x16™° 1.28x16° 2.29x187 | 1&xig®
hAb-2 7.8x18° 2088 2.4x3107%0 1.54%10° 2.06%10° | 558%™
Romoserumab 1.4%10° 2.8x107 7.8x197 7.55x16° 2.39x167 | 3.5x1070

Example 7. Sclerostin-neutralization activity of anti-Sclerastin antibodies in
HEK293/TCF/LEF/Wnati cells
{0479} The antibodies were capable of neutralizing Sclerostin and blocking Wntl induced

TCF/LEF luciferase activity, as determined in an HEK293 based assay.

{0486] The Wnt proteins are a family of secreted glycoproteins that are critical regunlators of
osteoblast differentiation and activity in both mice and humans. Wt signals are transduced by a
family of seven-pass transmembrane G-protein coupled receptors of the frizzled (Fzd) family,
and a co-receptor of the arrow/LRP family, such as LRPS and LRP6, or 2 RYK or ROR
transmembrane tyrosine kinase. The binding of a given Wnt to a Fzd receptor and coreceptor
activates multiple distinct intracellular signaling cascades, historically divided into the canonical
-catenin-dependent pathway and noncanonical 8-catenin-independent pathways. B-catenin is

an important transcriptional coactivator that regulates gene transcription in response to Wnt
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signaling. The binding of Wnt to a Fzd receptor complex results in phosphorylation of the
LRP5/6 complex, and subsequently stabilizes fi-catenin in cytoplasm. Stabilized B-catenin is
then translocated into the nuclens and interacts with the Lymphoid-enhancing factor/T-cell factor
(LEF/TCF) family of high mobility group {(HMG)-type transcription factors, to stimulate

expression of target genes.

{8481 In the study of Wat signaling pathway antagonists and its antibody blockades, the celi
line, HEK293/TCF/LEF/Wntl, was obtained from Askgene (Askgene, CA). The inhibitory
activities of Wnt signaling antagonists, such as Sclerostin and DKK 1, were analyzed using this
HEK?293 cell line expressing a TCF/LEF firefly luciferase reporter gene, Addition of Sclerostin
or DKK1 antagonizes the Wntl signal, resulting in diminished luciferase activity, Conversely,
addition of Sclerostin or DKK1 antibody will block the diminished signal and restore the
uciferase activities. Upon arrival, cells were cultured in RPMI1640 culture medium with L-
ghitanune (Life Technologies, CA), containing 10% fetal bovine serum (FBS), non-essential
amino acids, sodivm pyruvate, 2-merceptoethanol, 1% penicillin/streptomycin, 400 pg/ml G418,
and 2 pg/mi puromycein. Cells were harvested and plated into a white 96-well plate, at a

concentration of 30,000 cells/well.

[0482] When testing the inhibitory effect of the antagonist, the culture medium was removed
and 50 pl of assay medivm {culture mediom without G418 and poromycin) containing 10 mM
LiClL was added into each well. The tested Sclerostin and DKKI proteins were serial diluted,
and equal amount of antagonist was added into the assay plate and incubated for 6 hours at 37 °C
with 5% COs. Then, 100 pl/well of One-Step firefly huciferase (Pierce, CA) reagent was added,
and the luciferase activity was measured using a BioTek Gen3 luminescence microplate reader
{(Winooski, VT). When testing the neutralization activities of the antibodies, a serial dilution of
the test antibodies and control antibodies was made in assay medium. A fixed amount of either
Selerostin or DKK1 protein was added and incubated for 15 minutes. Then, 50 pl of the medium
was transferred into assay plate, incubated for 6 hours at 37 °C with 5% C0,, and anaiyzed using

BioTek Gen5 luminescence microplate reader.

{0483] Results were shown in Table 8 below. As shown, all murine anti-Sclerostin antibodies

except 65B12C9 exhibited comparable or more advantageous ECsy value as compared to that of

183



WO 2022/063262 PCT/CN2021/120612

Romosozumab. The three humanized antibodies, hAb-I, hAb-2 and hAb-3 exhibited more

advantageous ECsg value than that of Romosozumab,

Table 8 The Sclerestin-neutralisation activity for murine and humanized antibodies in
BEK293/TCF/LEF/ Watl cells

Antibodies ECsq (M)
93B1B7 57.9
9481203 62.8
71G6G8 67 41
56ES5C10 64.2
91F6D10 60.58
SIE8D4 63.35
97C11D7 55.36
818286 59.61
84F2D5 59.42
658B12C9 152.5
hADb-1 13.89
hAb-2 14.9
hAb-3 15.13
Romosozumab 42.31

Example 8: Selubility and stability of humanized anti-Sclerostin antibodies

[8484] The humanized anti-SOST antibody hAb-1 and hAb-2 described in this invention and

the reference antibody Romosozumab were accessed for precipitation at increasing concentration,

The starting concentration was 14 mg/ml in PBS buffer at pH 7.4. The cells were centrifuged at 4

degrees 4000 rpm i an ultrafiltration concentrating tube (Millipore), and the centrifugation was
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stopped every 5-10 minutes and the antibody concentration was sampled until the antibody
concentration reached 30 mg/mi and 90 mg/ml. The samples were stored at 4°C for 14 days and
visually observed for precipitation. The antibodies described in this invention remained clear
solution at as high as 90mg/ml, which reference antibody Romosozumab became precipitated
and turbid, indicating hAb-1 and hAb-2 are more stable and soluble than Romosozumab in PBS
buffer at pH7.4. This result suggests that the antibodies described in this invent can be stable in

high concentration formulations like 90mg/ml

Antibody Cencentration (mg/mi) | Day 14
i0 Clear solution
hAb-1 30 Clear solution
90 Clear solution
i0 Clear solution
hADb-2 30 Clear solution
90 Clear solution
10 Clear solution
Romosozumab | 30 Clear solution
9% Sedimentation and turbid solution observed

Example 9. Generation of bispecific antibodies

[0485] Bispecific antibodies that target both Sclerostin and DKK1 or RANKL were generated.

See Tables 9 and 10 for sequences of the exemplary antibodies that target DKK 1 or RANKL.

Table 9. CBR Scquences of exemplary anii-DKKI1 antibedies

THI0-VyddV 32 | RH2-18 71G6GS8
(11TH10)
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(THI0-VddV 32 | RH2-18 T1G6GS
(1TH10)
HC-CDRI | GFTFSDYAMA | GYTFIDYVYIH GFTFSSYAIS
(SEQID NO: 42) | (SEQ ID NO: 48) (SEQ 1D NO: 54)
HC-CDR2 | THYDGSSTYYR | WIHSNSGATTYAQKFQ | SVSGTGLGFQTY YPDSVK
DSVKG A G
(SEQ IDNO: 43) | (SEQ ID NO: 49) (SEQ ID NO: 55)
HC-CDR3 | GLGIATDYFDY | EDY SLENYAFDY
(SEQ ID NO: 44) | (SEQ ID NO: 50) (SEQ ID NO: 56)
LC-CDR1 | LASEDIYSDLA | TGSSNIGAGYDVH RASESYDDFGISFIN
(SEQ ID NO: 45) | (SEQ ID NO: 51) (SEQ ID NO: 57)
LC-CDR2 | NANSLQN GYSNRPS AGSKQGS

(SEQ ID NO: 46)

(SEQ ID NO: 52)

(SEQ D NO: 58)

LC-CDR3

QOYNNYPPT
(SEQ ID NO: 47)

AGSKQGS
(SEQ ID NO: 58)

QOLKEVPPT
(SEQ ID NO: 59)

Table 1. CDR Sequences of exemplary anti-RANKL antibody

Denosurnab

HC-CDR1

GETFSSYAMS (SEQ [D NO: 66)

HC-CDR2

GITGSGGSTYYADSVKG (SEQ 1D NG: 67)

HC-CDR3

DPGTTVIMSWEFDP (SEQ 1 NO: 68)

LC-CDR1

RASQSVRGRYLA (SEQ ID NO: 69)

LC-CDR2

GASSRAT (SEQ ID NO: 70)

LC-CDR2

QOQYGSSPRT (SEQ IDNO- 71}

[6486]

generated: hAb-1 x 11H10-Vpd44V 132, hAb-2 x 11H10-Vpd44V 132, hAb-1 x Denosumab, hAb-2

x Denosumab.
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18487} In one embodiment (see (A) of FIG. 5), anti-DKK 1 11H10-Vu44V; 32 (or anti-RANKL

Denosumab) Fv domain was transformed into scFvs with two different orientations of Vg and Vi,

linked by a (GGGGS), linker. There are mutations like GI00C in Vy and G44C in Vi to

facilitate correct assembly of scFvs. Two anti-DKK 1 {or anti-RANKL) scFvs are linked to cach

of two 1g(G heavy chain C-termini of anti-Sclerostin humanized antibodies respectively by one

GGGGSGGGGSGGGES (SEQ ID NO: 76) linker to form bispecific of IgG-scFv,

{0488] In another embodiment {(see (B) of FIG. 5), anti-Sclerostin antibodies and anti-DKX1

TTHI0-Vd4V 32 (or anti-RANKL Denosumab) were transformed into ‘Knob-into-Hole’

bispecific antibodies with asymmetric IgG structure. The CL domain of anti-DKK1 11H10-

V44V 32 (or anti-RANKL Denosumab) contains mutations of S176C and C2148, and the CHIi

domain contains mutations like F170C and C131S to form orthogonal CH,-CK disulfide bond to

enable light chains correct paring.

{0489] Table 11 below lists format and sequences of various

antibodies.

Table 11. Anti-Sclerostin bispecific antibodies

anti-Sclerostin  bispecific

Bispecific Format Heavy chain (from | Light chain (from N-
antibodies N-terminus to C- terminus to C-
terminus) terminus)
BAPQO17 Anti-Sclerostin scFv (V- THI10 Vi2-CHI- FHIO Vi 2-CL
Vi) fused to C-terminus of | CH2-CH3-L1-
heavy chains of anti-DKK1 | 93BIB7 Vy-L2- (SEQ ID NO: 93}
full length antibody 93BIB7 V.
(SEQ ID NO: 91)
BAPOG1R Anti-Sclerostin scFv (V- 11H10 Vg2-CHI- HHIG Vi 2-CL
Vi) fused to C-terminus of | CH2-CH3-LI-
heavy chains of anti-DKK1 | 93B1B7 Vi-L2- (SEQ ID NO: 93)
full length antibody 93B1IB7 Vg
(SEQ 1D NO: 92)
BAPOOL9 Anti-DKK 1T seFv {(Vp-Vi) 93BIB7 Vp-CHI- | 93BIB7 Vi-CL

fused to C-terminus of
heavy chains of anti-
Sclerostin full length

CH2-CH3-Lt1-
PTHIO Vi2-L2-
11THI0 V2

(SEQ ID NO: 96)
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Bispecific Format Heavy chain {(from | Light chain (from N-
antibodies N-terminus to C- terminus to C-
terrinus) ternunus)
antibody (SEQ ID NO: 94)
BAPO020 Anti-DKK 1 scFv (Vi -Vg) 93B1RB7 Vg-CHI- | 93BIB7 V-CL
fused to C-terminus of CH2-CH3-L1- B o
heavy chains of anti- 11H10 v 2-L2- (SEQ ID NO: 86}
Sclerostin full length 1HTHIO V2
antibody
(SEQ 1D NO: 95)
BAPOO21 Anti-Sclerostin scFv (V- 93BIB7 Vy-L1- FHHIO Vi 2-CL
Vi) fused to N-terminus of | 93BIB7 Vi-L2- ‘ i
heavy chains of anti-DKK1 | 11H10 Vg2-CH1- | (SEQ ID NO: 99)
full fength antibody CH2-CH3
(SEQ 1D NO: 97)
BAPGO22 Anti-Sclerostin scFv (V- 93BIB7 Vi -L1- 11HI0 vV 2-CL
V) fused to N-terminus of | 93BIB7 Vy-L2- , )
heavy chains of anti-DKK1 | 11H10 Vi2-CHI- | (SEQ 1D NO: 99)
fuil length antibody CH2-CH3
(SEQ 1D NO: 98)
BAPO023 Anti-DKK 1 scFv (Vg-V1) HHIO Vg2-L1- 93BIB7 V-CL
fused to N-terminus of T1H10 Vi 2-L2- B ]
heavy chains of anti- 93B1R7 Vu-CHI- | (SEQID NO: 102)
Sclerostin full length CH2-CH3
antibody
(SEQ ID NO: 100y
BAPO(24 Anti-DKK 1 seFv (Vi-Vi) FIHIO Vi2-Li- 33BIB7 Vi-CL
fused to N-terminus of 11THI0 Vi2-L2- ]
heavy chains of anti- 93BIR7 Vyg-CHI- | (SEQID NO: 102)
Sclerostin full length CH2-CH3
antibody
(SEQ IDNG: 10D
BAPQOG25 Anti-Sclerostin scFv (V- HHIO Vi2-CHI- | 93B1B7 Vg-L1-

Vi) fused to N-terminus of
tight chains of anti-DKK1
full length antibody

CH2-CH3

(SEQ ID NO: 103)

93BIB7 V-L2-
FIHIO V; 2-CL

(SEQ ID NOG: 104)
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Bispecific Format Heavy chain {(from | Light chain (from N-
antibodies N-terminus to C- terminus to C-
terrinus) ternunus)
BAPOO26 Aunti-Sclerostin scFv (V- FTHTO Vg2-CHI- 93BIB7 Vi-L1-
Vi) fused to N-terminus of | CH2-CH3 GIRIBT7 Vy-12-
light chains of anti-DKK 1 11HI0 vV 2-CL
full length antibody (SEQ ID NO: 103)
(SEQ 1D NO: 105)
BAPOO27 Anti-DKK 1 scFv (Vg-Vy) 93B1IR7 Vu-CHI- FHHIO Vy2-L1-
fused to N-terminus of light | CH2-CH3 FEHIO vi2-L2-
chains of anti-Sclerostin full 93BIB7 Vi -CL
length antibody (SEQ D NO: 106)
(SEQ ID NO: 107)
BAPGO28 Anti-DKK 1 seFv (VL-Vg) 93BIR7 Vy-CHI- PIHIO Vi2-Li-
fused to N-terminus of light | CH2-CH3 THHIG Vy2-L2-
chains of anti-Sclerostin full 93BIB7 V -CL
fength antibody (SEQ ID NO: 106)
(SEQ ID NO: 108}
BAPOO29 Auti-Sclerostin scEFv (V- FTHTO Vi2-CHI- HHIOV2-CL-LI-
Vi) fused to C-terminus of CH2-CH3 9IBIBT V-1.2-
tight chains of anti-DKK1 93BIB7 VL
full length antibody (SEQ ID NO: 109)
{(SEQ ID NO: 110}
BAPOO30 Anti-Sclerostin scFv (V- 11H10 Vg2-CH1- 1HTHIO v 2-CL-L1-
Vy) fused to C-terminus of | CH2-CH3 93BIB7 vV -L2-
light chains of anti-DKX 1 93BIB7 Vy
fuil length antibody (SEQ ID NO: 109)
(SEQID NO:11L)
BAPGO31 Anti-DKK 1 seFv (V-V} 93BIBR7 Vg~ CHI- | 93BIB7 V.-CL-L1-
fused to C-terminus of ight | CH2-CH3 TEHIO Vy2-L2-
chains of anti-Sclerostin full THHIO V2
length antibody (SEQ ID NO:112)
(SEQ ID NO: 113)
BAPOO32 Anti-DKK1 scFv (Vi-Vy) Q3BIB7 Vy- CHI- | 93BIB7 Vi -CL-Li-
fused to C-terminus of light | CH2-CH3 TIHIO Vi 2-1.2-
chains of anti-Sclerostin full FIHIO V2
jength antibody (SEQ ID NO:112)
{(SEQ ID NO: 114)
BAPO(33 Anti-Sclerostin scFv (V- 11H10 Vg-CHi- THHI0 Vi -CL

Vy) fused to C-terminus of

CH2-CH3-L1-
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Bispecific Format Heavy chain {(from | Light chain (from N-
antibodies N-terminus to C- terminus to C-
terrinus) ternunus)
heavy chains of anti-DKK1 | hAb2 Vi 2-1.2-hAb | (SEQ ID NO: 119)
full length antibody Vi
(SEQ ID NO: 115)
BAPOO34 Anti-Sclerostin scFv (V- 11H10 Vg-CHi- HHIOV 3-CL
V) fused to C-terminus of | CH2-CH3-Li-hAb B ]
heavy chains of anti-DKK1 | Vp2-L2-hAb2 Vi 2 | (SEQID NO: 119)
full length antibody
(SEQ IDNQO: 116)
BAPOG3S Anti-Sclerostin scFv (V- PIHI0 V-CH- THHI0 Vi 3-CL
Vu) fused to C-terminus of | CH2-CH3-L1- ] N ‘
heavy chains of anti-DKK1 | hAbl Vi 2-L2-hAb | (SEQ ID NO: 119)
full tength antibody V2
(SEQIDNG: 117
BAPOO36 Anti-Sclerostin scFv (V- FHTHITO V-CHI- HHEIO V. 3-CL
Vi) fused to C-terminus of CH2-CH3-LI-hAb
heavy chains of anti-DKK1 | Vi2-L2-hAbl V;2 | (SEQID NO: 119)
full length antibody
(SEQ ID NO: 118)
BAPO0O37 Anti-DKK 1 scFv (Vg-V1) hAb Vg-CHI-CH2- | hAb-2 Vi -CL
fused to C-terminus of CH3-LI-11HIO ]
heavy chains of anti- Ve3-L2-11HI0 V3 | (SEQID NO: 122
Sclerostin full length
antibody (SEQ 1D NO: 126)
BAPGO38 Anti-DKK 1 seFv {(Vi-Vy) hAb Vy-CHI-CH2- | hAb-2 Vi -CL
fused to C-terminus of CH3-LI-11Hi0 ]
heavy chains of anti- Vi3-L2-11HI0 Vg3 | (SEQID NO: 122)
Sclerostin full length
antibody (SEQIDNG: 121
BAPOO39 Anti-DKK 1 scFv (Vg-Vy) hAb Vy-CHI-CH2- | hAb-1 vV -CL
fused to C-terminus of CH3-LI-11H10
heavy chains of anti- Vy3-L2-11H10 Vi3 | (SEQ D NO: 125)
Sclerostin full length
BAPOO40 Anti-DKK 1 scFv (Vi-Va) hAb Vy-CHI-CH2- | hAb-1 Vi ~CL

fused to C-ierminus of

CH3-Li-11H1{
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Bispecific Format Heavy chain {(from | Light chain (from N-
antibodies N-terminus to C- terounus to C-

terrinus)

ternunus)

heavy chains of auti-
Selerostin full length

Vi3-L2-1THI0 Vi3

(SEQ ID NO: 125)

BAPOOSO Anti-Sclerostin scEv (V- Denosumab Vi - Denosumab V;-CL
Vi) fused to C-terminus of | CHI-CHZ-CH3-
heavy chains of anti- Li-hAb-2V2- (SEQ ID NO: 129)
RANKL full fength L2-hAb V2
antibody

(SEQ ID NO: 126)

BAPO(SE Anti-Sclerostin scFv (V- hAb-2 V2 -L1- Denosumab Vi -CL
V) fused to N-terminus of | hAb Vg2-1.2-
heavy chains of anti- Denosumab Vg - (SEQ ID NG: 129)
RANKL fuil length CHI-CH2-CH3
antibody

(SEQ IDNG: 127)

BAPOO52 Anti-Sclerostin scFv (V- Denosumab Vg - Denosumab V{-CL
Vg) fused to Cterminus of | CHI-CH2-CH3-
heavy chains of anti- Li-hAb-2 Vi2 - (SEQ ID NO: 129)
RANKL full length L2-hAb V2
antibody

(SEQ ID NO: 128}

BAPOOS3 Anti-Sclerostin scFv (V- Denosumab Vy - Denosumab V-CL-
Vy) fused to C-terminus of | CHI-CH2-CH3 Li-hAb-2 Vi2 -L2-
light chains of anti-RANKL hAb Vg2
full length antibody (SEQ ID NO: 133)

(SEQ ID NO: 130)

BAPO(S4 Anti-Sclerostin scFv (V- Deposumab Vi - hAB-2 V12 -L1-hAb
Vi) fused to N-terminus of | CHI-CH2-CH3 Vu2-1.2- Benosumab
fight chains of anti-RANKL Vi-CL
full length antibody (SEQ ID NO: 133)

(SEQ ID NO: 131)

BAPOO5S Anti-Sclerostin scFv (V- Denosumab Vg - Denosumab V{-CL-

V) fused to C-terminus of
tight chains of anti-RANKL
full length antibody

CHI1-CH2-CH3

(SEQ ID NO: 133)

L1- hAb-1 Vi 2 -L2-
hAb V2

(SEQ ID NOG: 132)
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Bispecific Format Heavy chain {(from | Light chain (from N-
antibodies N-terminus to C- terounus to C-
terrinus) ternunus)
BAP00O41 A full length antibody 1* heavy chain: 1 Hight chain:
having a} first pair of V-V | 93BIB7 Vy-CHI- 93BIB7 Vi -CL
{a first Fab} recognizing CH2-CH3
Sclerostin and b) second (SEQ ID NO: 135)
pair of Vy-Vy {a second (SEQ ID NO: 134) e .
Fab) recognizing DKK1 -, . 2% light Fham:
2™ heavy chain: 1HHIO V 2-CL
THH10 VR2-CHI-
CH2-CH3 (SEQ ID NO: 137)
(SEQ ID NO: 136)
BAP0042 A full length antibody 1" heavy chain: 1" light chain:
having a} first pair of V-V | 93B1B7 Vg-CHI- 93B1B7 v -CL
{a first Fab) recognizing CH2-CH3
Sclerostin and b) second (SEQ ID NO: 135)
pair of V-V, (a second (SEQIDNO:134) | _
Fab) recognizing DKK1 » ‘ 27 light chain:
2™ heavy chain: FIHI0 Vi 2-CL
PTHI0 Vg2-CHI-
CH2-CH3 (SEQ ID NO: 139)
(SEQ D NO: 138)
BAP0043 A full length antibody ¥ heavy chain: 1 light chain:
having a} first pair of V-V, | 93B1IB7 Vy-CH1- 93B1B7 vV -CL
{a first Fab) recognizing CHZ-CH3
Sclerostin and b) second (SEQ 1D NO: 135)
pair of Vy-V {a second (SEQ ID NO: 134) e ]
Fab) recognizing DKK1 27 light chain:
ond heavy chain: 1HHIg V;2-CL
HIHT0 Vi2-CH1-
CH2-CH3 (SEQ 1D NO: 141}
(SEQ ID NO: 140)
BAP0O044 A full length antibody 1* heavy chain: ¥ Hight chain:

having a} first pair of Vg-Vy,
{a first Fab) recognizing
Sclerostin and b) second
pair of V-V, {a second
Fab) recognizing DKK1

93B81B7 Va-CHI-
CH2-CH3

(SEQ D NO: 134)

2™ heavy chain:
HTHIO Vy2-CHI-

93B1B7 V-CL
(SEQ ID NO: 135)

2 light chain:
HHIO V2-CL
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Bispecific Format Heavy chain {(from | Light chain (from N-
antibodies N-terminus to C- terounus to C-
terrinus) ternunus)
CH2-CH3 (SEQ ID NO: 143)
(SEQ ID NO: 142)
BAPO(4S A full length antibody 1% heavy chain: 1% light chain;
having a) first pair of V-V | 93B1B7 Vg-CHI- 93BIB7 vV -CL
{a first Fab) recognizing CH2-CH3 B ]
Sclerostin and b) second ] (SEQ ID N(: 135)
pair of Vg-V1, (a second (SEQIDNO:134) | _
Fab) recognizing DKK1 ; , 27 light chain:
2" heavy chain: THHIO V2-CL
1IH10 V2-CHI-
CH2-CH3 (SEQ ID NO: 145)
(SEQ IDNO: 144)
BAPOQO61 A full length antibody [* heavy chain: 1¥ light chain: hAb-2
having a) first pair of V-V, | hAb Vy-CHI-CH2- | V;-CL
{a first Fab) recognizing CH3
Sclerostin and b) second 7 (SEQ ID NO: 147)
pair of Vy-Vy (a second (SEQID NO: 146) | a
Fab) recognizing DKK1 . . 27 light chain:
2" heavy chain:
HEIGV-CL
FIHTO Vg-CHI-
CH2-CH3 SEQ 1D NO: 149)
(SEQ ID NO: 148)
BAPO0G2 A full length antibody 1* heavy chain: ¥ Hght chain: hAb-2

having a) first pair of V-V,

{a first Fab) recognizing
Sclerostin and b) second
pair of V-V, {(a second
Fab) recognizing DKK 1

hAb Vp-CHI1-CH2-
CH3

(SEQ 1D NO: 146)
2™ heavy chain:

PHIO Vi-CHI-
CH2-CH3

(SEQ ID NO: 150)

Vi-CL

(SEQ ID NO: 147)
2° light chain:
HHIO V-CL

SEQ ID NO: 151)
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Bispecific Format Heavy chain {(from | Light chain (from N-
antibodies N-terminus to C- terounus to C-
terrinus) ternunus)
BAPOOG3 A full length antibody 1* heavy chain: 1" light chain: hAb-2
having a} first pair of V-V 7 Vi-CL
{a first Fab) recognizing hADb Vy-CHI-CH2-
Sclerostin and b) second CH3 (SEQ 12 NO: 147)
pair of Vy-Vy (a second ) ] . e )
Fab) recognizing DKK1 (SEQ ID NO: 146) | 2™ light chain:
2™ heavy chain: HHHIOV-CL
HHIO Vu-CHI- SEQ IDNO: 153)
CH2-CH3
(SEQ ID NO: 152)
BAPO064 A full length antibody 1* heavy chain: 1% light chain: hAb-2
having a) first pair of V-V, A ‘ Vi-CL
(a first Fab) recognizing hAb Vy-CHI-CH2- ‘
Sclerostin and b) second CH3 (SEQ ID NO: 147)
pair of V-V {a second v 4 e o )
Fab) recognizing DKK1 (SEQ 1D NO: 146) | 27 light cham:
nd heavy chain: 1THIO V;-CL
HIH10 Vy-CHI- SEQ ID NO: 155)
CH2-CH3
(SEQ ID NO: 154)
BAP0O06GS A full length antibody 1" heavy chain: ¥ Hight chain: hAb-2
having a} first pair of V-V | hAb Vg-CHI-CH2- | Vi-CL
{a first Fab) recognizing CH3
Sclerostin and b) second | (SEQID NO: 147)
pair of V-V (a second (SEQ ID NO: 146) | e )
Fab) recognizing RANKL g 27 light chain:
2" heavy chain:
Denosumab YV -CL
Denosumab Vy-
CHI-CH2-CH3 SEQ ID NO: 157)
(SEQ ID NO: 156)
BAPOOSS A full length antibody ¥ heavy chain: ¥ light chain: hAb-2

having a) first pair of V-V
{a first Fab) recognizing
Sclerostin and b) second

hAb Vyu-CHI1-CH2-

Vi-CL
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Bispecific Format Heavy chain {(from | Light chain (from N-
antibodies N-terminus to C- terounus to C-
terrinus) ternunus)
pair of V-V (2 second CH3 (SEQ ID NO: 147)
Fab) recognizing RANKL
(SEQ ID NO: 146) | 2™ light chain:
nd heavy chain: Denosumab Vi-CL
Denosumab Vy- SEQ ID NO: 159)
CHI-CH2-CH3
(SEQ IDNQ: 158)
BAPGO67 A firll length antibody 1* heavy chain: 1% light chain: hAb-2
having a) first pair of V-V 7 Vi-CL
(a first Fab) recognizing hAb Vi-CHI-CH2- v
Scilerostin and b) second CH3 (SEQ ID NO: 147)
pair ot V-V, {(a second , 4 . )
Fab) recognizing RANKL (SEQ ID NO: 146) | 27 light chamn:
ond heavy chain: Denosumab Vi~-CL
Denosumab Vy- SEQ ID NO: 163)
CHI-CH2-CH3
(SEQ ID NO: 162)
BAPOOGR A full length antibody 1* heavy chain: 1 Hight chain: hAb-2
having a) first pair of V-V Vi-CL
(a first Fab) recognizing hAb Vu-CHI-CH2-
Sclerostin and b) second CH3 {(SEQ ID NO: 147)
pair of V-V {a second - e )
Fab) recognizing RANKL (SEQ ID NO: 146) | 2™ lLight chain:
2™ heavy chain: Denosumab Vi -CL
Denosumab V- SEQID NO: 161)
CHI-CH2-CH3
(SEQ 1D NO: 160)
BAPO06S Anti-RANKL scFv (VL- hAb Vy-CHI-CH2- | hAb-1 Vi-CL

VH) fused to C-terminus of
heavy chains of anti-
Sclerostin full length
antibody

CH3-LI-
Denosumab Vi-L2-
Denosumab Vi

(SEQ ID NO: 125)
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Bispecific Format Heavy chain {(from | Light chain (from N-
antibodies N-terminus to C- terminus to C-
terrinus) ternunus)
(SEQ IDNO: 177}
BAPOOTO Anti-RANKL scFv (VH- hAb Vy-CHI-CH2- | hAb-1 Vi -CL
VL) fused to C-terminus of | CH3-L1-
heavy chains of anti- Denosumab Vi-L2- | (SEQ ID NO: 125)
Sclerostin full length Denosumab Vi,
antibody
(SEQ ID NO: 178)
BAPOOT71 Anti-RANKL scFv (VH- hAb Vy-CHI-CH2- | hAb-2 Vi -CL
V1) fused to C-terminus of | CH3-L1i-
heavy chains of anti- Denosumab Vg-L2- | (SEQ ID NO: 122)
Sclerostin full length Denosumab Vi
antibody
(SEQ D NG: 178)
BAPOOT2 Anti-RANKL scFv (VH- hAb Vy-CHI-CH2- | hAb-2 V;-CL
VL) tused to C-terminus of | CH3-L1-
heavy chains of anti- Denosumab Vy-L2- | (SEQ D NO: 122)
Sclerostin full length Denosumab V.
antibody
(SEQ IDNO: 179)
BAPGGT3 Anti-RANKL scFv (VH- hAb Vu-CHIE-CH2- | hAb-2 V-CL
V1) fused to C-terminus of | CH3-Li-
heavy chains of anti- Denosumab Vi-L2- | (SEQ 1D NO: 122)
Selerostin full length Denosumab Vi,
antibody
(SEQ ID NO: 180}
BAPOO74 A full length antibody 1* heavy chain: ¥ Hght chain: hAb-2
having a) first pair of Vyg-Vi Vi-CL
(a first Fab) recognizing hAb Vp-CHI-CH2-
Sclerostin and b} second CH3 (SEQ ID NO: 147)
pair of V-V, (a second - e )
Fab) recognizing RANKL (SEQ D NG 171) | 27 light chain:
ud heavy chain: Denosumab Vi -CL
Denosumab V- SEQ ID NO: 163)
CHI-CH2-CH3
(SEQ IDNG: 172)
BAPOO75 A full length antibody 1¥ heavy chain: 1 light chain: hAb-2

having a) first pair of V-V

{a first Fab) recognizing
Sclerostin and b) second
pair of Vy-V {a second

hAb Vy-CHI-CH2-
CH3

Vi-CL

(SEQ 1D NO: 147)
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Bispecific Format Heavy chain {(from | Light chain (from N-
antibodies N-terminus to C- terounus to C-

terrinus) ternunus)
Fab) recognizing RANKL (SEQ ID NO: 173) | 2 light chain:

~nd .
2" heavy chain:

Denosumab V-

Denoswmab Vi-CL

SEQ ID NO: 163)

CH1-CH2-CH3

(SEQ ID NO: 174)

BAPO(T76 A full length antibody 1" heavy chain: 1% light chain: hAb-2
having a} first pair of V-V ) ¥ -CL
(a first Fab) recognizing bAb Vy-CHI-CH2- | _
Sclerostin and b) second CH3 (SEQ ID NO: 147)
pair of Vg~V (a second v s )
Fab) recognizing RANKL (SEQ IDNO: 175) | 2™ light chain:
2" heavy chain: Denosumab Vi-CL
Denosumab V- SEQ ID NO: 163)
CHI-CH2Z-CH3
(SEQ ID NG: 176)
{6496} Bispecific molecules were transiently expressed in adherence-adapted 293 6E cells in

96-well plates. Adherent 293 6E cells were seeded in Poly-D-Lysine coated 96-well tissue
culture plates at SE4 cells per weil in Serum-free KOP293 medium (Zhunhai Kairni Biotech
#K03252) at 25 pg/ml, and 5% FBS 24 hours prior to the transfection and incubated overnight at
37 °C in 5% CO,. On the day of transfection, 100 ng (40 ng/pl) of each corresponding HC and
LC DNA of the binding molecules were mixed together. Serum-free media KOP293 25 pl/well
was added to the DNA mixtures. After incubation at RT for 15-30 min, the transfection mixtures
were added to the culture plates which were seeded the day before and mixed with gentle rocking
motions. The culture plates were put back into the 37 °C, 5% CO; incubator overnight. The next
day, media and transfection mixtures were aspirated and replaced with 130 pl of serum free
media containing 0.5% Tryptone. The plates were incubated for another 6 days. Conditioned
media (CM) was harvested on day 7 after transfection. The plates were spun at 1000 rpm for §
min to pellet any cell debris. Supernatants were carefully transferred into sterile polypropylene

blocks.
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{0491} Antibodies were purified by protein A affinity chromatography, and buffer exchanged
in PBS (pH 7.2). The concentrations of purified antibodies were determined by reading the

absorbance at 280 nm using the theoretically determined extinction coefficient for that protein.
Example 10. The binding kinetics and affinities of anti-Sclerostin % anti-DKK1 and anti-

Sclerostin X anti-RANKL bispecific antibodies

[6492] Binding kinetics and affinities of anti-Sclerostin x anti-DKK1 and anti-Sclerostin x
anti-RANKL  bispecific antibodies were measured with Gator (Probe Life) bio-layer
mterferometry (BLI). Antibodies were tmmobilized on an anti-hFc biosensor, using a Spg/ml
solution. Serial dilutions of sclerostin (from Tpg/ml), DKKI (from 2ug/ml}, or RANKL (from
dug/ml) by two folds in kinetics buffer (PBS, pH 7.4, 0.05% Tween-20, 0.2% BSA) were used
as the analytes. Affinity (Kp) and kinetic parameters (K., and Kp) were calculated from a global
fit (1:1) of the data using the Gator software. The results are sttnmarized in Table 12.

Table 12. Summary of binding kinetics of the bispecific antibodies to human Sclerostin,
DEKKI and RANKL

Antibody Antigen Koer (3/5) Ko (1/Ms) Kp (M)E’
R i 205 100 tivated 10411
BAPOO3T hSclerostin LQD . ii.b? 105 ESE....dtffj 10
hDKK1 3.01%10 2.97x10 1.01x10
hSclerostin 9.74x10” 18810 5.2x107"
BAPOO39 . :
DK 4324107 3.09x10° 1.4x107°
hSclerostin LOD 2.62%10° Estimated 107"
BAPOOGT : T
KDKK 1 LOD 3.30%10° Estimated 107
hSclerostin LOD 2.59710° Estimated 107
BAPGUS3 WDKK LOD 1.29%10° Estimated 107"
hSclerostin LOD 7.57%10 Estimated 107
BAP0O6S HRANKL LOD 8.67x10" Estimated 107"
hSclerostin LOD 5.78%10° Estimated 107
BAPOOTS . . -
! hRANKL LOD 145%10° Tstimated 1071

a Limit of detection, which indicates the offrate is very slow and beyond the quantification limit
of Gator

& The affinity K, valnes are caleulated by K »/K,., in the case that K,»is LOD, the K5 values are
estimated around 10pM, which is the detection limit of Gator
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Example 11. Simultaneous binding of human Sclerostin and BKKI] to bsAbs using BLI

The simultaneons binding of human Sclerostin and DKK1 to bsAbs was confirmed nsing BLL
The bsAb constructs (Spg/ml) were captured to the anti-hFe HFC probe, then sequentially adding
hSclerostin (2pg/ml) and hDKKI1 (Zpg/ml) in kinetics buffer (PBS, pH 7.4, 0.05% Tween-20, 0.2%
BSA}. Two incremental binding responses were observed for four bsAbs but not for blank buffer
or anti-Sclerostin mADb as shown in FIG. 6, indicating that the bispecific antibodies can bind
Sclerostin and DKK1 at the same time and the binding of one target protein does not block that

of the other target.

Example 12. Sclerostin/BKK1-neutralisation activity of bispecific antibodies on
HERKZ93/TCF/LEF/Watl cells

{8493] The WNT signaling assays were performed as described in Example 7, where 1ug/mli
human Sclerostin and DKK1 were added separately. All bsAbs were able to fully neutralize
Whnt-antagonizing effect from both sclerostin and DKK 1 in a dose dependent manner. The ECs

activities as shown in Table 13,

Table 13. Sclerostin and DKXKI1 neutralization activity in HEK293/TCF/LEF/ Watl

reporter gene assay for anti-Sclerostin x anti-DKKI bispecific antibodies

ECs (nlV)
Antibody
Sclerostin DEKK1I
BAPOG37 23.63 2413
BAPO039 26.66 20.87
BAPQO61 63.83 41.39
BAPO063 65.44 44.72

Example 13, Pharmacokinetics study of bispecific antibodies

[8494] Naive male cynomolgus monkeys were purchased from Guangzhoun Huazhen
Laboratory Animal Co., Ltd. The animals weighed between 2.7 kg and 3.5 kg and were 3-5

years old at the initiation of dosing. The animals were randomly assigned to 4 dose groups (n=3
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per group). On the day of dosing, 30mg/kg of antibodies were administered subcntaneously.
Blood samples were collected on days 1 (pre-dose, 12 and 24 hr after dosing), 2, 3, 5, 7, 10, 14,
18, 21, 28 after dosing. The PK sampling scheme used in this study was based on known PK

properties of other human 1gG therapeutic mAbs in cynomolgus monkeys.

18495] The assay for the determination of bsAbs in cynomolgus monkey serum employed a
qualified fit-for-purpose sandwich ELISA method. CORNING High binding 96 well polystyrene
Microplates were coated with a specific human IgG-heavy and light chain monkey-adsorbed
Antibody. Standard, quality control and unknown samples were loaded into the wells, and any
human antibody present was bound by the immobilized antibody. After washing away any
unbound substances, a human IgG-heavy and light chain monkey-adsorbed Antibody Conjugate
HRP and TMB Substrate Solution for ELISA were added to the wells. Only the samples that
contain human bsAbs bound to both the capture and detection antibody produced absorption
stgnal at 450 nm. The signal produced was proportional to the amount of buman bsAb present,

The lowest quantifiable concentration {LLOQ) of antibodies in a sample was 0.1 ug/ml.

The serum concentrations of the bispecific antibodies in cynomolgus monkeys are shown in FIG.
7. Data are presented as mean = S.E. n = 3. The half-lives were calculated to range from 17 to
286 hours,

Fxample 14, Pharmacodynamics study of bispecific antibodies

{#496] The bone formation biomarker procollagen type I N-terminal propeptide (PINFP) as
well as bone resorption biomarker C-terramal end of the telopeptide of type I collagen (CTX-1)
are two widely accepted specific bone homeostatic indicators. To test the pharmacodynamic
effects of the bispecific antibodies, normal male cyoomolgus monkeys were subjected
subcutaneous injection of different bispecific antibodies described above at 30mg/kg. The blood
samples were obtained on day 3 after the injection. Serumn samples were then separated by
centrifugation. Serumn PINP and CTX-1 levels were measured using PINP Test Kit (PC-007,
Guangzhou Phicon Biotech Co. Guangzhou, China} and Serum CrossLaps ELISA kit (AC-
021F1R, Immunodiagnostic Systems, UK) respectively following the manufacturer’s instruction.
The results showed that the administration of bispecific antibody caused a dramatic increase in
serumi PINP levels only 3 days after the injection. When compared to the pre-dose baseline,

serum PINP levels at day 3 were increased between 104.50 + 8.5 % and 212.75 + 20.6% for
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different bispecific antibodies (Table 14}, Moreover, the serum CTX-1 levels decreased between
46.73 £ 2.5% and 90.11 + 6.8% for different bispecific antibodies (Table 14) compared to the
baseline in response to bispecific antibody injection on day 3. This result indicated that the
bispecific antibodies could robustly increase bone formation and decrease bone resorption
simultaneously, suggesting their profound therapeuntic efficacy to treat diseases or conditions
associated with low bone mass or poor bone quality such as osteopenia or osteoporosis i both
men and women, osteogenesis imperfecta, roultiple myeloma bouve diseases. Data was shown in

Table {4,

Table 14, The serum concentrations of PINP and CTX-1 in cynomolgus monkeys 3 days

after injection

% Change from pre-dose {mean = 8.E.n=3)
Antibedy

Serum PINP Serum CTX-1
BAPOO37 21275+ 206 9011 £ 6.8
BAPG03% 127.92 + 18.8 “75.03 101
BAPGU61 180.39£23.8 -46.73 £ 2.5
BAP0063 H712+160 -68.81 £12.5
BAPG069 104.50 + 8.5 “7507+£29

{0497} Furthermore, when using the bispecific antibody to treat sham operated {Sham) or long-
term ovariectomized (OVX) female cynomolgus monkeys, a very well validated postmenopausal
osteoporosis animal model, single injection of 10mg/kg of the bispecific antibody induced a
significant increase in serum PINP and a reduction in serum CTX-1 levels. Compared with pre-
dose baseline value, serum PINP level increases 241.36 + 60.9% in OVX monkeys while it
increases 182.67460.1% in Sham monkeys at 14days post-dosing respectively. Simultaneously,
serum CTX-1 decreased -52.12 + 5.9% in OVX monkeys while it decreases -17.43 £ 8.5% in
Sham monkeys at 14days post-dosing respectively. These data provided further proof of
therapeutic efficacy of increasing bone formation and decreasing bone resorption in age-related
or postimenopausal osteoporosis.
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Example 15, Bispecific antibodies are able to prevent bone fracturces in osteogenesis
imperfecta (B1)

{8498] The muitiscale hierarchical structure of bone is naturally optimized to resist fractures.
Enhanced bone formation and reduced bone absorption are two important process to keep the
bone strength strong and healthy. In osteogenesis imperfecta (O} or brittle bone disease, genetic
mutations affect the gquality and/or the quantity of collagen and dramatically increased bone
fracture risk. Clinically, low bone mass and strength, extreme bone fragility and skeletal
deformities, as well as frequent fractures becomes the hallmark of the disease. The treatment to
reduce the fracture rates in Ol is the niltimate goal for clinical improvement. Therefore, we
imvestigated the bispecific antibodies in osteogenesis imperfecta (O1) mouse model {oim/oim)
where a spontaneous mutation in the pre-a2 chain of type [ collagen causes poor bone guality
and lower bone mass resulted in frequent brittle bone fractures. At age of 4 weeks-old, the
homozygous oim/oim mouse started to have fractures in their long bones. After 6 weeks of
subcutaneous administration of either individual or bispecific antibodies (25mg/kg, once per
week for each antibody), the number of newly occurred fractures were reduced dramatically less
than that in vehicle treated animals at 10 weeks-old. In vehicle treated control group, from age of
4 weeks to 10 weeks (6 weeks observation period), the nomber of fractures was increased by
227 £ 0.7 per mouse, counting on X-ray images. Treatment of either sclerostin antibody or
DKKI antibody alone cansed a reduction in numnber of fractures per mouse (0.75 £ 0.2, 1.44 +
0.4, respectively) as compared with vehicle treatruent controls. More dramatically, omm/oim mice
treated with the bispecific antibody completely prevent the newly occurred fractures {0.00+ 1.5
new fracture per mouse from age 4 weeks to 10 weeks), much more superior than either of the
mono-therapentic alove. These results suggest that the bispecific antibodies achieved a
synergistic bone anabolic effect by preventing further fractures when neutralizing Sclerostin and
DKK1 at the same time. Given that both sclerostin and DKK1 binds to Wnt receptor LRPS/6 and
act as antagonists to block the anabolic property of the signaling pathway, it is noticeable if
bilocking either one of the binding site with specific antibody would cause a up regulation of
other antagonists by compensatory mechanism, as demonstrated by the observed up regulation of
DKK1 after the treatment with anti-sclerostin antibody in osteoporosis patients (Holdsworth G,
2018, Bone 107, 93-103) Therefore, the above results from current study strongly suggested the

synergistic effects on bone by preventing further fractures. This promising result clearly
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suggested the bispecific antibody is capable to reduce the unmet need of Of patients and to
reduce the burden of repeated fractures.

Example 16. Bispecific antibodies suppress in viteo growth of RPMIS226 multiple myeloma
cell

{8499] The bispecific antibodies are also evaluated in RPMIB226 human multiple myeloma
{MM) cells. As indicated in numerous scientific reports demonstrated that DKK1 expression
levels are increased in MM patients and are associated with the severity of the disease (Fulciniti
M. et al. Blood, 2009; 114(2): 371-379., Feng Y et al. Cancer Biomarkers. 2018; 1. 1-7).
Furthermore, studies have shown that about 80-90% of MM patients develop MM related bone
disorder (MMBD). The major clinical expression of MMBD is osteolytic lesions and fractures
due to increased activities of bone resorption and suppression of bone formation. Therefore, the
nature of the bispecific antibodies will benefit MMBD patients by providing bone resorptive
mhibition as well as by mhibiting DKK1 expression that leads to increase bone formation. Our
preliminary studies demonstrated that in vitro cell culture of MM cells (RPMI 8226) subjected to
the molecule showed a decrease in cell surface marker CD138 levels, suggesting the cells might
be undergone apoptosis process. Furthermore, CCKS analysis of tumor growth showed a dose
dependent reduction in tumor cell numbers. When administration of the bispecific antibody at
100ug/mi to the RPMI&226 MM cells for 48 hours, the viable cell numbers dropped about 28%.
This evidence indicated that the bispecific antibody could cause the RPMIZ226 MM cells
apoptosis and arrested the turmor cell growth. The results suggested the therapeutic application to
treat MMBD and tumor metastatic related bone disorders by not only preventing bone disorders

{as data shown in Example 14 and 15) but also directly inhibiting tumor growth.
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SEQUENCE TABLE

SEQ ID | Description Nucleotide or Amino Acid Sequence
NO.
Exemplary anti-Sclerostin mAb sequences
1. HC-CDRI1 DYEIH
2. HC-CDR1 DFEMH
3. HC-CDR1 DYEMH
4. HC-CBRI SYWMH
S. HC-CDR2 AIDPETGGTAYNQEFKG
6. HC-CDR2 AIDPETGGTAYNQKFKA
7. HC-CDR2 AIDPETGGTAYNQKFTA
8. HC-CDR2 MIHPNSGSSNYNEKFKS
9. HC-CDR3 YDYVTY
10. HC-CDR3 YDYVSY
11. HC-CDR3 DYDDEGFAY
12. HC-CDR1 DX EXH
CONSensus Xj=YorF,Xy=Morl
sequence
13. HC-CDR2 ATDPETGGX AXNQKFX X,
CONSEnsus Xi=Tor8,Xo=YorN Xzg=KorT, Xy=A, G, orS.
sequence
14. HC-CDR3 YDYVXY
CONSEnsus Xi=TorS
sequence
15. LC-CDR1 KSSQSLLYSDGRTYLN
16. LC-CDRI KSSOSLLYSDGKTYLN
7. LC-CDR1 KASQSVSNDVA
18, LC-CDRZ LVSKLDS
19. LC-CDR2 YASNRCT
20. LC-CDR3 WOQGTHLPHT
21, LC-CDR3 QODYSSPWT
22 93BIB7 VH QAQLQOQSGAELVRPGASVTLSCKASGYTFTDYEIHWMK
QTPVHGLEWIGAIDPETGGTAYNQKFKGKAILTADRSSST
AYLELRSLTSEDSAVYYCYSYDYVTYWGQGTLVTIVSA
23. 93B1B7 VL DVVMTQTPLTWSITIGQPASISCKSSQSLLYSDGRTYLNW
LLOQRPGOSPKRLIYLVYSKLDSGVPDRFSGSGSGTDFTLKIS
RVEAEDLGFYYCWOGTHLPHTFGAGTKLELK
24, 94B12D3 Vy QVOLOOQSGAELVRPGASVTLSCKASGYTFTDYEIHWVEK
QTPVHGLEWIGAIDPETGGTAYNQKFKAKAILTADRSSST
AYMELRSLTSEDSAVYYSFESYDYVSYWGOGTLVTIVSA
235, 94BI12D3 VL | DVVMTQTPLTLSVTIGQPASISCKSSQSLLYSDGRTYLNW
LLORPGQSPKRLIYLVSKLDSGVPDRFAGRGSGTDFSLKIS
RVEAEDLGVYYCWOQGTHLPHTFGAGTKLELK
26. 71G6G8 VH QAQLQOSGAELVRPGASVTLSCKASGYTFTDYEIHWVK
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SEQ 1D
NO,

Description

Nucleotide or Amino Acid Sequence

QTPVHGLEWIGAIDPETGGTAYNQKFKGKAILTADRSSST
AYLELRSLTSEDSAVYYCESYDYVIYWGOGTLVIVTA

27.

71G6G8 VL

DVVMTQTPLTWSITIGOPASISCKSSQSLLYSDGRTYLNW
LLORPGQSPKRLIYLVSKLDSGVPDRFTGSGSGTDFTLKIS
RVEAEDLGFYYCWOQGTHLPHTFGAGTKLELK

28.

S6ESCI0 VH

GQGVQLQOQSGAELVRPGASVTLSCKASGYTFTDFEMHWVK
QTPVHGLEWIGAIDPETGGTAYNQKFTAKAILTADRSSST
AYMELRSLTSEDSAVYYCESYDYVSYWGOGTLVTIVSA

S6ESCIO VL

DVMMTQTPLTLSVTIGQPASISCKSSQSLLYSDGRTYLN
WLLOQRPGOSPKRLIYLVSKLDSGVPDRFTGSGSGTDFTLK
ISRVEAEDLGVYYCWQGTHLPHTFGAGTKLELK

30.

91F6D10 VH

QVOQLOQSGAELVRPGASYVTLSCKASGYTFTDYEMHWYVYK
QTPVHGLEWIGAIDPETGGTAYNQKFKAKAILTADRSSST
AYMELRSLISEDSAVYYCESYDYVSYWGOGTLVIVSA

31

91F6DI0 VL

DVVMTQTIPLTLSVTIGQPASISCKSSQSLLYSDGRTYLNW
LLORPGOQSPKRLIYLYVSKLDSGVPDRFTGSGSGTDFTLKIS
RVEAEDLGVYYCWOGTHLPHTFGVGTKLELK

32.

S1ERD4 VH

QVOQLOQSGAELVRPGASVTLSCKASGY TFTDFEIHWME
QTPVPGLEWIGAIDPETGGTAYNQKFKGKALLTADKSSS
TAYMDLRSLTSEDSAVYFCFSYDYVSYWGOGTLVTVSA

[OX)
L3

S1ESD4 VL

DVVMTQTPLTLSVTFGQPASISCKSSQSLLYSDGKTYLN
WLLOQRPGOSPEKRLIYLVSKLDSGVPDRFTGSGSGTAFTLK
ISRVEAEDLGVYYCWQGTHLPHTFGAGTKLELR

97C1ID7 VH

QVQLOQSGAELVRPGASVTLSCKASGYTFTDYEMHWVK
QTPVHGLEWIGAIDPETGGSANNOKFK AKATL TADRSSST
AYMELRSLTSEDSAVYYCFSYDYVSYWGQGTLVTVSA

97CHIDT7 VL

DVVMTQTPLTLSVTIGQPASISCKSSQSLLYSDGRTYLNW
LEQRPGOSPKRLIYLVSKLDSGVPDRFTGSGSGTDFTLKI
GRVEAEDLGVYYCWOQGTHLPHTFGAGTKLELK

&§1B2B6 VH

QVOLOQSGAELVRPGASVTLSCKASGYTFTDYEMHWVK
QTPVHGLEWIGAIDPETGGTAYNOKFKAKAILTADRSSST
AYMELRSLTSEDSAVYYCFSYDYVSYWGOGTLVTIVSA

81B2B6 VL

DVVMTQTPLTLSVTLGOPASISCKSSQSLLYSDGRTYLN
WLLORPGOSPKRLIYLVSKLDSGVPDRFTGSGSGTDFTLK
ISRVEAEDLGLYYCWOQGTHLPHTFGAGTKLELK

L
]

B4F2D5 VH

QVQLOOQSGAELVRPGASVTLSCKASGYTFTDFEIHWLK(Q
TPVPGLEWIGAIDPETGGTAYNQKFKGKALLTADKSSST
AYMELRSLTSEDSAVYYCFSYDYVSYWGQGTLVTVSA

39.

84F2DS VL

DVVMTQTPLTLSVTIGOPASISCKSSQSLLYSDGETYLNW
LLORPGOSPKRLIYLVSKLDSGVPDRFTGSGSGTAFTLKIS
RVEAEDLGVYYCWOGTHLPHTFGAGTKLELR

40.

65812C9 VH

QVOLOQPGAELVKPGASVKLSCKASGYTFISYWMHWY
KQRPGQGLEWIGMIHPNSGSSNYNEKFKSKATLTVDKSS
STAYMQLSSLTSEDSAVYYCANDYDDEGFAYWGQOGTLY
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SEQ ID | Description Nucleotide or Amino Acid Sequence
NO.
TVSA
41, 65BI2C9 VL | SIVMTQTPKFLLVSAGDRVTITCKASQSVSNDVAWYQOQK
PGQSPKLLIYYASNRCTGVPDRFTGSGYGTDFTFTISTVQ
AEDLAVYFCQODYSSPWTFGGGTKLEIK
Exemplary anti-DKKI sequences
42. 11H10- GFTFSDY AMA
VH44V132
HC-CDR1
43. 11H10- THYDGSSTYYRDSVKG
VH44V132
HC-CDR2
44, H1TH10- GLGIATDYFDY
VH44V132
HC-CDR3
45. FIH10- LASEDIYSDLA
VH44VL32
LC-CDR1
46. HIH10- NANSLON
VH44VL32
LC-CDR2
47. 11H10- QOYNNYPPT
YH44V132
LC-CDR3
48, RH2-18 HC- GYTFTDYYIH
CDRI
49. RHZ-18 HC- WIHSNSGATTYAQKFQA
CDRZ
50. RH2-18 HC- EDY
CDR3
51 RH2-18 LC- TGSSNIGAGYDVH
CDRI
52. RH2-18 LC- GYSNRPS
CDR2
53. RH2-18 LC- QSYDNSLSSYV
CDR3
54. 71G6G8 HC- | GFTFSSYAIS
CDR1
SS. T1G6GE HC- | SVRGTGLGFQTYYPDSVEG
CDR2
56. 71G6GE& HC- | SLENYAFDY
CDR3
57. 71G6GE LC- | RASESVDDFGISFIN
CDRI1
58. 71G6GS LC- | AGSKOQGS
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CDR2

59. 71G6GE LC- QQLKEVPPT
CER3

60, HH10- EVQLVESGGGVVQPGRSLRLSCAASGFTFSDYAMAWVR
VH44V132 QAPGKGLEWVATIIYDGSSTYYRDSVKGRFTISRDNSKN
VH(11H10 TLYLOMNSLRAEDTAVYYCATGLGIATDYFDYWGQGTL
VH) VTVSS

61. HH10- DIRMTQSPFSLSASYVGDRVTITCLASEDIYSDLAWYQQKP
VH44VI132 AKAPKLFTYNANSLONGVPSRFSGSGSGTDYTLTISSLOPE
VL (11HIO DFATYYCQOQYNNYPPTFGGGTKVEIK
VL)

62. RH2-18 VH EVQLVQSGAEVKEKPGASVKVSCKASGYTFIDYYIHWVR
QAPGQGLEWMGWIHSNSGATTYAQKFQARVTMSRDTSS
STAYMELSRLESDDTAMYFCSREDYWGQGTLVTVSS

63, RH2-18 VL QSVLTQPPSVSGAPGQRYTISCTGSSNIGAGYDVHWYQQ
LPGTAPKLLIYGYSNRPSGVPDRFSGSKSGASASLAITGLR
PDDEADYYCOSYDNSLSSYVFGGGTQLTVL

64. 71G6GE VH EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYAISWVRE
APGKGLEWVASVSGTGLGFQTYYPDSVKGRETISRDNAK
NSLYLOMNSLRAEDTAVYYCATSLENYAFDYWGQGTT
VTVSS

65. 71G6G8 VL EIVLTQSPATLSLSPGERATLSCRASESVDDFGISFINWY(Q
QKPGQAPRLLIYAGSKQGSGIPARFSGSGSGTDFTLTISSL
EPEDFAVYYCQQLKEVPPTFGGGTKVEIK
Exemplary anti-RANKL sequences

66, Denosumab GFTFSSYAMS

HC-CDR1
67. Denosumab GITGSGGSTYYADSVKG
HC-CDRZ
68. Denosumab DPGTTVIMSWEDP
HC-CDR3
69. Denosumab RASQSVRGRYLA
LC-CDRI
70. Denosumab GASSRAT
LC-CDR2
71. Denosumab QOQYGSSPRT
LC-CDR3
72. Denosumab EVQLLESGGGLYQPGGSLRLSCAASGFTFSSYAMSWYVR(Q
VH APGKGLEWVSGITGSGGSTYYADSVKGRFTISRDNSKNT
LYLOMNSLRAEDTAVYYCAKDPGTTVIMSWEFDPWGQG
TLVTVSS
73. Denosumab EIVLTQSPGTLSLSPGERATLSCRASQSVRGRYLAWY(QQ
VL KPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLE
PEDFAVFYCOQOQYGSSPRTFGOGTE VEIK
Exemplary linker sequences
74. | Linker | GGGGS
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75. Linker GGGGSGGGES
76. Linker GGGGSGGGGSGGGES
77. Linker GGGGRGGEGRGGGESGGEES
78. Linker {G)y, n>=1
79. Linker {GS),, 8>=n>=|
80. Linker (GBGGS )y, 8>=n>=1
81. Linker {GGGGS),, §>=n>=
82. Linker {GGGR),, E>=p>=]
83, Linker {GGGGS),
24. Linker {GSTSGSGKPGSGEGS),
3>=pn>=|
Exemplary humanized anti-sclevostin antibody sequences
85, hAb-2 LC- RSSQSLLYSDGRTYLEN
CDR1
86. hAbL-3 LC- RSSQSLLYSDSRTYLN
CDRI
87. hAb-1/hAb- EVOLYQSGAEVKKPGASYVEKVSCKASGYTFTDYEIHWVR
2/hAb-3 VH QAPGKGLEWMGAIDPETGGTAYNQKFKGRVTMTTDTST
(hAb VH) STAYMELRSLRSDDTAVYYCYSYDYVTYWGQGTTVTVS
S
88. hAb-1 VL DVVMTQSPLSLSVSPGERASLSCKSSQSLLYSDGRTYLN
WYLQKPGQOSPOQRLIYLVSKLDSGVPDRFSGSGSGTDFTL
KISRVQOSEDVGVYYCWOGTHLPHIFGGGTKVEIK
89. hAb-2 VL DIOMTQSPSSLSASVGDRVTITCRSSOSLLYSDGRTYLNW
YQOKPGKSPKRLIVLYSKLDSGVPDRFSGSGSGTDFTLTI
SSLOPEDFATYYCWOGTHLEPHTFGGGTKVELIK
90. hAb-3 VL DIQMTQSPSSLSASVGDRVTITCRSSQSLLYSDSRTYLNW
LOQKPGKSPKRLIYLVSKLDSGVPDRFSGSGSGTDFTLTIS
SLOQPEDFATYYCWQGTHLPHTFGGGTKVEIK
Exemplary bispecific anti-sclerostin antibody sequences
91. BAPOO17 EVOQLVESGGGLVQPANSLKLSCAASGFTFSDYAMAWYR

heavy chain

OSPEKGLEWVATHYDGSSTYYRDSVKGRFTISRDNAKST
LYLOMDSLRSEDTATYYCATGLGIATDYFDYWGOQGVLY
TVSSAETTAPSVYPLAPGTALKSNSMYTLGCLYKGYFPE
PVIVIWNSGALSSGVHTFPAVLQSGLYTLTSSVTIVPSST
WEPSQTVTCNVAHPASSTRVDKKIVPRNCGGDCKPCICTG
SEVSSVFIFPPKPKDVLTITLTPKVTCVVVDISQDDPEVHF
SWEFVDDVEVHTAQTRPPEEQFNSTFRSVSELPILHODWL
NGRTFRCKVTSAAFPSPIEKTISKPEGRTOVPHVYTMSPT
KEEMTONEVSITCMVEGFYPPDIYVEWQOMNGQPOQENYK
NTPPTMDTDGSYFLYSKINVKEEEWOQOQGNTFTCSVLHE
GLHNHHTEKSLSHSPGKGGGGSGGGGSGGGGSQAQLQO
SCGAELVRPGASVTLSCEASGYTFTDYEIHWMKQTPVHGL
EWIGAIDPETGGTAYNQOKFKGKAILTADRSSSTAYLELRS
LTSEDSAVYYCYSYDYVTYWGQGTLVTVSAGGGGSGG
GGSGOGESGOGESDVVMTOQTPLTWSITIGQPASISCKSSQ
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SLLYSDGRTYLNWLLGQRPGQSPKRLIYLVSKLDSGVPDR
FSGRGSGTDFTLEKISRVEAEDLGFYYCWOQGTHLPHTFGA
GTKLELK

92.

BAPOO18
heavy chain

EVOLVESGGGLVOQPANSLKLSCAASGFIFSDYAMAWVR
OSPKKGLEWVATHYDGSSTYYRDSVKGRFTISRDNAKST
LYLOMDSLRSEDTATYYCATGLGIATDYFDYWGQGVLY
TVSSAETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPE
PVIVIWNSGALSSGVHTFPAVEQSGLYTLTSSVTVPSST
WESQTVICNVAHPASSTKVDKKIVPRNCGGDCKPCICTG
SEVSSYFIFPPKPKDVLTITLTPKVTCVVVDISQDDPEVHF
SWEFVDDVEVHTAQTRPPEEQFNSTFRSVSELPILHQDWL
NGRTFRCKVTSAAFPSPIEKTISKPEGRTOVPHVYTMSPT
KEEMTQONEVSITCMVKGFYPPDIYVEWQMNGQPOENYK
NTPPTMDTDGSYFLYSKINVKKEKWOQOQGNTFTCSVLHE
GLHNHHTEKSLSHSPGKGGGGSGGGGSGGGGSDVYVMTQ
TPLTWSITIGQPASISCEKSSQSLLYSDGRTYENWLLORPGQ
SPERLIYLVSKLDSGVPDRESGSGSGTDFTLEISRVEAEDL
GEFYYCWQGTHLPHTFGAGTKLELKGGGGSGGGGSGGE
GSGOGGSQAQLQOSGAELVRPGASVTLSCKASGYTFTD
YEHWMEQTPVHGLEWIGAIDPETGGTAYNQKFKGKAIL
TADRSSSTAYLELRSLTSEDSAVYYCYSYDYVTIYWGQGT
LVTVSA

93.

BAPGO17/BAP
0018 light
chain

DIRMTQSPASLSASLGETVNIECLASEDIYSDLAWYQQKP
GKSPQLLIYNANSLONGVPSRESGSGSGTQYSLKINSLGS
EDVATYFCQQYNNYPPTFGGGTKLELKRADAAPTVSIFP
PSTEQLATGGASVVCLMNNFYPRDISVEKWKIDGTERRDG
VLDSVTDODSKDSTYSMSSTLSLTKADYESHNLYTCEVY
HKTSSSPVVESENRNEC

94.

BAPOO1S
heavy chain

QAQLQQSGAELVRPGASVTLSCKASGYTFTDYEIHWMK
QTPVHGLEWIGAIDPETGGTAYNQKFKGKAILTADRSSST
AYLELRSLTSEDSAVYYCYSYDYVTYWGQGTLVTVSAA
KTTPPSVYPLAPGSAAQTNSMYTLGCLVKGYFPEPVTVT
WNSGSLSSGVHTFPAVLQSDLYTLSSSVTVPSSPRPSETV
TCNVAHPASSTKVDKKIVPRDCGCKPCICTVPEVSSVEIFP
PKPKDVLTITLTPKVTCVVVDISKDDPEVOFSWEFVDDVE
VHTAQTQPREEQFNSTFRSYSELPIMHQDWLNGKEFKCR
VNSAAFPAPIEK TISK TKGRPKAPQVY TIPPPKEQMAKDK
VSLTCMITDFFPEDITVEWQWNGQPAENYKNTQPIMNTN
GSYFVYSKLNVOKSNWEAGNTFTCSVLHEGLHNHHTEK
SLSHSPGKGGGGSGGGGSGGGGSEVOLVESGGGLVOQPA
NSLKLSCAASGFTFSDYAMAWVRQSPKKGLEWVATIIYD
GSSTY YRDSVKGRFTISRDNAKSTLYLQMDSLRSEDTAT
YYCATGLGIATDYFDYWGQGYLVIVSSGGGGSGGGGSG
GGGSGGGGSDIRMTQSPASLSASLGETYNIECLASEDIYS
DLAWYQQKPGKSPQLLIYNANSLONGYPSRFSGSGSGTQ
YSLKINSLOSEDVATYFCQQYNNYPPTFGGGTKLELK
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9s.

BAPOG20
heavy chain

OAQLOQOSGAELVRPGASVILSCKASGYTFIDYEIHWMK
QTPVHGLEWIGAIDPETGGTAYNQKFKGKAILTADRSSST
AYLELRSLTSEDSAVYYCYSYDYVIYWGQGTLVTVSAA
KTTPPSVYPLAPGSAAQTNSMVTLGCLVEGYFPEPVTVT
WNSGSLSSGVHTFPAVLQSDLYTLSSSVTVPSSPRPSETV
TCNVAHPASSTKVDEKIVPRDCGCKPCICTVPEVSSVFIFP
PKPKDVLTITLTPKVTCVVVDISKDDPEVQFSWFVDDVE
VHTAQTQPREEQFNSTFRSVSELPIMHQDWLNGKEFKCR
VNSAAFPAPIEK TISK TKGRPKAPQVYTIPPPKEQMAKDK
VSLTCMITDFFPEDITVEWQWNGQPAENYKNTQPIMNTN
GSYFVYSKLNVQKSNWEAGNTFTCSVLHEGLHNHHTEK
SLSHSPGKGGGGSGGGGSGGGGSDIRMTQSPASLSASLG
ETVNIECLASEDIYSDLAWYQQKPGKSPOLLIYNANSLON
GVPSRFSGSGSGTQVYSLEKINSLQSEDVATYFCQQYNNYPP
TFGGGTKLELKGGGGSGGGGSGGGGSGGGGSEVQLVES
GGGLYQPANSLKLSCAASGFTFSDYAMAWVRQSPKKGL
EWVATIHYDGSSTY YRDSVKGRFTISRDNAKSTLYLQMD
SLRSEDTATY YCATGLGIATDYFDYWGQGVLVTVSS

96.

BAPOGI9/BAP
0020 light
chain

DVVMTQTPLTWSITIGQPASISCKSSQSLLYSDGRTYLNW
LELQRPGQSPEKRLIVLVSKLDSGVPDRFSGSGSGTDITLKIS
RVEAEDLGFYYCWOQGTHLPHTFGAGTKLELKRADAAPT
VSIFPPSSEQLTSGGASVVCFLNNFYPEDINVKWEKIDGSE
RONGVLNSWTDODSKDSTYSMSSTLTLTKDEYERHNSY
TCEATHKTISTSPIVKSFNRNEC

BAPQO21
heavy chain

QAQLOQOSGAELVRPGASVTLSCKASGYTFTEDYEIHWMK
QTPVHGLEWIGAIDPETGGTAYNQKFKGKAILTADRSSST
AYLELRSITSEDSAVYYCYSYDYVTIYWGQGTLVTIVSAG
GGGSGOGGSGGEGRGGGGSDVYMTQTPLTWSITIGOPAS
ISCKSSOSLLYSDGRTYLNWLLOQRPGOSPKRLIYLVSKLD
SGVPDRFSGSGSGTDFTLKISRVEAEDLGFYYCWOQGTHL
PHTFGAGTKLELKGGGGSGGGGSGGGGSEYQLVESGGE
LVOPANSLKLSCAASGFTFSDYAMAWYRQSPKKGLEWY
ATIHIYDGSSTYYRDSVEGRFTISRDNAKSTLYLOQMDSLRS
EDTATYYCATGLGIATDYFDYWGQGVLVTVSSAETTAPS
VYPLAPGTALEKSNSMVTLGCLVKGYFPEPVIVIWNSGA
LSSGVHTFPAVLGIGLYTLTSSVIVPSSTWESQTVICNVA
HPASSTKVDEKIVPRNCGGDCKPCICTGSEVSSVEIFPPKP
KDVLTITLTPRVTCVVVDISQDDPEVHESWEVDDVEVHT
AQTRPPEEQINSTFRSVSELPILHODWILNGRTFRCEKVTSA
AFPSPIEKTISKPEGRTQVPHVYTMSPTKEEMTONEVSITC
MVEGFYPPDIYVEWOMNGQPQENYENTPPTMBDTDGSYF
LYSKLINVKKERKWQOQOGNTFTCSVLHEGLHNHHTEKSELSH
SPGK

98.

BAPO(22
heavy chain

DVVMTQTPLTWSITIGQPASISCKSSQSLLYSDGRTYLNW
LEQRPGOSPKRLIYIVSKLDSGVPDRESGSGSGTDFTLKIS
RVEAEDLGFYYCWQGTHLPHTFGAGTKLELKGGGGSGE
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GGSGOGGSGOGGSOAQLOOSGATL VRPGASVILACKAS
GYTFTDYEIHWMKQTPVHGLEWIGAIDPETGGTAYNQKF
KGKAILTADRSSSTAYLELRSLTSEDSAVYYCYSYDYVT
YWGQGTLVTVSAGGGGSGGGGSGGGGSEVQLVESGGG
LVOPANSLELSCAASGFTFSDY AMAWVRQSPKKGLEWV
ATIIYDGSSTYYRDSVEGRFTISRDNAKSTLYLOMDSLRS
EDTATYYCATGLGIATDYFDYWGQGVLVTVSSAETTAPS
VYPLAPGTALKSNSMVTLGCLVKGYFPEPVTVTWNSGA
LSSGVHTFPAVLOSGLYTLTSSVTVPSSTWPSQTVTONVA
HPASSTKVDKKIVPRNCGGDCKPCICTGSEVSSVFIFPPKP
KDVLTITLTPKVTCVVVDISQDDPEVHFSWFVDDVEVHT
AQTRPPEEQFNSTFRSVSELPILHQODWLNGRTFRCKVTSA
AFPSPIEKTISKPEGRTQVPHVY TMSPTKEEMTONEVSITC
MVKGFYPPDIY VEWOQOMNGQPOENYKNTPPTMDTDGSYF
LYSKLNVKKEKWOQGNTFTCSVLHEGLHNHHTEKSLSH
SPGK

99.

BAPOO2Z1/BAP
0022 light
chain

DIRMTOSPASLSASLGETVNIECLASEDIYSDLAWYQOQKP
GKSPQLLIYNANSLONGVPSRESGSGSGTQYSLEINSLQS
EDVATYFCQQYNNYPPTFGGGTKLELKRADAAPTVSIFP
PSTEQLATGGASVVCLMNNFYPRDISVKWKIDGTERRDG
VLDSVTDODSKDSTYSMSSTLSLTKADYESHNLYTCEVY
HKTSSSPVVESFNRNEC

100.

BAP0023
heavy chain

EVOLVESGGGLVQPANSLKLSCAASGFIFSDYAMAWVR
QSPKKGLEWVATHYDGSSTYYRDSVKGRFTISRDNAKST
LYLOMDSLRSEDTATYYCATGLGIATDYFDYWGQGVLY
TVSSGGGGSGOGGIGHGGSGGGGSDIRMTOSPASLSASL
GETVNIECLASEDIYSDLAWYQOKPGKSPOLLIYNANSLG
NGVPSRFSGSGSGTQYSLKINSLOSEDVATYFCQQYNNY
PPTFGGGTKLELKGOGGSGOGGSGGGGSQAQLOQSGAE
LVRPGASVTLSCKASGYTFIDYEIHWMKOQTPVHGLEWIG
AIDPETGGTAYNQKFKGKAILTADRSSSTAYLELRSLTSE
DSAVYYCYSYDYVTYWGQGTLYTYSAAKTTPPSVYPLA
PGSAAQTNSMVYVTLGCLVKGYFPEPVTIVTWNSGSLSIGY
HTFPAVLQSDLYTLSSSVTVPISPRPSETVTONVAHPASST
KVDKKIVPRDCGCKPCICTVPEVSSVEIFPPEPKDVLETITL
TPRVTCVVVDISKDDPEVQESWEVDDVEVHTAQTQPREE
QFNSTFRSVSELPIMHQDWLNGKEFKCRVNSAAFPAPIEK
TISKTKGRPKAPQVYTIPPPKEQMAKDKVSLTCMITDFFP
EDITVEWQWNGQPAENYKNTOQPIMNTNGSYFVYSKLNV
OKSNWEAGNTFTCSVEHEGLHNHHTEKSLSHSPGK

101.

BAP0024
heavy chain

DIRMTQSPASLSASLGETVNIECLASEDIYSDLAWYQQKP
GESPQLLIYNANSLONGVPSRESGSGSGTQYSLKINSLQS
EDVATYFCQQYNNYPPTFGGGTRKLELKGGGGSGGGGSG
GGGSGOGGSEVQLVESGGGLVQPANSLKLSCAASGETES
DYAMAWVROSPKKGLEWVATHYDGSSTYYRDSVKGRF
TISRDNAKSTLYLOMDSLRSEDTATYYCATGLGIATDYF
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DYWGOGVLVTVISGOGGSGGGGSGOGGSOAQLOOSGA
ELVRPGASVTLSCKASGYTFTDYEIHWMKQTPVHGLEWI
GAIDPETGGTAYNQKFKGKAILTADRSSSTAYLELRSLTS
EDSAVYYCYSYDYVTYWGQGTLVTVSAAKTTPPSVYPL
APGSAAQTNSMVTLGCLVKGYFPEPVTVTWNSGSLSSG
VHTFPAVLQSDLYTLSSSVTVPSSPRPSETVTCNVAHPAS
STKVDKKIVPRDCGCKPCICTVPEVSSVFIFPPKPKDVLTI
TLTPKVTCVVVDISKDDPEVOFSWFVDDVEVHTAQTOQPR
EEQFNSTFRSVSELPIMHODWLNGKEFKCRVNSAAFPAPI
EKTISK TKGRPKAPQVY TIPPPKEQMAKDKVSLTCMITDF
FPEDITVEWQWNGQPAENYKNTQPIMNTNGS YFVYSKL
NVOKSNWEAGNTFTCSVLHEGLHNHHTEKSLSHSPGK

102. BAPOG23/BAP | DVVMTQTPLTWSITIGQPASISCKSSQSLLYSDGRTYLNW
0024 light LEQRPGOSPKRLIYIVSKLDSGVPDRESGSGSGTDFTLKIS
chain RVEAEDLGFYYCWQGTHLPHTIFGAGTKLELKRADAAPT

VSIFPPSSEQLTSGGASVVCFLNNFYPEDINVKWKIDGSE
RONGVLNSWTDODSKDSTYSMSSTLTLTKDEYERHNSY
TCEATHKTSTSPIVKSEFNRNEC

103. BAPOG25/BAP | EVQLVESGGGLVQPANSLKLSCAASGFTFSDYAMAWVR
0026 heavy QSPKKGLEWVATHYDGSSTYYRDSVKGRFTISRDNAKST
chain LYLOMDSLRSEDTATYYCATGLGIATDYFDYWGQGVLY

TVSSAETTAPSVYPLAPGTALKSNSMVTLGCLVKGYFPE
PVIVIWNSGALSSGVHTFPAVEQSGLYTLTSSVTIVPSST
WEPSQTVICNVAHPASSTRKVEDKKIVPRNCGGDCKPCICTG
SEVSSVFIFPPKPKDVLTITLTPKVICVVVDISQDDPEVHF
SWEFVDDVEVHTAQTRPPEEQFNSTFRSVSELPILHQDWL
NGRTFRCKVTSAAFPSPIEKTISKPEGRTOVPHVYTMSPT
KEEMTQONEVSITCMVKGFYPPDIYVEWQMNGQPOENYK
NTPPTMDTDGSYFLYSKINVKKEKWOQOQGNTFTCSVLHE
GLHNHHTEKSLSHSPGK

104. BAPOO25 light | QAQLQQSGAELVRPGASVTLSCKASGYTFTDYEIHWMEK
chain QTPVHGLEWIGAIDPETGGTAYNQKFKGEKAILTADRSISST

AYLELRSLTSEDSAVYYCYSYDYVTYWGQGTLVTVSAG
GGGSGOGGGSGGOGSGGGGSDVVMTOTPLTWSITIGQPAS
ISCKSSQSLLYSDGRTYLNWLLQRPGOSPKRLIYLYSKLD
SGVPDRFSGSGSGTDFTLKISRVEAEDLGFYYCWQGTHL
PHTFGAGTKLELKGGGGSGGGGSGGGGSDIRMTOSPASL
SASLGETVNIECLASEDIYSDLAWYQOQKPGKSPQLLIYNA
NSLONGVPSRFSGSGSGTQYSLKINSLOSEDVATYFCQQY
NNYPPTFGGGTKLELKRADAAPTVSIFPPSTEQLATGGAS
VVCLMNNFYPRDISVEKWEKIDGTERRDGVLDSVTDOQDSK
DSTYSMSSTLSLTKADYESHNLYTCEVVHKTSSSPYVKSFE

NRNEC
105. BAPOO26 light | DVVMTOQTPLTWSITIGOPASISCESSQSLLYSDGRTYLNW
chatn LLOQRPGOSPKRLIVLVSKLDSGVPDREFSGSGSGTDFTLKIS

RVEAEDLGFYYCWOQGTHLPHTFGAGTKLELKGGGGIGEG
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GGSGGGGSGOGGSOAQLOOSGAELVRPGASVTLACKAR
GYTFTDYEIHWMKQTPVHGLEWIGAIDPETGGTAYNQKF
KGKAILTADRSSSTAYLELRSLTSEDSAVYYCYSYDYVT
YWGQGTLVTVSAGGGGSGGGGSGGGGSDIRMTQSPASL
SASLGETVNIECLASEDIYSDLAWY QQKPGKSPQLLIYNA
NSLQNGVPSRFSGSGSGTQYSLKINSLQSEDVATYFCQQY
NNYPPTFGGGTKLELKRADAAPTVSIFPPSTEQLATGGAS
VVCLMNNFYPRDISVKWKIDGTERRDGVLDSVTDODSK
DSTYSMSSTLSLTKADYESHNLY TCEVVHK TSSSPVVKSF
NRNEC

166.

BAPOG27/BAP
0028 heavy
chain

QAQLOQSCGAELVRPCGASYVTLSCKASGYTFTDYEIHWMK
QTPVHGLEWIGAIDPETGGTAYNQKFRKGKAILTADRSSST
AYLELRSITSEDSAVYYCYSYDYVTYWGQGTLVTVSAA
KTTPPSVYPLAPGSAAQTNSMYTLGCLYKGYFPEPVTVT
WNSGSLSSGVHTFPAVLOSDLY TLSSSVTVPSSPRPSETV
TCNVAHPASSTKVDEKIVPRDCGCKPCICTVPEVSSVFIFP
PKPKDVLTITLTPKVTCVVVDISKDDPEVQFSWEVDDVE
VHTAQTQPREEQFNSTFRSVSELPIMHODWLNGKEFKCR
VNSAAFPAPIEKTISKTEKGRPKAPQVYTIPPFKEOMAKDK
VSLTCMITDFFPEDITVEWQWNGQPAENYKNTQPIMNTN
GSYFVYSKINVQKSNWEAGNTFTCSVLHEGLHNHHTEK
SLSHSPGK

107.

BAPOG27 light
chain

EVOLVESGGGLVQPANSLKLSCAASGFIFSDYAMAWVR
OSPKKGLEWVATHYDGSSTYYRDSVKGRFTISRDNAKST
LYLOMDSLRSEDTATYYCATGLGIATDYFDYWGQGVLY
TVSSGGGGSGOGGIGHGGSGGGGSDIRMTOSPASLSASL
GETVNIECLASEDIYSDLAWYQOKPGKSPOLLIYNANSLG
NGVPSRFSGSGSGTQYSLKINSLOSEDVATYFCQQYNNY
PPTFGGGTKLELKGOGGGSGOGGSGGGGSDVYMIQTPLT
WEITIGOPASISCKSSQSLLYSDGRTYLNWLLQRPGQSPK
RLIYLVSKLDSGVPDREFSGSGSGTDFTLKISRVEAEDLGF
YYCWQGTHLPHTFGAGTKLELKRADAAPTVSIFPPSSEQ
LTSGGASVVCFLNNFYPKDINVEWEKIDGSERONGVLNS
WITDODSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTS
TSPIVESFNRNEC

108.

BAPOO2R light
chain

DIRMTOSPASLSASLGETVNIECLASEDIYSDLAWYQQK?P
GESPOLLIYNANSLONGVPSRESGSGSGTQYSLKINSLOS
EDVATYFCQOQYNNYPPTFGGGTKLELKGGGGSGGGGSG
GGGSGOGGGSEVQLVESGGGLVOPANSLKLSCAASGETES
DYAMAWVROSPKKGLEWVATHYDGSSTYYRDSVKGRF
TISRDNAKSTLYLOMDSERSEDTATYYCATGLGIATDYF
DYWGQGVLVTVSSGGGGSGGGESGGGGSDYVMTOTPL
TWSITIGOQPASISCKSSOSLLYSDGRTYLNWLLOQRPGQSP
KRLUIYLVSKLDSGVPDRESGSGSGTDFTLKISRVEAEDLG
FYYCWOQGTHLPHTFGAGTKLELKRADAAPTVSIFPPSSE
GQLTSGGASVYCFLNNFYPKDINVEWKIDGSERQONGVLNS
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WTDQDSKDSTYSMSSTLTLTKDEYERHNSYTCEATHKTS
TSPIVESFNRNEC

105.

BAPOG29/BAP
0030 heavy
chain

EVQLVESGGGLVQPANSLKLSCAASGFTFSDYAMAWYVR
OSPKRKGLEWVATHYDGSSTYYRDSVKGRFTISRDNAKST
LYLOMDSLRSEDTATYYCATGLGIATDYFDYWGOQGVLY
TVSSAETTAPSVYPLAPGTALKSNSMVYTLGCLYKGYFPE
PVIVIWNSGALSSGVHTFPAVLOSGLYTLTSSVIVPSST
WPSQTVICNVAHPASSTKVDKKIVPRNCGGDCKPCICTG
SEVSSVFIFPPKPKDVLTITLTPKVTCVVVDISQDDPEVHF
SWEVDDVEVHTAQTRPPEEQFNSTFRSVSELPILHQDWL
NGRTFRCKVTSAAFPSPIEKTISKPEGRTOVPHVYTMSPT
KEEMTONEVSITCMVEGFYPPDIYVEWOQMNGQPOQENYK
NTPPTMDTDGSYFLYSKINVKKEKWOQQGNTFTCSVLHE
GLHNHHTEKSLSHSPGK

BAPO029 light
chain

DIRMTQSPASLSASLGETVNIECLASEDIYSDLAWYQOQKP
GKSPOLLIYNANSLONGVPSRFSGSGSGTQYSLKINSLQS
EDVATYFCOQYNNYPPTFGGGTKLELKRADAAPTVSIFP
PSTEQLATGGASVVCLMNNFYPRDISVKWKIDGTERRDG
VLDSVTDODSKDSTYSMSSTLSLTKADYESHNLYTCEVV
HKTSSSPVVKSFNRNECGGGGSGGGGSGGGGSQAGLOO
SGAELVRPGASVTLSCKASGYTFTDYEIHWMKQTPVHGL
EWIGAIDPETGGTAYNOKFKGKAILTADRSSSTAYLELRS
LTSEDSAVYYCYSYDYVTYWGQGTLVIVSAGGGGSGG
GGSGGGGSGGGGSDYVMTOTPLTWSITIGOPASISCKSSO
SLLYSDGRTYLNWLLORPGQSPKRLIYLYSKLDSGVPDR
FSGSGSGTDFTLKISRVEAEDLGFY YCWQGTHLPHTFGA
GTKLELK

BAPOC30 tight
chain

DIRMTQOSPASLSASLGETVNIECLASEDIYSDLAWYQQKP
GESPOLLIYNANSLONGVPSRFSGSGSGTQYSLKINSLGS
EDVATYFCQQYNNYPPTFGGGTRLELKRADAAPTVSIFP
PSTEQLATGGASVVCLMNNFYPRDISVKWEKIDGTERRDG
VLDSVTDODSKDSTYSMSSTLSLTKADYESHNLYTCEVY
HETSSSPYVKSFNRNECGGGGSGGGGSGGGGSDVVMTQ
TPLTWSITIGQPASISCKSSQSLLYSDGRTYLNWLLOQRPGO
SPKRLIYLVSKLDSGVPDRFSGSGSGTDFTLKISRVEAEDL
GFYYCWQGTHLPHTFGAGTKLELKGGGGSGGGGSGGG
GSGGGGSQAQLQUSGAELVRPGASVTLSCKASGYTFTD
YEHWMKQTPVHGLEWIGAIDPETGGTAYNQKFKGKAIL
TADRSSSTAYLELRSLTSEDSAVYYCYSYDYVTIYWGQGT
LVTVSA

BAPOG31/BAP
0032 heavy
chain

QAQLQOSGAELVRPGASVTLSCKASGYTFTDYEIHWMEK
QTPVHGLEWIGAIDPETGGTAYNOQKFKGKAILTADRSSST
AYLELRSLTSEDSAVYYCYSYDYVTYWGQGTLVTVSAA
KTTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVIVT
WHNSGSLSSGVHTTPAVLOSDLYTLISSVTVPSSPRPSETY
TONVAHPASSTRKVDKKIVPRDCGCKPCICTVPEVSSVEIFP
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PKPKDVLTITLTPKVTCVVVDISKDDPEVQFSWEFVDDVE
VHTAQTOQPREEQFNSTFRSVSELPIMHODWLNGKEFKCR
VNSAAFPAPIEKTISKTEKGRPKAPQVYTIPPPKEOMAKDK
VSLTCMITDFFPEDITVEWQWNGQPAENYKNTQPIMNTN
GSYFVYSKLNVQKSNWEAGNTFTCSVLHEGLHNHHTEK
SLSHSPGK

113.

BAPQG31T light
chain

DYVMTQTPLTWSITIGQPASISCKSSQSLLYSDGRTYLNW
LLORPGQSPKRLIYLVSKLDSGVPDRFSGSGSGTDFTLKIS
RVEAEDLGFYYCWQGTHLPHTFGAGTKLELKRADAAPT
VSIFPPSSEQLTSGGASVVCFLNNFY PKDINVKWEIDGSE
RONGYLNSWTDQDSKDSTYSMSSTLTLTKDEY ERHNSY
TCEATHKTSTSPIVKSFNRNECGGGGSGGGGSGGGGSEY
QLVESGGGLVQPANSLKLSCAASGFTFSDY AMAWYRQS
PKKGLEWVATIIYDGSSTY YRDSVKGRFTISRDNAKSTLY
LOMDSLRSEDTATYYCATGLGIATDYFDYWGQGVLVTV
8SGGGGSGGGGSGGGGSGGGGSDIRMTQSPASLSASLGE
TVNIECLASEDIYSDLAWYQQKPGKSPOLLIYNANSLQN
GVPSRFSGSGSGTQYSLKINSLQSEDVATYFCQQYNNYPP
TFGGGTKLELK

114.

BAPO0O32 light
chain

DYVMTQTPLTWSITIGQPASISCKSSOSLLYSDGRTYLNW
LEQRPGOSPKRLIYLVSKLDSGVPDRFSGSGSGTDFTLKIS
RVEAEDLGFYYCWOQGTHLPHTFGAGTKLELKRADAAPT
VSIFPPSSEQLTSGGASYVVCFLNNFYPKDINVKWKIDGSE
RONGVLNSWTDQDSKDSTYSMSSTLTLTKDEYERHNSY
TCEATHKTSTSPIVKSFNRNECGGGGSGGGGSGGGGSDIR
MTOQSPASLSASLGETYNIECLASEDIY SDLAWYQOKPGKS
POLLIYNANSLONGYPSRFSGSGSGTQYSLKINSLOSEDY
ATYFCQQYNNYPPTFGGGTKLELKGGGGSGGGGSGGGG
SGGOGSEVQLVESGGGLYVQPANSLKLSCAASGETFSDYA
MAWVROSPKKGLEWVATIHYDGSSTYYRDSVKGRFTISR
DNAKSTLYLOQMDSLRSEDTATYYCATGLGIATDYFDYW
GQGYLVTVSA

—
—
W

BAPO033
heavy chain

EVQLVESGGGVVQPGRSLRLSCAASGFTFSDYAMAWVR
QAPGKGLEWVATIYDGSSTYYRDSVKGRFTISRDNSKNT
LYLOMNSLRAEDTAVYYCATGLGIATDYFDYWGQGTLV
TVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEP
VTVSWNSGALTSGYVHTFPAVLQSSGLYSLSSVVTVPSSSL
GTKTYTCNVDHKPSNTKVDKRVESK YGPPCPPCPAPEFL
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVOQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTYVLHQD
WLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPOVYTL
PPSQEEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSRLTVDKSRWOEGNVFSCSVMH
EALHNHYTQKSLSLSLGKGGGGSGGGGSGGGGSDIOMT
(SPSSLSASVGDRVTITCRSSQSLLYSDGRTYLNWYQQKP
GKSPKRLIYLVSKLDSGVPDRFSGSGSGTDFTLTISSLQPE
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DEATYYCWQGTHLPHTFGCGTKVEIKGGGGSGGGGSGH
GGSGGGGSEVQLYQSGAEVKKPGASVKVSCKASGYTFT

DYEIHWVRQAPGKCLEWMGAIDPETGGTAYNQKFKGRY
TMTTDTSTSTAYMELRSLRSDDTAVYYCYSYDYVIYWG
QGTTVTVSA

116.

BAPQ034
heavy chain

EVOQLVESGGGVVQPGRSLRLSCAASGFIFSDY AMAWYVYR
QAPGKGLEWVATIIYDGSSTYYRDSVKGRFTISRDNSKNT
LYLOMNSLRAEDTAVYYCATGLGIATDYFDYWGQGTLY
TVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEP
VTVSWNSGALTSGVHTFPAVLOSSGLYSLSSYVTVPSSSL
GTKTYTONVDHKPSNTEKVDKRVESKYGPPCPPCPAPERL
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTYLHQD
WLNGKEYKCKVENKGLPSSIEKTISKAKGOPREPOVYTL
PPSQEEMTENQVSLTCLYKGEFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSRLTVDKSRWOEGNVESCSVMH
EALHNHYTOQKSLSLSLGKGGGGSGOGGGSGGGGSEVQLY
QSGAEVEKPGASVKVSCKASGYTFTDYEIHWVRQAPGK
CLEWMGAIDPETGGTAYNQRKFKGRVIMTTDTSTSTAYM
ELRSLRSDDTAVYYCYSYDYVTYWGQGTTVTVSSGGGG
SGGGGRGGEGSGGHEESDIOMTOSPSSLSASVGDRVTITC
RSSOSLLYSDGRTYLNWYQOQKPGKSPKRLIYLVSKLDSG
VPDRFSGSGSGTDFTLTISSLOPEDFATYYCWQGTHLPHT
FGCGTREVEIK

117.

BAPO035
heavy chain

EVOQLVESGGGVVQPGRSLRLSCAASGFIFSDY AMAWYVYR
QAPGKGLEWVATIIYDGSSTYYRDSVKGRFTISRDNSKNT
LYLOMNSLRAEDTAVYYCATGLGIATDYFDYWGQGTLY
TVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEP
VIVSWNSGALTSGVHTFPAVLOSSGLYSLESVVTVPSSSL
GTKTYTONVDHKPSNTKVDKRVESKYGPPCPPCPAPERL
GGPSVFLFPPEKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTYLHQD
WLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPOQVYTL
PPSQEEMTEKNQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSRLTVDKSRWOEGNVESCSVMH
EALHNHYTOQKSLSLSLGKGGGGSGOGGSGGGGSDVVMT
QSPLSLSVSPGERASLSCKSSOSLLYSDGRTYLNWYLQEP
GQSPQRLIYLVSKLDSGVPDRESGSGSGTDFTLKISRVOSE
DVGVYYCWOGTHLPHTFGCGTKVEIKGGGGSGGGGSGE
GGSGOGGGSEVQLYOQSGAEVKEKPGASVKVSCKASGYTEFT
DYEIHWVROAPGKCLEWMGAIDPETGGTAYNQKFKGRY
TMTTDTSTSTAYMELRSLRSDDTAVYYCYSYDYVIYWG
QGTIVTIVSA

118.

BAPO036
heavy chain

EVQLVESGGGVVQPGRSLRLSCAASGFTFSDY AMAWYR
QAPGKGLEWVATHYDGSSTYYRDSVKGRFTISRDNSKNT
LYLOMNSLRAEDTAVYYCATGLGIATDYFDYWGOQGTLY
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TVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEP
VIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSL
GTKTYTCNVDHEPSNTKVDKRVESKYGPPCPPCPAPEFL
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQD
WILINGKEYKCKVENKGLPSSIEKTISKAKGOPREPQVYTL
PPSQEEMTEKNOQVSLTCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVFSCSVMH
EALHNHYTOKSLSLSLGKGGGGSGGGGSGGGGSEVQLY
QSGAEVKKPGASVKVSCKASGYTITDYEIHWVRQAPGK
CLEWMGAIDPETGGTAYNQKFKGRVIMTTIDISTSTAYM
ELRSLRSDDTAVYYCYSYDYVTIYWGQGTTVTVSSGGGG
SGOGGGRGOGGEEGOGESDVVMTQSPLSLSVSPGERASLSC
KSSOSLLYSDGRTYLNWYLQKPGQSPOQRLIYLVSKLDSG
VPDRESGSGSGTRITLEISRVOSEDVGVYYCWQGTHLPH
TEGCGTKVEIK

11e.

BAPOU33/BAP
0034/BAP0OO3
S/BAP0O036
fight chain

DIRMTQSPFSLSASVGDRVTITCLASEDIYSDLAWYQQKP

AKAPKLFIYNANSLONGVPSRESGSGSGTDYTLTISSLGPE
DFATYYCQOYNNYPPTFGGGTREVEIKRTVAAPSVFIFPPS

DEQLKSGTASVVCLLNNFYPREAKVOWEVDNALQSGNS
QESVTEODSKDSTYSLSSTLTLSKADYEKHEVYACEVTH

OQGLSSPVTESFNRGEC

120.

BAPOG37
heavy chain

EVOLVQSGAEVEKKPGASVEKVSCKASGYTFIDYEIHWVR
QAPGKGLEWMGAIDPETGGTAYNQKFKGRVIMTTDTST
STAYMELRSLRSDDTAVYYCYSYDYVTYWGQGTTVTVS
SASTKGPSVEPLAPCSRSTSESTAALGCLVKDYFPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTK
TYTCNVDHKPSNTKVDEKRVESKYGPPCPPCPAPEFLGGP
SYFLFPPKPKDTLMISRTPEVICVYVDVSQEDPEVOEFNW
YVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQ
EEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLYSRLTVDKSRWOQEGNVFSCSVMHEALH
NHYTQKSLSLSLGKGGGGSGGGGSGGGGISEVQLVESGE
GVVQPGRSERLSCAASGFTFSDYAMAWVROAPGKCLEW
VATIIYDGSSTYYRDSVEKGRITISRDNSKNTLYLOMNSLR
AEDTAVYYCATGLGIATDYFDYWGQGTLVTVSSGGGGS
GGGGSOGGGSGGGGSDIRMTQSPFSLIASVGDRVTITCL
ASEDIYSDLAWYQQKPAKAPKLFIYNANSLONGVPSRES
GSGSGTDYTLTISSLOPEDFATYYCQGQYNNYPPTEGCGTK
VEIK

121.

BAPO0038
heavy chain

EVOLVQSGAEVEKKPGASVEKVSCKASGYTFIDYEIHWVR
QAPGKGLEWMGAIDPETGGTAYNQKFKGRVIMTTDTST
STAYMELRSIRSDDTAVYYCYSYDYVTYWGQGTTVTYS
SASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVY

SWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTK
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TYTCNVDHKPSNTEVDERVESKYGPPCPPCPAPEFLGGP
SVFELFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFNW
YVDGVEVHENAKTKPREEQFNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNEKGLPSSIEKTISKAKGQPREPQVYTLPPS(Q
EEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLYSRLTVDKSRWOQEGNVESCSVMHEALH
NHYTQKSLSLSLGKGGGGSGGGGSGGOGGSDIRMTOSPES
LSASVGDRVTITCLASEDIYSDLAWYQQKPAKAPKLFIYN
ANSLONGVPSRFSGSGSGTDYTLTISSLOPEDFATYYCQQ
YNNYPPTRFGCGTRKVEIKGGGGSGGHGGSGGGGSGGGGSE
VQLVESGGGVVQPGRSLRLSCAASGFTFSDYAMAWYVR(
APGKCLEWVATHYDGSSTYYRDSVEGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCATGLGIATDYFDYWGQGTLVT
VSA

BAPOG37/BAP
0038/BAPOOT
/BAPOOT72/B
APOGT3 Light
chain

DIOMTQSPSSLSASVGDRVTITCRSSQSLLY SDGRTYLNW
YOQOQKPGKSPKRLIYLVSKLDSGVPDRFSGSGSGTDFTLTI

SSLOQPEDFATYYCWQGTHLPRTFGGGTRVEIKRTVAAPS
VEIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNA
LOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY

ACEVTHOGLSSPVTKSIFNRGEC

123.

BAP0039
heavy chain

EVOLVQSGAEVEKKPGASVEKVSCKASGYTFTDYEIHWVR
QAPGKGLEWMGAIDPETGGTAYNQKFKGRVIMTITDTST
STAYMELRSLRSDDTAVYYCYSYDYVIYWGQGTTVTVS
SASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLESSVVTVPSSSLGTK
TYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGP
SVFLFPPKPKDTLMISRTPEVTICVVVDVSQEDPEVOFNW
YVDGVEVHNAKTKPREEQFNSTYRVYVSVLTYLHQDWLN
GKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPS(Q
EEMTKNQVSLTCLVKGFYPSDIAVEWESNGOQPENNYKTT
PPVLDSDGSFFLYSRLTVDKSRWQEGNVESCSVMHEALH
NHYTQKSLSLSLGKGGGGSGGGGSGGGGSEVQLVESGG
GVVQPGRSLRLSCAASGEFTFSDYAMAWVROAPGKCLEW
VATUYDGSSTYYRDSVKGRFTISRDNSKNTLYLOMNSLR
AEDTAVYYCATGLGIATDYFDYWGQGTLVTVSSGGGGS
GGGGSGGGGSGOOGGSDIRMTQSPEFSLIASVGDRVTITCL
ASEDIYSDLAWYQOQKPAKAPKLFIYNANSLONGVPSRES
GSGSGTDYTLTISSLOPEDFATYYCQQYNNYPPTEGCGTK
VEIK

124.

BAP0040
heavy chain

EVOLVQSGAEVEKKPGASVEVSCKASGYTFTDYEIHWVR
QAPGKGLEWMGAIDPETGGTAYNQKFKGRVIMTTDTST
STAYMELRSERSDDTAVYYCYSYDYVTYWGQGTTVTVS
SASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTK
TYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLGGP
SYVFLFPPKPEKDTLMISRTPEVICVVVDVSQEDPEVOFNW
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YVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNEGLPSSIEKTISKAKGQPREPQVYTLPPS(Q
EEMTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKTT
PPVLDSDGSFFLYSRLTVDKSRWQEGNVESCSVMHEALH
NHYTQKSLSLSLGKGGGGSGGGGSGGGGSDIRMTOQSPES
LSASVGDRVTITCLASEDIYSDEAWYQOKPAKAPKLFIYN
ANSLONGVPSRESGSGSGTDYTLTISSLOPEDFATYYCQQ
YNNYPPTFGCGTKVEIKGGGGSGGGGSGGGGSGGGGSE
VOLVESGGGVVQPGRSLRLSCAASGFTFSDYAMAWVRO
APGKCLEWVATHYDGSSTYYRDSVEGRFTISRDNSKNTL
YLOMNSLRAEDTAVYYCATGLGIATDYFDYWGQGTLVT
VSA

BAPOO3S/BAP
0040/BAPOOG
9/BAPOOT0
fight chain

DVVMTQSPLSLSVSPGERASLSCKSSQSLLYSDGRTYLN
WYLQKPGQSPQRLIYLVSKLDSGVPDRFSGSGSGTDFTL
KISRVOSEDVGVYYCWOQGTHLPHTFGGGTKVEIKRTVA
APSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOWKY
DNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHOQGLSSPVTKSEFNRGEC

126.

BAPO050
heavy chain

EVOQLLESGGGLVQPGGSLRLSCAASGEFIFSSYAMSWVRQ
APGKGLEWVSGITGSGGSTY YADSVKGREFTISRDNSKNT
LYLOMNSLRAEDTAVYYCAKDPGTTVIMSWEDPWGQG
TEVIVSSASTKGPSVEPLAPCSRSTSESTAALGCLVKDYF
PEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTIVES
SNEFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPCPAP
PYAGPSVFLFPPKPKDTLMISRTPEVICVVYDVSHEDPEV
QFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQ
DWILNGKEYKCKVSNKGLPAPIEKTISKTKGOPREPQVYT
LPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVESCSY
MHEALHNHYTOKSLSLSPGKGGGGSGGGGSGGHGSDIQ
MTOSPSSLSASVGDRYTITCRSSQSLLYSDGRTYLNWY(Q
QKPGKSPKRLIYLVSKLDSGVPDRFSGSGSGTDFTLTISSE
QPEDFATYYCWQGTHLPHTFGCGTEVEIKGGGGSGGGH
SCGGGGSCGGOGSEVQLVOSGAEVKEPGASVKVICKASGY
TEFTDYEIHWVRQAPGKCLEWMGAIDPETGGTAYNQKFK
GRVIMTTDTSTSTAYMELRSLRSDDTAVYYCYSYDYVT
YWGQGTTVTIVSA

127.

BAPQO51
heavy chain

DIQMTQSPSSESASVGDRVTITCRSSOSLLYSDGRTYLNW
YQQKPGKSPKRLIYLVSKLDSGVPDRFSGSGSGTDFTLTI
SSEQPEDFATY YCWQGTHLPHTFGCGTKVEIKGGGGSGG
GGSGGOGGSOGGGSEVOLYQSGAEVEKPGASVEKVSCKAS
GYTFIDYEIHWVRQAPGKCLEWMGAIDPETGGTAYNQK
FRKGRVTMTTODTSTSTAYMELRSLRSDDTAVYYCYSYDY
VTYWGQGTTVTVSSGGGGSGGGGSGGGGSEVQLLESGG
GLVQPGGSLRLSCAASGFTFSSYAMSWVRQAPGKGLEW
VSGITGSGGSTYYADSVEKGREFTISRDNSKNTLYLOMNSL
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RAEDTAVYYCAKDPGTTVIMSWEDPWGQGTLVTVSISAS
TRGPSVFPLAPCSRSTSESTAALGCLVEDYFPEPVTIVEWN
SCGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSNFGTQTYT
CNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPSVEL
FPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWY VDG
VEVHNAKTEKPREEQFNSTFRVVSVLTVVHODWLNGKEY
KCKVSNKGLPAPIEKTISKTKGOQPREPQVYTLPPSREEMT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPML
DSDGSFFLYSKLTVDESRWQOQGNVESCSVMHEALHNHY
TOKSLSLSPGK

BAPO0S2
heavy chain

EVOQLLESGGGLVQPGGSLRLSCAASGFTESSYAMSWVRGO
APGKGLEWVYSGITGSGGSTY YADSVEKGRFTISRDNSKNT
LYLOMNSLRAEDTAVYYCAKDPGTTVIMSWEDPWGQG
TEVIVSSASTKGPSVEPLAPCSRSTSESTAALGCLVEDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVES
SNFGTOTYTONVDHKPSNTKVDKTVERKCCVECPPCPAP
PYAGPSVFLFPPEKPKDTLMISRTPEVICVVVDVSHEDPEY
QFNWYVDGVEVHNAKTKPREEQFNSTFRVVYSVLTVVHQ
DWLNGKEYKCKVSNKGLPAPIEKTISKTRKGOPREPQVYT
LPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPMLDSDGSFFLY SKLTVDKSRWQOGNVESCSY
MHEALHNHYTQOKSLSLSPGKGGGGSGGGGSGGGGSDVY
MTQSPLSLSVSPGERASLSCKSSQSLLYSDGRTYLNWYL
QKPGQSPORLIYLVSKLDSGVPDRFSGSGSGTDFTLKISR
VQSEDVGVYYCWOQGTHLPHTFGCGTEVEIKGGGGSGGE
GSGGGGSGGGGSEVOLVOSGAEVEKPGASVKVSCKASG
YTFIDYEIHWVROQAPGKCLEWMGAIDPETGGTAYNQKF
KGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCYSYDYV
TYWGQGTTVTVSA

BAPOOSO/BAP
0051/BAPOOS
2 light chain

EIVLTQSPGTLSLSPGERATLSCRASQSVRGRYLAWYQOQ

KPGOAPRLLIYGASSRATGIPDRESGSGSGTDFTLTISRLE
PEDFAVFYCQQYGSSPRTFGQGTKVEIKRTVAAPSVFEIFP
PSDEQLKSGTASVVCLLNNFYPREAKVOWEVDNALQSG
NSQESVTEQDSKDSTYSLSSTLTLSKADYERKHKVYACEV
THOGLSSPVTESFNRGEC

130.

BAPOO53 light
chain

EIVLTQSPGTLSLSPGERATLSCRASQSVRGRYLAWYQQ
KPGOQAPRLLIYGASSRATGIPDRESGSGSGTDFTLTISRLE
PEDFAVEYCQQYGSSPRTFGQUGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSG
NSQESVTECQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THOGLSSPVTEKSENRGECGGGGSGGGGSGGGGEDIOMT
OSPSSLSASVOGDRVTITCRSSQSLLY SDGRTYLNWY QOKP
GKSPKRLIYLVSKLDSGVPDRFSGSGSGTDFTLTISSLQPE
DEATYYCWQGTHLPHTFGCGTKVEIKGGGGSGGGGSGG
GGSGGGGSEVOLYQSGAEVKKPGASVEKVSCKASGYTET
DYEIHWVROAPGKCLEWMGAIDPETGGTAYNQKFKGRY
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TMTTDTSTSTAYMELRSLRSDDTAVYYCYSYDYVIYWG
QOTTVTVSA

131.

BAPQG54 light
chain

DIOMTOSPSSLSASVGDRVTITCRSSQSLLYSDGRTYLNW
YQOQKPGKSPKRLIYLVSKLDSGVPDRFSGSGSGTDFTLTI
SSEQPEDFATY YCWQGTHLPHTFGCGTKVEIKGGGGSGG
GGSGGGGSOGGGSEVOLYVQSGAEVEKPGASVEKVSTKAS
GYTFIDYEIHWVRQAPGKCLEWMGAIDPETGGTAYNQK
FKGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCYSYDY
VIYWGQGTTVTVSSGGGGSGGGGSGGGGSEIVLTOSPGT
LSLSPGERATLSCRASQSVRGRYLAWYQQKPGQAPRLLL
YGASSRATGIPDRFSGSGSGIDEFTLTISRLEPEDFAVEYC(Q
QYGSSPRTIFGOQGTKVEIKRTVAAPSVEIFPPSDEQLKSGT
ASVVCLLNNFYPREAKVOWKVDNALQSGNSQESVTEQD
SKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPYT
KSFNRGEC

132.

BAPOOS5S light
chain

EIVLTQSPGTLSLSPGERATLSCRASQSVRGRYLAWYQQ
KPGOQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLE
PEDFAVFYCQQYGSSPRTFGQGTKVEIKRTVAAPSVFIFP
PSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSG
NSQESVTECGDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THOGLSSPVTKSFNRGECGGGGSGGGGSGGGGSDVYMT
OSPLSLSVSPGERASLSCKSSQSLLYSDGRTYLNWYLQKP
GOSPORLIYLVSKLDSGVPDRESGSGSGTDFTLKISRVQSE
DVGVYYCWOQGTHLPHTFGCOTKVEIKGGGGSGGGGSGEG
GGSGGGGSEVOLYVQSGAEVEKPGASVEKVSCKASGYTFT
DYEIHWVRQAPGKCLEWMGAIDPETGGTAYNQKFKGRY
TMTTIDTSTSTAYMELRSLRSDDTAVYYCYSYDYVTYWG
OGTTVIVSA

BAPOOS53/BAP
0054/BAPOGS
5 heavy chain

EVOQLLESGGGLVQPGGSLRLSCAASGEFTESSYAMSWVRE
APGKGLEWVSGITGSGGSTYYADSVKGRETISRDNSENT
LYLOQMNSLRAEDTAVYYCAKDPGTTVIMSWEFDPWGQG
TLVIVSSASTKGPSVFPLAPCSRSTSESTAALGCLVKIDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLESVVTVPS
SNEFGTQTYTCNVDHKPSNTEVDETVERKCCVECPPCPAP
PVAGPSVFLFPPKPKDTLMISRTPEVICVVVDVSHEDPEY
OFNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQ
DWENGKEYKCKVSNKGLPAPIEKTISKTKGOPREPQVYT
LPPSREEMTRENQVSLTCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPMLDSDGSFFLYSKLTVDKSRWQOGNVESCSY
MHEALHNHYTOKSLSLSPGK

134.

BAPGO41/BAP
0042/BAP00O4
3/BAPO044/B
AP0045 heavy
chain #1

QAQLQOSGAELVRPGASVTLSCKASGYTFTDYEIHWMEK
QTPVHGLEWIGAIDPETGGTAYNOQKFKGKAILTADRSSST
AYLELRSLTSEDSAVYYCYSYDYVTYWGQGTLVTVSSA
STKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVEW
NSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTETY
TONVDHEPSNIKVDKRVESKYGPPCPPCPAPEFLGGPSY
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FLEFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVOFNWYVY
DGVEVHNAKTKPREEQENSTYRVVSVLTVEHODWINGK
EYRKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQEE
MTENQVSLSCAVKGFYPSDIAVEWESNGOPENNYKTTPP
VLDSDGSFFLVSRLTVDKSRWOEGNVFSCSVMHEALHN
RFTOKSLSLSLGK

13s5.

BAPOO41/BAP
0042/BAP00O4
3/BAPO044/B
APO0G4S Hight
chain #1

DVVMTQTPLTWSITIGOPASISCKSSQSLLY SDGRTYLNW
LELOQRPGOSPKRLIYLVSKLDSGVPDRESGSGSGTDFTLKIS
RVEAEDLGFYYCWQGTHLPHTFGAGTKLELKRTVAAPS
VEIFPPSDEQLKSGTASYVVCLLNNFYPREAKVOWKVDNA
LOSGNSQESVTEQDSKDSTYSLSSTLTESKADYEKHKVY
ACEVTHQGLSSPYVTKSFNRGEC

136.

BAPQO041
heavy chain #2

EVQLVESGGGLVOQPANSLKLSCAASGFTFSDYAMAWVR
QSPKKGLEWVATHYDGSSTYYRDSVKGREFTISRDNAKST
LYLOMDSLRSEDTATYYCATGLGIATDYFDYWGQGVLY
TVSSASTRGPSVCPLAPSSRSTSESTAALGCLVEDYEFPEP
VIVSWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSL
OGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFL
GGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQF
NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKGLPSSIEKTISKAKGOPREPQVYTL
PPSQEEMTENQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVESCSVMH
EALHNHYTOKSESLSLGK

137.

BAPOC41T tight
chatn #2

DIRMTOSPASLSASLGETVNIECLASEDIYSDLAWYQQKP
GESPOLLIYNANSLONGVPSRESGSGSGTQYSLKINSLOS
EDVATYFCOQQYNNYPPTFGGGTRLELKRTVAAPSVFIFPP
CDEQLESGTASVVCLLNNFYPREAKVOQWKVDNALQSGN
SQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVT
HOGLSSPVTEKSEFNRGES

BAP0042
heavy chain #2

EVOLVESGGGLVQPANSLKLSCAASGFTFSDYAMAWYR
QBPKKGLEWVATHYDGSSTYYRDSVKGREFTISRDNAKST
LYLOMDSLRSEDTATYYCATGLGIATDYFDYWGQGVLY
TVSSASTEGPSVEFPCAPSSRSTSESTAALGCLVKDYFPEPY
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVESSSLG
TKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLG

GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFN
WYVDGVEVHENAKTKPREEQGENSTYRVVSVLTVLHQDW

INGKEYKCKVSNKGLPSSIEKTISKAKGOPREPQVYTLPFP

SQEEMTENQVSLWCLVKGFYPSDIAVEWESNGOQPENNY

KTTPPVLDSDGSFFLYSRLTVDKSRWOEGNVFSCSVMHE
ALHNHYTOKSLSLSLGK

BAPO042 tight
chain #2

DIRMTOQSPASLSASLGETVNIECLASEDIYSDLAWYQOKP
GKSPOLLIYNANSLONGVPSRFSGSGSGTQYSLKINSLQS
EDVATYFCQQOYNNYPPTFGGGTKLELKRTVAAPSVFICP
PSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSG
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NSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEY
THOGLSSPVTESENRGES

140.

BAPQ043
heavy chain #2

EVQLVESGGGLVQPANSLKLSCAASGFTFSDYAMAWYVR
OSPKRKGLEWVATHYDGSSTYYRDSVKGRFTISRDNAKST
LYLOMDSLRSEDTATYYCATGLGIATDYFDYWGOQGVLY
TVSSASTKGPSVEPLAPSSRSTSESTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTCPAVLQSSGLYSLSSVVTVPSSSLG
TKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLG

GPSVFLFPPKPKDTLMISRTPEVTCYVYDYSQEDPEVQEN
WYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDW

LNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPOQVYTLPP

SQEEMTEKNQVSLWCLVKGFYPSDIAVEWESNGQPENNY

KTTPPVLDSDGSFFLYSRLTYDEKSRWQEGNVFSCSVYMHE
ALHNHYTQKSLSLSLGK

BAPO043 tight
chain #2

DIRMTQSPASLSASLGETVNIECLASEDIYSDLAWYQOQKP
GKSPOLLIYNANSLONGVPSRFSGSGSGTQYSLKINSLQS
EDVATYFCOQYNNYPPTFGGGTKLELKRTVAAPSVFIFPP
SDEQLKSGTASYVCLLNNFYPREAKVOWKVDNALQSGN
SQESVTEQDSKDSTYSLCSTLTLSKADYEKHKVYACEVT
HOGLSSPVTKSFNRGES

BAP0O044
heavy cham #2

EVQLVESGGGLVQPANSLKLSCAASGFTFSDYAMAWYR
QSPKKGLEWVATHYDGSSTYYRDSVKGRETISRDNAKST
LYLOQMDSLRSEDTATYYCATGLGIATDYFDYWGQGYLY
TVSSASTEKGPSVEFPLAPSSRSTSESTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTFPACLOSSGLY SLSSVVTVPSSSLG
TKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLG

GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFN
WYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDW

LNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPOQVYTLPP

SQEEMTENQVSLWCLVKGFYPSDIAVEWESNGQPENNY

KTTPPVLDSDGSFFLYSRLTVDKSRWOEGNVFSCSVMHE
ALHNHYTOKSLSLSLGK

BAPO044 tight
chain #2

DIRMTOSPASLSASLGETYVNIECLASEDIYSDLAWYQQKP?P
GESPOLLIYNANSLONGVPSRESGSGSGTQYSLKINSLQOS
EDVATYFCOQQYNNYPPTFGGGTKLELKRTVAAPSVFIFPP
SDEQLKSGTASVVCLLNNFYPREAKVOWEVDNALQSGN
SCESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVT
HOGLSSPVTESFNRGES

144.

BAPOO4S
heavy chain #2

EVQLVESGGGLVQPANSLEKLSCAASGFTFSDYAMAWVR
QSPKKGLEWVATHYDGSSTYYRDSVKGRFTISRDNAKST
LYLOMBSLRSEDTATYYCATGLGIATDYFDYWGQGVLY
TYSSASTKGPSVEFPLAPSSRSTSESTAALGCLVKDYFPEPV
TYSWNSGALTSGVHTFPACLOSSGLYSLSSVVTVPSSSLG
TKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLG

GPSVFLEPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFEN
WYVDGVEVHNAKTKPREEQFNSTYRVVSYVLTVLHODW

183



WO 2022/063262

PCT/CN2021/120612

LNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPOVYTLPP
SQEEMTKNQVSLWCLVEGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVESCSVMHE
ALHNHYTQESLSLSLGEK

145. BAP00O45 light
chain #2

DIRMTQSPASLSASLGETVNIECLASEDIYSDLAWYQQKP
GKSPOLLIYNANSLONGVPSRFSGSGSGTQYSLKINSLGS
EDVATYFCQQYNNYPPTFGGGTKLELKRTVAAPSVFIFPP
SDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSGN
SCESYVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVYT
HQGLSSPVTKSFNRGES

146. BAPOOGT/BAP
0062/BAPO06
3/BAPO064/B
APGOGS/BAPD
066/BAPO0ST/
BAPOO6R
heavy chain #1

EVOLVQSGAEVEKKPGASVKVSCKASGYTFTDYEIHWYR
QAPGKGLEWMGAIDPETGGTAYNQKFKGRVTIMTITDTST
STAYMELRSLRSDDTAVYYCYSYDYVTYWGQGTTVTVS
SASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPERPVTV
SWNSGALTSGVHTFPAVLOSSGLYSLESVVTVPSSSLGTR
TYTONVDHEPSNTKVDKRVESKYGPPCPPCPAPEFLGGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVOFNW
YVDOGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLN
GKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQ
EEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENNYKTT
PPVLDSDGSFFLYSRLTVDKSRWQEGKNVFSCSVMHEALH
NRFTQKSLSLSLGK

147. BAPOGGI/BAP | DIQMTQSPSSLSASVGDRVTITCRSSQSLLYSDGRTYLNW
0062/BAP006 | YOQOKPGKSPKRLIYLVSKLDSGVPDRFESGSGSGTDFTLTI
I/BAPO064/B | SSLOQPEDFATYYCWQGTHLPHTFGGGTKVEIKRTVAAPS
APGO65/BAPY | VFIFPPSDEQLKSGTASVVCLLNNFYPREAKVOQWKVDNA
066/BAP0O0ST/ | LOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHEVY
BAPOGOR/BAP | ACEVTHQGLSSPVTESFNRGEC
0074/BAPOOT
5/BAPOOT6
fight chain #1

148, BAP0OO6! EVQLVESGGGVVOQPGRSLRLSCAASGFTFSDYAMAWYR

heavy chain #2

QAPGKGLEWVATHYDGSSTYYRDSVKGRFTISRDNSKNT
LYLOQMNSLRAEDTAVYYCATGLGIATDYFDYWGQGTLY
TVSSASTKGPSVFPCAPSSRSTSESTAALGCLVKDYFPEPY
TVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVESSSLG
TKTYTONVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFN
WYVDGVEVHNAKTKPREEQFNSTYRVYVSVLTVLHQDW
INGKEYKCKVSNKGLPSSIEKTISKAKGOPREPQVYTLPP
SQEEMTENQVSLWCLVKGFYPSDIAVEWESNGQPENNY
KTTPPVLDSDGSFFLYSRLTVDKSRWOQEGNVFSCSVMHE
ALHNHYTQOKSLSLSLGK

149, BAPOO61 tight
chain #2

DIRMTOSPFSLSASVGDRVTITCLASEDIYSDLAWYQQKP
AKAPKLFIYNANSLONGVYPSRFSGSGSGTDYTLTISSLQPE
DFATYYCOQQYNNYPPTEGGGTKVEIKRTVAAPSVEICPPS
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DEQLKSGTASVVCLLNNFYPREAKVOWEVDNALQSGNS
QESVTEODSKDSTYSLSSTLTLSKADYEKHEVYACEVTH
QGLSSPVTESFNRGES

150. BAPO062
heavy chain #2

EVOLVESGGGVVQPGRSLRLSCAASGFIFSDY AMAWVR

QAPGKGLEWVATIHYDGSSTYYRDSVKGRFTISRDNSKNT
LYLOMNSLRAEDTAVYYCATGLGIATDYFDYWGOQGTLY
TVSSASTKGPSVEPLAPSSRSTSESTAALGCLVRKDYFPEPV
TVSWNSGALTSGVHTCPAVLQSSGLYSLSSVVTVPSSSLG
TEKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLG

GPSVYFLFPPKPKDTLMISRTPEVTCVVYDVSQEDPEV(QEN
WYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDW

LNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPP

SQEEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPENNY

KTTPPVLDSDGSFFLY SRLTVDEKSRWQEGNVESCSVMHE
ALHNHYTQKSLSLSLGK

151. BAPOO62 light
chain #2

DIRMTOSPFSLSASVGDRVTITCLASEDIYSDLAWYQQKP

AKAPKLFIYNANSLONGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCQOQYNNYPPTFGGGTKVEIKRTVAAPSVEIFPPS

DEQLKSGTASVVCLLNNFYPREAKVOWEKVDNALQSGNS
QESVTEQDSKDSTYSLCSTLTLSKADYEKHKVYACEVTH
OGLSSPVTKSEFNRGES

152. BAPOOG3
heavy chain #2

EVQLVESGGGVVOQPGRSLRLSCAASGFTFSDY AMAWYVR

QAPGKGLEWVATUHYDGSSTYYRDSVKGRFTISRDNSKNT
LYLQMNSLRAEDTAVYYCATGLGIATDYFDYWGOQGTLY
TVSSASTEKGPSVEPLAPSSRSTSESTAALGCLVKDYFPEPV
TVSWNSGALTSGVHTFPACLOSSGLY SLSSVVTVPSSSLG
TKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEFLG

GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVQFN
WYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDW

INGKEYKCKVSNKGLPSSIEKTISKAKGQPREPOQVYTLPP

SQEEMTENQVSLWCLVKGEFYPSDIAVEWESNGQPENNY

KTTPPVLDSDGSFFLYSRLTVDKSRWOEGNVFSCSVMHE
ALHNHYTOKSLSLSLGK

153, BAPO063 light

chain #2

DIRMTOSPFSLSASVGDRVTITCLASEDIYSDLAWYQQKP

AKAPKLFIYNANSLONGVPSRFSGSGSGTDYTLTISSLOPE
DEATYYCOQYNNYPPTFGGGTKVEIKRTVAAPSVEIFPPS

DEQLEKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
CESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTH

QGLSSPVTKSENRGES

154. BAPOOG4
heavy chain #2

EVQLVESGGGVVQPGRSLRLSCAASGFTFSDYAMAWVR
QAPGKGLEWVATIHYDGSSTYYRDSVKGRFTISRDNSKNT
LYLOMNSLRAEDTAVYYCATGLGIATEYFDYWGQGTLY
TVSSASTKGPSVCPLAPSSRSTSESTAALGCLVKDYFPEP
VIVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSL
GTKTYTCNYDHKPSNTEKVDEKRVESKYGPPCPPCPAPEFL
GGPSVELFPPKPKDTLMISRTPEVICVVVDVSQEDPEVOF
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NWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQGD
WELNGKEYKCKVENKGLPSSIEKTISKAKGQPREPQVYTL
PPSOEEMTENQVSLWCLVKGFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLYSRLTVDKSRWOQEGNVESCSVMH
EALHNHYTOKSLSLILGK

BAPO0OO4 light
chain #2

DIRMTOSPFSLSASVGDRVTITCLASEDIYSDLAWYQQK?P
AKAPKLFIYNANSLONGVPSRFSGSGSGTDY TLTISSLOPE
DEATYYCOQOQYNNYPPTFGGGTKVEIKRTVAAPSVEICPPS
DEQLKSGTASVYCLLNNFYPREAKVOWEKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKYVYACEVTH
OGLSSPVTKSEFNRGES

BAPO06S
heavy chain #2

EVOQLLESGGGLVQPGGSLRLSCAASGETESSYAMSWVRQ
APGKGLEWVSGITGSGGSTYYADSVKGRFTISRDNSENT
LYLOMNSLRAEDTAVYYCAKDPGTTVIMSWEFDPWGQG
TLVIVSSASTKGPSVEPCAPSSRETSESTAALGCLVKDYF
PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLESSVVTVPS
SSEGTKTYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTEMISRTPEVTICVVVDYSQEDPE
VOFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLH
ODWLNGKEYRKCKVSNKGEPSSIEKTISKAKGQPREPQVY
TEPPSQEEMTRENQVSLWCLVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLYSRLTVBEKSRWQEGNVFSCSV
MHEALHNHYTOKSLSLSLGK

BAPOOGGS fight

chain #2

EIVLTQSPGTLSLSPGERATLSCRASQSVRGRYLAWYQQ

KPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLE
PEDFAVEYCQQYGSSPRTFGOQGTKVEIKRTVAAPSVFICP
PSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSG
NSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THOGLSSPVTKSENRGES

BAP0066
heavy chain #2

EVQLLESGGGLVQPGGSLRLSCAASGEFTFSSYAMSWVRO
APGKGLEWVSGITGSGGSTYYADSVKGRFTISRDNSKNT
LYLQMNSLRAEDTAVYYCAKDPGTTVIMSWFDPWGOQG
TEVTVSSASTKGPSVEFPLAPSSRSTSESTAALGCLVKDYYFP
EPVTVSWNSGALTSGVHTCPAVLQSSGLYSLESVVTIVESS
SLGTETYTCNVDHKPSNTEKVDKRVESKY GPPCPPCPAPE
FLGGPSVFLFPPEPKDTLMISRTPEVICVVVDVSQEDPEV
QFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKGLPSSIEKTISKAKGOPREPQVYT
LPPSQEEMTKNQVSLWCLVEGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSRLTVDKSRWOQEGNVESCIVM
HEALHNHYTOKSLSLSLGK

BAPOO66 light
chain #2

EIVLTOQSPGTLSLSPGERATLSCRASQSVRGRYLAWY(QQ

KPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLE
PEDFAVEYCQQYGSSPRTIFGOGTEVEIKRTVAAPSVFEIFP
PSDEQLKSGTASYVVCLLNNFYPREAKVOWKVDNALQSG
NSQESVTEQDSKDSTYSLCSTLTLSKADYEKHKYYACEV
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THOGLSSPVTESEFNRGES

160.

BAPOOGT
heavy chain #2

EVQLLESGGGLVQPGGSLRLSCAASGEFTFSSYAMSWYVYRQ
APGKGLEWVSGITGSGGSTY YADSVKGRETISRDNSKNT
LYLOMNSLRAEDTAVYYCAKDPGTTVIMSWEFDPWGQG
TEVTVSSASTKGPSVCPLAPSSRSTSESTAALGCLVKDYF
PEPVIVSWNSGALTSGVHTFPAVLQSSGLYSLESVVTIVES
SSLGTKTYTCNYVDHKPSNTKVDKRVESKYGPPCPPCPAP
EFLGGPSVFLFPPKPKDTLMISRTPEVICVVVDVSQEDPE
VOFNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLH
ODWLNGKEYKCKVSNKGEPSSIEKTISKAKGQPREPQVY
TLPPSGEEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPE
NNYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVESCSY
MHEALHNHYTOKSLSLSLGK

BAPOGGOT light
chain #2

EIVLTQSPGTLSLSPGERATLSCRASQSVRGRYLAWYQQ

KPGOQAPRLLIYGASSRATGIPDRESGSGSGTDFTLTISRLE
PEDFAVEYCQQYGSSPRTFGOGTKVEIKRTVAAPSVFICP
PSDEQLKSGTASVVCLLNNFYPREAKVOWKVDNALQSG
NSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEV
THOGLSSPVTEKSENRGES

BAPOO6R
heavy cham #2

EVQLLESGGGLVQPGGSLRLSCAASGETESSYAMSWVYRO
APGKGLEWVSGITGSGGSTYYADSVKGRFTISRDNSKENT
LYLOMNSLRAEDTAVYYCAKDPGTTVIMSWEFDPWG(QG
TEVTIVSSASTKGPSVEPLAPSSRSTSESTAALGCLVKDYEP
EPVTVSWNSGALTSGVHTFPACLOQSSGLYSLISVVTVPSS
SLOTETYTCNVDHKPSNTEKVDKRVESKYGPPCPPCPAPE
FLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEV
QFNWYVDGVEVHNAKTKPREEQEFNSTYRVVSVLTVLHQ
DWLNGKEYKCKVSNKGLPSSIERTISKAKGQPREPQVYT
LPPSQEEMTKNQVSLWCLVKGFYPSDIAVEWESNGQPEN
NYKTTPPVLDSDGSFFLYSRLTVDKSRWQEGNVESCSVM
HEALHNHYTQKSLSLSLGK

BAPOOGR/BAP
0074/BAPOG7T
S/BAPOOTS
light chain #2

EIVLTQSPGTLSLSPGERATLSCRASOSVRGRYLAWY QGO

KPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLE
PEDFAVEYCQQYGSSPRTFGOGTEVEIKRTVAAPSYEIFP
PSDEQLKSGTASVVCLINNFYPREAKVOWKVDNALQSG
NSCESVTEQDSKDSTYSLSSTLTLSKADYEKHEVYACEY
THOGLSSPVTKSENRGES

171.

BAPOO74
heavy chain #1

EVQLVQSGAEVKKPGASVKVSCKASGYTFTDYEIHWVR
QAPGKGLEWMGAIDPETGGTAYNQKFKGRVIMTTDTST
STAYMELRSLRSDDTAVYYCYSYDYVTYWGQGTIVIVS
SASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTY
SWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSNFGTQ
TYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGES
VFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWY
VDGVEVHNAKTKPREEQFNSTFRYVSVLTYVHQDWLNG
KEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLPPCRE
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EMTENQVSEWCLVKGEFYPSDIAVEWESNGQOPENNYKTT
PPMLDSDGSFFLYSKLTVDESRWOQGNVEFSCSVMHEAL
HNHYTOQKSLSLSPGK

172.

BAPG074
heavy chain #2

EVOQLLESGGGLVQPGGSLRLSCAASGEFIFSSYAMSWVRQ
APGKGLEWVSGITGSGGSTY YADSVKGREFTISRDNSKNT
LYLOMNSLRAEDTAVYYCAKDPGTTVIMSWEFDPWGQG
TEVIVSSASTKGPSVEPLAPSSRSTSESTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPACLQSSGLYSLSSVVTVPSS
NEGTQTYTCNVDHKPSNTKVDKTYVERKCCVECPPCPAPP
VAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQ
FNWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQGD
WENGKEYRKCKVSNKGLPAPIEKTISKTKGQPREPQVCTL
PPSREEMTKNQVSLSCAVKGFYPSDIAVEWESNGQPENN
YKTTPPMLDSDGSFFLVSKLTVDKSRWQQOGNVESCSVM
HEALHNRFTOKSLSLSPGK

173.

BAPOGTS
heavy chain #1

EVOQLVOSGAEVEKPGASVKVSCKASGYTFTDYEIHWVR
QAPGKGLEWMGAIDPETGGTAYNQKFKGRVIMTTDTST
STAYMELRSERSDDTAVYYCYSYDYVTYWGQGTTVTVS
SASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTO
TYICNVNHKPSNTKVDKKVEPKSCDRKTHTCPPCPAPEAA
GGPSVFLFPPKPKDTLMISRTPEVTCVYVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQD
WENGKEYKCKVSNKALPAPIEKTISKAKGOGPREPOVCTL
PPSREELTKNQVSLSCAVKGFYPSDIAVEWESNGQPENN
YRKTTPPVLDSDGSFFLVSKLTVDKSRWOQGNVESCSVM
HEALHNRFTOKSLSLSPGK

174.

BAPGO73
heavy chain #2

EVQLLESGGGLVQPGGSLRLSCAASGEFTESSYAMSWVRO
APGKGLEWVSGITGSGGSTYYADSVKGRFTISRDNSENT
LYLOMNSLRAEDTAVYYCAKDPGTTVIMSWEDPWGQG
TLVIVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVEDYF
PEPVTIVSWNSGALTSGVHTFPACLOSSGLYSLSSVVTVPS
SSLGTOTYICNVNHKPSNTKVDKEVEPKSSDKTHTCPPCP
APEAAGGPSVFLFPPEPKDTLMISRTPEVTCVVVDVSHED
PEVRKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHODWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREPQ
VYTLPPCRDELTKNQVSLWCLVKGFYPSDIAVEWESNG(Q
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWOQGNVESC
SYMHEALHNHYTQOKSLSLSPGK

BAPOOT6
heavy chain #1

EVQLVOSGAEVEKPGASVKVSCKASGYTFTDYEIHWVR

QAPGKGLEWMGAIDPETGGTAYNQKFKGRYTMTTDTST
STAYMELRSLRSDDTAVYYCYSYDYVTYWGQGTTVTIVS
SASTKGPSVEPLAPSSKSTSGGTAALGCLVKDYFPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTO
TYICNVNHKPSNTKVDKREVEPKSCDKTHTCPPCPAPEAA

GGPSVELFPPKPKDTLIMISRTPEVICVVVDVSHEDPEVKF
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NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHGD
WELNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVCTL
PPSRDELTENQVSLSCAVKGEFYPSDIAVEWESNGQPENN
YKTTPPVLDSDGSFFLVSKLTVDESRWQOQGNVESCSVLH
EALHARFTOKSLSLSPGK

BAPOO76
heavy chain #2

EVOQLLESGGGLVQPGGSLRLSCAASGFIFSSYAMSWYVRG
APGKGLEWVSGITGSGGSTY YADSVKGREFTISRDNSKNT
LYLOMNSLRAEDTAVYYCAKDPGTTVIMSWFDPWGQG
TEVTVSSASTKGPSVEPLAPSSKSTSGGTAALGCLVKDYF
PEPVIVSWNSGALTSGVHTFPACLOSSGLYSLISVVTYPS
SSLGTOQTYICNVNHKPSNTKVDKKVEPKSSDKTHTCPPCP
APEAAGGPSVELFPPKPEKDTLMISRTPEVICYVVDVSHED
PEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHOQDWLNGKEYKCKVSNKALPAPIEKTISKAKGOPREP(
VYTLPPCRDELTEKNQVSLWCLVKGFYPSDIAVEWESNG(
PENNYKTTPPVLDSDGSFFLYSKLTVDEKSRWOQQGNVESC
SVLHEALHAHYTQOKSLSLSPGK

BAPGG6S
heavy chain

EVOLYVQSGAEVEKPGASVEKVSCKASGYTFTDYEIHWVR
QAPGKGLEWMGAIDPETGGTAYNQKFKGRVIMTITDTST
STAYMELRSERSDDTAVYYCYSYDYVTYWGQGTTVTVS
SASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLESSVVTVPSSSLGTR
TYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEAAGGP
SVYFLFPPKPKDTLMISRTPEVTICVVVDVSQEDPEVOFNW
YYVDOVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWEN
GKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTLPPSQ
EEMTKNQVSLTCLVKGFYPSDIAVEWESNGQOPENNYKTT
PPVLDSDGSFFLYSKLTVDKSRWOEGNVESCSVMHEALH
NHYTQKSLSLSPGKGGGGIGGOGIGGOGSEIVLTQSPGT
LSLSPGERATLSCRASQSVRGRYLAWYQQKPGQAPRLLI
YGASSRATGIPDRFSGSGSGTDEFTLTISRLEPEDFAVEYC(Q
QYGSSPRTFGCGTKVEIKGGGGSGGGGSGGGGSGGGGSE
VQLLESGGGLVQPGGSLRLICAASGEFTEFSSYAMSWVRQ
APGKCLEWVSGITGSGGSTYYADSVKGRFTISRDNSKNT
LYLOMNSLRAEDTAVYYCAKDPGTTVIMSWIEDPWGQG
TEVTVSA

178.

BAPOGTO/BAP
0071 heavy
chain

EVOLVQSGAEVEKKPGASVEVSCKASGYTFTDYEIHWVR
QAPGKGLEWMGAIDPETGGTAYNQKFKGRVIMTITDTST
STAYMELRSERSDDTAVYYCYSYDYVTYWGQGTTVTVS
SASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTV
SWNSGALTSGVHTFPAVLQOSSGLYSLESSVVTVPSSSLGTK
TYTCNVDHKPSNTKVDKRVESKYGPPCPPCPAPEAAGGP
SVYFLFPPKPKDTLMISRTPEVTCVVVDVSQEDPEVOFNW
YVDGVEVHNAKTKPREEQFNSTYRVVSVLTYVLHQDWLN
GKEYKCKVSNKGLPSSIEKTISKAKGQPREPOQVYTLPPSQ
EEMTKNQVSLTCLVEKGFYPSDIAVEWESNGOQPENNYKTT
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PPVLDSDGSFFLYSKLTVDKSRWOQEGNVFSCSVMHEEALH
NHYTQKSLSLSPGKGGGGSGGGGSGGGGSEVOLLESGG
GLVQPGGSLRLSCAASGEFTFSSYAMSWVROAPGKCLEW
VSGITGSGGSTY YADSVEGRFTISRDNSKNTLYLOMNSL
RAEDTAVYYCAKDPGTTVIMSWEFDPWGQGTLVTVSSGG
GGSGGGGSGGGESGHGGGSEIVLTQSPGTLSLSPGERATLS
CRASOSVRGRYLAWYQQEPGQAPRLLIYGASSRATGIPD
RESGSGSGTDFTLTISRLEPEDFAVEFYCQQYGSSPRTFGCG
TKVEIK

BAPQG72
heavy chain

EVQLVQSGAEVKKPGASVKVSCKASGYTFTDYEIHWVR
QAPGKGLEWMGAIDPETGGTAYNQKFRKGRVIMTTDTST
STAYMELRSLRSDDTAVYYCYSYDYVTIYWGQGTTVTVYS
SASTKGPSVFPLAPCSRSTSESTAALGCLVEDYFPEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNEGT(Q
TYTCNVDHKPSNTKVDKTVERKCCVECPPCPAPPVAGPS
VELFPPKPKDTLMISRTPEVICVVVDVSHEDPEVOQINWY
VDGVEVHNAKTKPREEQFNSTFRVYSVLTVVHODWLNG
KEYKCKVSNKGLPAPIEKTISKTKGOPREPOVYTLPPSRE
EMTENQVSLTCLVKGEFYPSDIAVEWESNGQPENNYEKTTP
PMEDSDGSFFLYSKLTVDKSRWOQOGNVESCSYMHEALH
NHYTQKSLSLSPGKGGGGRGGGGGGGGSEVQLLESGE
GLVQPGGSLRLSCAASGEFTFSSYAMSWVROAPGKCLEW
VSGITGSGGSTY YADSVEGRFTISRDNSKNTLYLOMNSL
RAEDTAVYYCAKDPGTTVIMSWFDPWGQGTLVTVSSGG
GGSGGGGSGGGGSGGGGSEIVLTQSPGTLSLSPGERATLS
CRASQSVRGRYLAWYQQEPGQAPRLLIYGASSRATGIPD
RESGSGSGTDFTLTISRLEPEDFAVEFYCQQYGSSPRTFGCG
TKVEIK

180.

BAPQOGT3
heavy chain

EVOLVOSGAEVKEPGASVEVSCKASGYTFTDYEIHWVR
QAPGKGLEWMGAIDPETGGTAYNQKFRKGRVIMTTDTST
STAYMELRSLRSDDTAVYYCYSYDYVTIYWGQGTTVTIVYS
SASTKGPSVFPLAPSSKSTSGGTAALGCLVEDYFPEPVTY
SWNSGALTSGVHTFPAVLOSSGLYSLSSVVTVPSSSLGTO
TYICNVNHEPSNTEVDKKVEPKSCDKTHTCPPCPAPEAA
GOPSVFLIPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHOD
WEINGKEYRKCKVENKALPAPIEKTISKAKGQOPREPQVYTL
PPSRDELTENQVSLTCLVKGEFYPSDIAVEWESNGOPENN
YKTTPPVLDSDGSFFLYSKLTVDESRWOQQGNVESCSVM
HEALENHYTQESLSLSPGKGGGGSGGGGSGGGGSEVQL
LESGGGLVOPGGSLRLSCAASGFTEFSSYAMSWVRQAPGK
CLEWVSGITGSGGSTYYADSVKGRITISRDNSKNTLYLQ
MNSLRAEDTAVYYCAKDPGTTVIMSWEFDPWGQGTLVT
VSSGGGGSGGGGSGHGGGSGGOGGSEIVLTQSPGTLSLSPGE
RATLSCRASQSVRGRYLAWYQOQKPGQAPRLLIYGASSRA
TGIPDRFSGSGSGTDFTLTISRLEPEDFAVFYCQQYGSSPR
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| TFGCGTKVEIK

Additional exemploary anti-DKK1 or anti-sclerostin sequences

164, 11HIO VH2 EVOLVESGGGLVQPANSLKLSCAASGFTFSDYAMAWYVR
QSPKKGLEWVATHYDGSSTYYRDSVKGRFTISRDNAKST
LYLOMDSLRSEDTATYYCATGLGIATDYFDYWGQGVLY
TVSS

165. HHIO VL2 DIRMTOSPASLSASLGETYNIECLASEDIYSDLAWYQQKP
GESPOLLIYNANSLONGVPSRFSGSGSGTQYSLKINSLOS
EDVATYFCOQQYNNYPPTFGGGTKLELK

166. 11H10 VH3 EVOLVESGGGVVPGRSLRLSCAASGFTFSBYAMAWVR
QAPGKCLEWVATIHYDBGSSTYYRDSYVREGREFTISRDNSKN
TLYLOMNSLRAEDTAVYYCATGLGIATDYFDYWGQGT
LVTVSS

167. T1HI0 VL3 DIRMTQSPFSLSASVGDRVTITCLASEDIYSDLAWYQQKP
AKAPKLFIYNANSLONGVPSRFSGSGSGTDYTLTISSLQPE
DFATYYCOQOYNNYPPTFGCGTKVEIK

168. hAb VH2 EVOLVOSGAEVEKPGASVKVSCKASGYTFTDYEIHWVR
QAPGKCLEWMGAIDPETGGTAYNOQKFKGRVTMTTDTST
STAYMELRSLRSDPDTAVYYCYSYDYVTYWGQGTTVTVS
S

169, hABL VL2 DVVMTOSPLSLSVSPGERASLSCKSSQSLLYSBGRTYLN
WYLQKPGOSPORLIVLVSKLDBSGVPDRFSGSGSGTDFTL
KISRVOSEDVGVYYCWOGTHLPHTFGCGTKVEIK

170. hAb2 VL2 DIQMTQOSPSSLSASVGDRVTITCRESQSLLYSDBGRTYLN
WYQCOKPGKSPKRLIYLYSKEDBSGVPDRFSGSGSGTDFTL
TISSLQPEDFATYYCWOGTHLPHTFGCGTKVEIK

Peptide amino acid sequences on the second loop of Sclerostin
185 1 hScl110-133/ | GPARLLPNAIGRGKWWRPSGPDFR
pepl
186 1 hScl1i9-126 | IGRGKWWR
187 | pepS PNAIGRGKWWR
188 | pepd IGRGKWWRPSGP
Additional sequences
183 | SOST HUNI QGWOAFKNDATENPELGEYPEPPPELENNKTMNRAENG
AN Q9B(B4 | GRPPHHPFETKDVSEYSCRELHFTRYVIDGPCRSAKPVTE
LVCSGQCGPARLLPNAIGRGKWWRPSGPDFRCIPDRYRA
QRVOLLCPGGEAPRARKVRLVASCKCKRLTRFHNGSEL
KDFGTEAARPOQKGREKPRPRARSAKANCQGAELENAY
184 | SOST MACF | QOGWOAFKNDATEHNPELGEYPEPPPDLENNKTMNRAENG
A AGAZKSYV | GRPPHHPFETKDVSEYSCRELHFTRYVTDGQCRSAKPVT
UES ELVCSGOCGPARLLPNAIGRGKWWRPSGPDFRCIPDRYR
AQRVOQLLCPGGAAPRARKVRLVASCKCKRLTRFHNQSE
LKDFGPEAARPOKGRKPRPRARGAKANQAELENAY
188 | 5O8T MACM | QGWOQAFKNDATEHPELGEYPEPPPELENNKTMNRAENG

U F6WYL4

GRPPHHPFETKDVSEYSCRELHFTRYVTDGOQCRSAKFVT
ELVCSGQCGPARLLPNAIGRGEKWWRPSGPDERCIPDRYR
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AQRVOQLLCPGGAAPRARKVRLVASCKCKRLTRFHNQSE
LEDFGPEAARPOKGREPRPRARGAKANQAELENAY

196 | SOST MOUS | QGWQAFRNDATEVIPGLGEYPEPPPENNQTMNRAENGG

E Q99P63

RPPHHPYDAKDVSEYSCRELHYTRFLTDGQURSAKPVTE

LVCSGQCGPARLLPNAIGRVKWWRPNGPDFRCIPDRYRA
ORVQLLCPGGAAPRSRKVRLVASCKCKRETRFHNQSELK
DFGPETARPOQKGRIKPRPGARGAKANQAELENAY

191 | SOST RAT Q | QGWQAFKNDATEVIPGLREYPEPPQELENNQTMNRAEN
99P67 GGRPPHHPYDTKDVSEYSCRELHYTRFVIDGQURSAKPV
TELVCSGQCGPARLLPNAIGRVEK WWRPNGPDFRCIPDRY
RAQRVOQLLCPGGAAPRSRKVRLVASCKCKRLTRFHNGS
ELEKDFGPETARPQKGRKPRPRARGAKANQAELENAY
192 | Pep2 mSOST | GPARLLPNAIGRVEKWWRPNGPDFR
193 | Pep3 GPARLLPNAIGR
WmSOST
194 | Pepd hSOST RLLPNAIGRGK
195 1 Pep7 hSOST KWWRPSGPDFR
196 | Pep§ mSOST | PNAIGRVKWWR
197 1 Pep9 mSOST | IGRVKWWRPNGP
198 | PeplO mSOST | KWWRPNGPDFR
199 | HC-CDRI1 DFEIH
200 | HC-CDR2 AIDPETGGSANNQKFKA
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CLAIMS

1. An anti-Sclerostin construct comprising an antibody moiety that specifically recognizes
Sclerostin, wherein the antibody moiety binds to an epitope on Sclerostin, wherein the epitope

comprises the amino acid sequence set forth in SEQ ID NO: 186,

2. An anti-Sclerostin construct comprising an antibody moiety that specifically recognizes
Sclerostin, wherein the antibody moiety comprises a heavy chain variable region (Vi) and a light
chain variable region (V1 ), wherein:

the Vi comprises a HC-CDR1 comprising the amino acid sequence of any one of SEQ
1D NQOs: 1-4 and 12, a HC-CDR2 comprising the amino acid sequence of any one of SEQ 1D
NOs: 5-8 and 13, and a HC-CDR3 comprising the amino acid sequence of any one of SEQ 1D
NQOs: 9-11 and 14, or a variant thereof comprising up to 5, 4, 3, 2, or | amino acid substitutions
in the HC-CDRs; and

the Vi comprises a LC-CDRI comprising the amino acid sequence of any one of SEQ 1D
NOs: 15-17, 85, and 86, a LC-CDR2 comprising the amino acid sequence of any one of SEQ ID
NOs: 18 and 19, and a LC-CDR3 comprising the amino acid sequence of any one of SEQ ID
NOs: 20 and 21, or a variaot thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in

the LC-CDRs.

3. The anti-Sclerostin construct of claim 1 or claim 2, wherein:

a} the Vg comprises the HC-CDR1 comprising the amino acid sequence of SE{ D NO:
12, the HC-CDR2 comprising the amino acid sequence of 3EQ ID NO: 13, and the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 14; and the Vi comprises the LC-CDRI
comprising the amino acid sequence of SEQ [D NOG: 15 or 16, the LC-CDRZ comprising the
amino acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid sequence
of any one of SEQ D NOs: 20, or

b} the Vy comprises the HC-CDRI comprising the amino acid sequence of SEQ 1D NO:
1, the HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 5, and the HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 9; and the Vi, comprises the LC-CDRI

comprising the amino acid sequence of SEQ 1D NO: 135, the LC-CDR2Z comprising the amino
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acid sequence of SEQ ID NO: 18, and the LC-CDR3 comprising the amino acid sequence of any
one of SEQ ID NOs: 20.

4, The anti-Sclerostin construct of claim 1 or claim 2, wherein the Vy comprises the HC-
CDR1 comprising the amino acid sequence of SEQ {D NO: 1, the HC-CDR2 comprising the
amino acid sequence of SEQ 1D NO: 6, and the HC-CDR3 comprising the amino acid sequence
of SEQ 1D NO: 10; and the Vi, comprises the LC-CDR1 comprising the amino acid sequence of
SEQ 1D NO: 15, the LC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 18, and the

LC-CDR3 comprising the amine acid sequence of any one of SEQ 1D NOs: 20.

5. The anti-Sclerostin construct of claim 1 or claim 2, wherein the Vy comprises the HC-
CDR1 comprising the amino acid sequence of SEQ 1D NO: 2, the HC-CDR2 comprising the
amino acid sequence of SEQ ID NO: 7, and the HC-CDR3 comprising the amino acid sequence
of SEG ID NO: 10; and the Vi comprises the LC-CDRI comprising the amino acid sequence of
SEQ ID NO: 15, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 18, and the

LC-CDR3 comprising the amino acid sequence of any one of SEQ ID NGs: 20,

6. The anti-Sclerostin construct of claim 1 or claim 2, wherein the Vy comprises the HC-
CDRI1 comprising the amino acid sequence of SEQ 1D NO: 2, the HC-CDR2 comprising the
amino acid sequence of SEQ 1D NO: 6, and the HC-CDR3 cormprising the amino acid sequence
of SEQ 1D NO: 10; and the Vi comprises the LC-CDRI comprising the amino acid sequence of
SEQ ID NO: 15, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 18, and the

LC-CDR3 comprising the amino acid sequence of any one of SEQ 1D NOs: 20.

7. The anti-Sclerostin construct of claim 1 or claim 2, wherein the Vy comyprises the HC-
CDRI1 comprising the amino acid sequence of SEQ (D NO: 1, the HC-CDR2 comprising the
amino acid sequence of SEQ ID NO: 5, and the HC-CDBR3 comprising the amino acid sequence
of SEQ ID NO: 10; and the Vi, comprises the LC-CDR1 comprising the amino acid sequence of
SEQ 1D NO: 16, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 18, and the

LC-CDR3 comprising the aminoe acid sequence of any one of SEQ 1D NOs: 20
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8. The anti-Sclerostin construct of claim 1 or claim 2, wherein the Vi comprises the HC-
CDR1 comprising the amino acid sequence of SEQ 1D NO: 3, the HC-CDR2 comprising the
amino acid sequence of SEQ [D NO: 7, and the HC-CDR3 comprising the amino acid sequence
of SEQ ID NO: 10; and the Vy comprises the LC-CDRI comprising the amino acid sequence of
SEQ ID NO: 15, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 18, and the
LC-CDR3 comprising the amino acid sequence of any one of SEQ 1D NOs: 20,

9. The anti-Sclerostin construct of claim 1 or claim 2, wherein the Vy comprises the HC-
CDRI comprising the amino acid sequence of SEQ 1D NO: 1, the HC-CDR2 comprising the
amino acid sequence of SEQ 1D NQ: 5, and the HC-CDR3 comprising the amino acid sequence
of SEQ 1D NO: 10; and the Vi, comprises the LC-CDRI comprising the amino acid sequence of
SEQ 1D NOG: 16, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 18, and the
LC-CDR3 comprising the amino acid sequence of any one of SEQ 1D NOs: 20,

10. The anti-Sclerostin construct of claim 1 or claim 2, wherein the Vy comprises the HC-
CDRI comprising the amino acid sequence of SEQ 1D NO: 4, the HC-CDR2 comprising the
amino acid sequence of SEQ 1D NQO: 8, and the HC-CDR3 comprising the amino acid sequence
of SEQ 1D NO: 11; and the Vi comprises the LC-CDRI comprising the amino acid sequence of
SEQ ID NO: 17, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 19, and the
LC-CDR3 comprising the amino acid sequence of any one of SEQ ID NOs: 21.

11. The anti-Sclerostin construct of claim 1 or claim 2, wherein the Vy comprises the HC-
CDR1 comprising the amino acid sequence of SEQ ID NO: 1, the HC-CDR2 comprising the
amino acid sequence of SEQ ID NO: §, and the HC-CDR3 comprising the amino acid sequence
of SEQ 1D NO: 9; and the Vi, comprises the LC-CDR1 comprising the amino acid seguence of
SEQ ID NG: 85, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 1§, and the
LC-CDR3 comprising the amino acid sequence of any one of SEQ ID NGs: 20,

12. The anti-Sclerostin construct of claim 1 or claim 2, wherein the Vi comprises the HC-
CDR1 comprising the amino acid sequence of SEQ 1D NO: 1, the HC-CDR2 comprising the
amino acid sequence of SEQ ID NO: §, and the HC-CDR3 comprising the amino acid sequence

of SEQ 1D NO: 9; and the Vi comprises the LC-CDRI comprising the amino acid sequence of
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SEQ 1D NO: 86, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 18, and the

LC-CDR3 comprising the amino acid sequence of any one of SEQ 1D NOs: 20.

13. An anti-Sclerostin construct comprising an antibody moiety that specifically recognizes
Sclerostin, wherein the antibody moiety comprises a heavy chain variable region (V) and a light
chain variable region (Vy), wherein:

aya HC-CDR1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vi having the sequence set forth in SEQ
D NO: 22, and a LC-CDRY, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the V having the sequence set forth in
SEQ ID NO:; 23;

bya HC-CDRI1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vg having the sequence set forth in SEQ
D NO: 24, and a LC-CDRI1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the Vi, having the sequence set forth in
SEQ ID NG: 25;

¢y a HC-CDRI, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vg having the sequence set forth in SEQ
ID NO: 26, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI, a CDR2, and a CDR3 within the Vi having the sequence set forth in
SEQ ID NO: 27;

d} a HC-CDR1, a HC-CDRZ2, and a HC-CDR3, respectively comprising the aming acid
sequences of a CDR1, a CDRZ, and a CDR3 within the Vi having the sequence set forth in SEQ
1D NO: 28, and a LC-CDRY, a LC-CDRZ, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI1, a CDRZ2, and a CDR3 within the Vi having the sequence set forth in
SEQ ID NO: 29;

e} a HC-CDR1, a HC-CDR2Z, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDRZ, and a CDR3 within the Vg having the sequence set forth in SEQ
1D NO: 30, and a LC-CDR1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the ¥V, having the sequence set forth in
SEQ ID NOG: 31;

286



WO 2022/063262 PCT/CN2021/120612

fya HC-CDR1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vg having the sequence set forth in SEQ
D NG: 32, and a LC-CDRI1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the ¥y, having the sequence set forth in
SEQ ID NO: 33;

gya HC-CDRI1, a HC-CDRZ, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vi having the sequence set forth in SEQ
D NO: 34, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI, a CDR2, and a CDR3 within the V¢ having the sequence set forth in
SECQ D NO: 35

hya HC-CDR]1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDRZ, and a CDR3 within the Vg having the sequence set forth in SEQ
D NO: 36, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI, a CDR2, and a CDR3 within the Vi having the sequence set forth in
SEQ ID NO: 37;

i) a HC-CDRI, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2Z, and a CDR3 within the Vg having the sequence set forth in SEQ
1D NO: 38, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the V¢ having the sequence set forth in
SEQ ID NO: 39;

i) a HC-CDR1, a HC-CDR2Z, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vy having the sequence set forth in SEQ
{2 NO: 40, and a LC-CDRI, a LC-CDRZ, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI, a CDRZ, and a CDR3 within the V¢ having the sequence set forth in
SEQ 1D NO: 41;

kya HC-CDRI1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vg having the sequence set forth in SEQ
IDNO: 87, and a LC-CDRI, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the ¥V, having the sequence set forth in
SEQ ID NO: 88;
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1ya HC-CDRI1, a HC-CDR2Z, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vg having the sequence set forth in SEQ
D NG: 87, and a LC-CDRI1, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDR1, a CDR2, and a CDR3 within the ¥y, having the sequence set forth in
SEQ ID NO: 89; or

m)a HC-CDR1, a HC-CDR2, and a HC-CDR3, respectively comprising the amino acid
sequences of a CDR1, a CDR2, and a CDR3 within the Vi having the sequence set forth in SEQ
D NO: 87, and a LC-CDRYE, a LC-CDR2, and a LC-CDR3, respectively comprising the amino
acid sequences of a CDRI1, a CDR2, and a CDR3 within the V¢ having the sequence set forth in
SEQ D NO: 90.

14. The anti-Sclerostin construct of any one of claims 1-13, wherein the Vi comprises an
amino acid sequence of any one of SEQ ID NGs: 22, 24, 26, 28, 30, 32, 34, 36, 38§, 40, and 87, or
a variant comprising an amino acid sequence having at least about 80% sequence identity; and/or
wherein the Vi comprises an amino acid sequence of any one of SEQ 1D NOs: 23, 25, 27, 29, 31,
33, 35,37, 39, 41, and 88-90 or a variant comprising an amino acid sequence having at least

about 0% sequence identity.

15. The anti-Sclerostin construct of claim 14, wherein:

a) the Vg comprises an amino acid sequence of SEQ 1D NO: 22, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the Vi comprises an
amino acid sequence of SEQ ID NO: 23, or a variant comprising an amino acid sequence having
at feast about 80% sequence identity,

b} the Vi comprises an amino acid sequence of SEQ ID NO: 24, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the Vi comprises an
amino acid sequence of SEQ ID NO: 25, or a variant comprising an amino acid sequence having
at least about 80% sequence identity,

¢) the Vy comprises an amino acid sequence of SEQ 1D NO: 26, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the Vi comprises an
amino acid sequence of SEQ ID NO: 27, or a variant comprising an amino acid sequence having

at least about 80% sequence identity,
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d} the Vy comprises an amino acid sequence of SEQ [D NO: 2&, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the Vi comprises an
amino acid sequence of SEQ [D NO: 29, or a variant comprising an amino acid sequence having
at least about 80% sequence identity,

) the Vg comprises an amino acid sequence of SEQ ID NO: 30, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the Vi, comprises an
amino acid sequence of SEQ [D NO: 31, or a variant comprising an amino acid sequence having
at least about 80% sequence identity,

f} the Vi comprises an amino acid sequence of SEQ 1D NQ: 32, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the Vy comprises an
amino acid sequence of SEQ D NO: 33, or a variant comprising an amino acid sequence having
at least about 80% sequence identity,

g} the Vy comprises an amino acid sequence of SEQ 1D NO: 34, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the Vi comprises an
amino acid sequence of SEQ ID NQO: 35, or a vartant comprising an amino acid sequence having
at least about 80% sequence identity,

b} the Vg comprises an amino acid sequence of SEQ ID NO: 36, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the Vi comprises an
amino acid sequence of SEQ ID NO: 37, or a variant comprising an amino acid sequence having
at feast about 80% sequence identity,

i} the Vg comprises an amino acid sequence of SEQ 1D NO: 38, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the Vi comprises an
amino acid sequence of SEQ ID NO: 39, or a variant comprising an amino acid sequence having
at least about 80% sequence identity,

1) the Vy comprises an amino acid sequence of SEQ 1D NO: 40, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the Vi comprises an
amino acid sequence of SEQ ID NO: 41, or a variant comprising an amino acid sequence having
at least about 80% sequence identity,

k) the Vy comprises an amino acid seguence of SEQ ID NO: 87, or a variant comprising

an amino acid sequence having at least about 80% sequence identity; and the Vy comprises an
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amino acid sequence of SEQ 12 NO: &&, or a variant comprising an amino acid sequence having
at least about 80% sequence identity,

1) the Vi comprises an amino acid sequence of SEQ ID NO: 87, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the Vi, comprises an
amino acid sequence of SEQ [D NO: 89, or a variant comprising an amino acid sequence having
at least about 80% sequence identity, or

m} the Vg comprises an amine acid sequence of SEQ ID NO: 87, or a variant comprising
an amino acid sequence having at least about 80% sequence identity; and the Vi comprises an
amino acid sequence of SEQ D NO: 90, or a variant comprising an amino acid sequence having

at least about 80% sequence identity.

16. An anti-Sclerostin construct comprising an antibody moiety that specifically recognizes
Sclerostin, wherein the antibody moiety is a humanized antibody moiety derived from an anti-
Sclerostin antibody comprising a heavy chain variable region (V) and a second light chain
variable region (Vy), wherein:

a) the Vg comprises a HC-CDR1 comprising the amino acid sequence of SEQ ID NG: 1,
a HC-CDR2Z comprising the amino acid sequence of SEQ 1D NG: 5, and a HC-CDR3 comprising
the amino acid sequence of SEQ 1D NO: 9, or a variant thereof comprising up to 5,4, 3, 2, or 1
amino acid substitutions in the HC-CDRs; and the Vi comprises a LC-CDR1 comprising the
amino acid sequence of SEQ D NO: 15, a LC-CDR2 comprising the amino acid sequence of
SEQ ID NG: 18, and a LC-CDR3 comprising the amino acid sequence of auy one of SEQ ID
N(Os: 20, or a variant thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in the LC-
CDRs;

b) the Vi comprises a HC-CDR1 comprising the amino acid sequence of SEQ ID NO: 1,
a HC-CDRZ comprising the amino acid sequence of SEQ [P NO: 6, and a HC-CDR3 comprising
the amino acid sequence of SEQ D NO: 10, or a variant thereof comprising upto 5, 4, 3,2, or |
amino acid substitutions in the HC-CDRs; and the Vy, comprises a LC-CDR1 comprising the
amino acid sequence of SEQ ID NQO: 15, a LC-CDR2 comprising the amino acid sequence of
SEQ 1D NO: 18, and a LC-CDR3 comprising the amino acid sequence of any one of SEQ ID
NOs: 20, or a variant thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in the LC-

CDRs;
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¢) the Vg comprises a HC-CDR1 comprising the amino acid sequence of SEQ [ NO: 2,
a HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 7, and a HC-CDR3 comprising
the amino acid sequence of SEQ 11D NO: 10, or a variant thereof comprising up to 5, 4, 3,2, or 1
amino acid substitutions in the HC-CDRs; and the Vi, comprises a LC-CDR1 comprising the
amino acid sequence of SEQ [D NO: 15, a LC-CDR2 comprising the amino acid sequence of
SEQ 1D NO: 18, and a LC-CDR3 comprising the amino acid sequence of any one of SEQ ID
NOs: 20, or a variant thereof comprising up to 5, 4, 3, 2, or 1 amino acid substitutions in the LC-
CDRs;

d) the Vi comprises a HC-CDR1 comprising the amino acid sequence of SEQ 1D NO: 3,
a HC-CDR2 comprising the amino acid sequence of SEQ D NO: 6, and a HC-CDR3 comprising
the amino acid sequence of SEQ [D NO: 10, or a variant thereof comprising upto 5,4, 3,2, o1 |
amino acid substitutions in the HC-CDRs; and the Vi comprises a LC-CDR1 comprising the
amino acid sequence of SEQ ID NO: 15, a LC-CDR2 comprising the amino acid sequence of
SEQ ID NO: 18, and a LC-CDR3 comprnising the amino acid sequence of any one of SEQ ID
NOs: 20, or a variant thereof comprising up t0 5, 4, 3, 2, or | amino acid substitutions in the LC-
CDRs;

e} the Vg comprises a HC-CDRI1 comprising the amino acid sequence of SEQ 1D NO:
199, a HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 5, and a HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 14, or a variaut thereof comprising up to 3,
4, 3, 2, or I amino acid substitutions in the HC-CDRs; and the Vi comprises a LC-CDR1
comprising the amino acid sequence of SEQ 1D NO: 16, a LC-CDR2 comprising the amino acid
sequence of SEQ ID NO: 18, and a LC-CDR3 comprising the amino acid sequence of any one of
SEC 1D NOs: 24, or a variant thereof comprising up to 5, 4, 3, 2, or I amino acid substitutions in
the LC-CDRs;

f} the ¥V comprises a HC-CDR1 comprising the amino acid sequence of SEQ ID NG: 3,
a HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 200, and a HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 10, or a variant thereof comprising up to 5,
4, 3, 2, or 1 amino acid substitutions in the HC-CDRs; and the Vy, comprises a LC-CDR1
comprising the amino acid sequence of SEQ ID NO: 15, a LC-CDR2 comprising the amino acid

sequence of SEGQ ID NO: 18, and a LC-CDR3 comprising the amino acid sequence of any one of
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SEQ ID NOs: 20, or a variant thereof comprising up to 5, 4, 3, 2, or | amino acid substitutions in
the LC-CDRs;

g} the Vi comprises a HC-CDR1 comprising the amino acid sequence of SEQ 1D NO:
199, a HC-CDR2 comprising the amino acid sequence of SEQ ID NO: 5, and a HC-CDR3
comprising the amino acid sequence of SE(Q ID NO: 10, or a variant thereof comprising up to 5,
4,3, 2, or | amino acid substitutions in the HC-CDRs; and the Vy comprises a LC-CDR1
comprising the amino acid sequence of SEQ [D NO: 16, a LC-CDR2 comprising the amino acid
sequence of SEQ D NO: 18, and a LC-CDR3 comprising the amino acid sequence of any one of
SEQ 1D NOs: 20, or a variant thereof comprising up to 5, 4, 3, 2, or | amino acid substitutions in
the LC-CDRs; or

h} the Vi comprises a HC-CDR1 comprising the amino acid sequence of SEQ 1D NO: 4,
a HC-CDR2 comprising the aromo acid sequence of SEQ ID NO: 8, and a HC-CDR2 comprising
the amino acid sequence of SEQ 1D NO: 11, or a variant thereof comprising up to 5,4, 3, 2, or |
amino acid substitutions in the HC-CDRs; and the Vi comprises a LC-CDR1 comprising the
amino acid sequence of SEQ ID NQO: 17, a LC-CDR2 comprising the amino acid sequence of
SEQ ID NO: 19, and a LC-CDR3 comprising the amino acid sequence of any one of SEQ 1D
NOs: 21, or a variant thereof comprising up to 5, 4, 3, 2, or T amino acid substitutions in the LC-

CDRs.

17. The anti-Sclerostin construct of any one of claims 1-16, wherein the antibody moiety is

an antibody or antigen-binding fragment thereof selected from the group consisting of a full-
iength antibody, a bispecific antibody, a single-chain Fv (scFv) fragment, a Fab fragment, a Fab’
fragment, a F(ab’},, an Fv fragment, a disulfide stabilized Fv fragment (dsFv), a disulfide
stabilized scFv (dsscFv), a (dsFv),, a Fv-Fc fusion, a scFv-Fe fusion, a scFv-Fv fusion, a diabody,

a tribody, and a tetrabody.

18, The anti- Sclerostin construct of any one of claims 1-17, wherein the construct is a full-

length antibody comprising an Fc fragment.

19. The aunti- Sclerostin construct of claim 17, wherein the antibody moiety is a scFv

fragment.
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20. The anti-Sclerostin construct of any one of claims 1-19, wherein the Sclerostin is a

human Sclerostin.

21. The anti-Sclerostin construct of any one of claims 1-17 and 19-20, wherein the anti-

Sclerostin construct further comprises a second moiety.

22 The anti-Sclerostin construct of claim 21, wherein the second motety comprises a second

antibody moiety that specifically recognizes an antigen.

23, The anti-Sclerostin construct of claim 22, wherein the second antibody moiety comprises

a second heavy chain variable region (Vy.2) and a light chain variable region (Vi)

24, The anti-Sclerostin construct of claim 22 or claim 23, wherein the antigen is DKK 1.
25. The anti-Sclerostin constroct of claim 24, wherein the DKK1 ts a human DKKI.
26. The anti-Sclerostin construct of claim 24 or claim 25, wherein the second antibody

moiety competes for a binding epitope of DKK1 with a third antibody moiety comprising a third
heavy chain variable region (Vi.3) and a third light chain variable region (Vp.3), wherein:

a) the Vi comprising a HC-CDR1 comprising the amino acid sequence of SEQ 1D
NO: 42, a HC-CDR2 comprising the amino acid sequence of SEQ 1D NO: 43, and a HC-CDR3
comprising the aming acid sequence of SEQ ID NO: 44, and the Vi comprises a LC-CDRI
comprising the amino acid sequence of SEQ 1D NO: 45, a LC-CDR2Z comprising the amino acid
sequence of SEQ ID NO: 46, and a LC-CDR3 comprising the amino acid sequence of SEQ 1D
NO: 47,

b} the Vi.; comprises a HC-CDR1 comprising the amino acid sequence of SEQ 1D NO:
48, a HC-CDR2 comprising the amino acid sequence of SEQ D NO: 49, and a HC-CDR3
comprising the amino acid sequence of SEQ ID NO: 50, and the Vi comprises a LC-CDR1
comprising the amino acid sequence of SEQ 1D NO: 51, a LC-CDR2 comprising the amino acid
sequence of SEQ ID NO: 52, and a LC-CDR3 comprising the amino acid sequence of SEQ} 1D
NO: 58; or

¢} the V.3 comprises a HC-CDRI comprising the amino acid sequence of SEQ D NO:
54, a HC-CDRZ comprising the amino acid sequence of SEQ ID NO: 55, and a HC-CDR3
comprising the amino acid sequence of SEQ 1D NO: 56, and the V3 comprises a LC-CDR1
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comprising the amino acid sequence of SEQ D NO: 57, a LC-CDR2 comprising the amino acid
sequence of SEQ ID NO: 58, and a LC-CDR3 comprising the amino acid sequence of SEQ 1D
NQO: 59,

27. The anti-Sclerostin construct of claim 26, wherein Yy, comprises the HC-CDRI
comprising the amino acid sequence of SEQ 1D NO: 42, the HC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 43, and the HC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 44, and the Vi comprises the LC-CDR1 comprising the amino acid sequence of
SEQ D NO: 45, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 46, and the
LC-CDR3 comprising the amine acid sequence of SEQ 1D NO: 47,

28. The anti-Sclerostin construct of claim 26, wherein the Vi, comprises the HC-CDR1
comprising the amino acid sequence of SEQ 1D NO: 48, the HC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 49, and the HC-CDR3 comprising the amino acid sequence of
SEQ ID NO: 50, and the Vi, comprises the LC-CDR1 comprising the amino acid sequence of
SEQ D NO: 51, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 52, and the
LC-CDR3 comprising the amine acid sequence of SEQ 1D NO: 58,

29. The anti-Sclerostin construct of claim 26, wherein the Vi, comprising the HC-CDRI1
comprising the amino acid sequence of SEQ 1D NO: 54, the HC-CDR2 comprising the amino
acid sequence of SEQ ID NO: 55, and the HC-CDR3 comprising the amino acid sequence of
SEQ 1D NO: 56, and the Vi, comprises the LC-CDR1 comprising the amino acid sequence of
SEQ 1D NO: 57, the LC-CDR2 comprising the amino acid sequence of SEQ ID NO: 58, and the
LC-CDR3 comprising the amino acid sequence of SEQ ID NO: 39,

30. The anti-Sclerostin construct of claim 22 or claim 23, wherein the antigen is RANKL.
31, The anti-Sclerostin construct of claim 30, wherein the antigen is human RANKL.
32. The anti-Sclerostin construct of claim 30 or claim 31, wherein the second antibody

moiety competes for a binding epitope of RANKL with a third antibody moiety comprising a

third heavy chain variable region (Vy.1) and a third light chain variable region (Vy.3), wherein the

V.3 comprising a HC-CDR1 comprising the amino acid seguence of SEQ ID NO: 66, a HC-

CDR2 comprising the amino acid sequence of SEQ 1D NO: 67, and a HC-CDR3 comprising the
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amino acid sequence of SEQ D NO: 6¢, and the V.5 comprises a LC-CDR1 comprising the
amino acid sequence of SEQ ID NO: 69, a LC-CDR2 comprising the amino acid sequence of

SEQ ID NG: 70, and a LC-CDR3 comprising the amino acid sequence of SEQ 1D NO: 71.

33. The anti-Sclerostin construct of claim 31, wherein the V., comprises the HC-CDRI
comprising the amino acid sequence of SEQ [D NO: 66, the HC-CDR2 comprising the amino
acid sequence of SEQ {D NO: 67, and the HC-CDR3 comprising the amino acid sequence of
SEQ ID NO: 68, and the Vi, comprises the LC-CDRI comprising the amino acid sequence of
SEQ ID NO: 69, the LC-CDR2Z comprising the amino acid sequence of SEQ 1D NO: 70, and the
LC-CDR3 comprising the amine acid sequence of SEQ ID NO: 71,

34.  The anti-Sclerostin construct of any one of claims 22-33, wherein the second antibody
moiety is a full-length antibody, a Fab, a Fab’, a (Fab’),, an Fv, a single chain Fv {scFv)

fragment, an scFv-scFv, a minibody, a diabody, or an sdAb.

35, The anti-Sclerostin construct of claim 34, wherein the second antibody moiety is a fisll-
fength antibody comprising two heavy chains, two light chains and a Fc fragment, and wherein
the anti-Sclerostin antibody moiety is a single chain Fv (sc¢Fv) fragment comprising the Vi fused

with the V.

36.  The anti-Sclerostin construct of claim 35, wherein the anti-Sclerostin antibody moiety is

fused to one or both of the heavy chains of the full-length antibody.

oy -
377
S

The anti-Sclerostin construct of any one of claims 34-36, wherein the anti-Sclerostin

antibody moiety is fused to one or both of the light chains of the full-length antibody.

38. The anti-Sclerostin construct of claim 36 or 37, wherein the anti-Sclerostin antibody
moiety is fused to N-terminus of the one or both of the heavy chains or light chains of the full-

length antibody.

39.  The anti-Sclerostin construct of any one of claims 36-38, wherein the anti-Sclerostin
antibody moiety is fused to C-terminus of the one or both of the heavy chains or light chains of

the full-length antibody.
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40. The anti-Sclerostin construct of any one of claims 36-39, wherein the anti-Sclerostin

antibody moiety is fused to the tull-length antibody via a first linker.

41. The anti-Sclerostin construct of any one of claims 36-39, wherein the anti-Sclerostin

antibody moiety is fused to the full-length antibody without a linker.

42, The anti-Sclerostin construct of claim 40, wherein the first Hinker is a GS linker selected

from the group consisting of SEQ ID NQOs: 74-84.

43. The anti-Sclerostin construct of any one of claims 35-42, wherein the Vg is fused with

the Vi via a second linker.

44, The anti-Sclerostin construct of claim 43, wherein the scFv fragment comprises, from N-

terminus to C-terminus, the Vy, the second linker, and the V.

45. The anti-Sclerostin construct of claim 43, wherein the s¢Fv fragment comprises, from N-
terminns to C-terminus, the Vi, the second linker, and the Vg, and optionally a C-terminal

alanine residue.

46. The anti-Sclerostin constroct of any one of claims 43-43, wherein the second linker

comprises an amnino acid sequence of SEQ 1D NO: 76 or 77.

47. The anti-Sclerostin construct of any one of claims 23-33, wherein the second antibody
motety is a scFv fragment comprising the Vi and the Vi, and wherein the anti-Sclerostin
antibody moiety is a full-length antibody comprising two heavy chains, two light chains and a Fo

fragment.

48.  The anti-Sclerostin construct of claim 46, wherein the second antibody motety is fused to

both of the heavy chains of the full-length antibody.

49, The anti-Sclerostin construct of claim 47 or 48, wherein the second antibody moiety is

fused to both of the light chains of the full-length antibody.

50.  The anti-Sclerostin construct of claim 48 or 49, wherein the antibody motety is fused to

N-terminus of the both of the heavy chains or light chains of the fuli-length antibody.
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51. The anti-Sclerostin construct of any one of claims 47-50, wherein the antibody moiety is

fused to C-terminus of the both of the heavy chains or light chains of the full-length antibody.

52. The anti-Sclerostin construct of any one of claims 47-51, wherein the antibody moiety is

fused to the full-length antibody via a first linker.

53, The anti-Sclerostin construct of any one of claims 47-51, wherein the antibody moiety is

fused to the fuli-length antibody without a linker.

54. The anti-Sclerostin construct of claim 52, wherein the fust linker 18 a GS first linker

selected from the group consisting of SEQ ID NQOs: 74-84.

55. The anti-Sclerostin construct of any one of claims 47-54, wherein the V. is fused with

the V1.2 via a second linker.

56. The anti-Sclerostin construct of any one of claims 47-54, wherein the Vg is fused with

the V1., without a linker.

58. The anti-Sclerostin construct of claim 55, wherein the scFv fragment comprises, from N-
terminus to C-terminus, the Vi, the second linker, and the Vg3, and optionally a C-terminal

alanine residue.

59, The anti-Sclerostin construct of any one of claims 55 and 57-58, wherein the second

finker comprises an amino acid sequence of SEQ ID NG: 76 or 77.

60. The anti-Sclerostin construct of any one of claims 35-59, wherein the scFv is a disulfide

stabilized scFv (“dsscFv™).

61.  The anti-Sclerostin construct of claim 60, wherein the dsscFv comprises a) a G44C
mutation in the Vy or Vg according to the nuombering of SEQ ID NO: 60, and b} a G100C

mutation in the Vi or Vi according to the numbering of SEQ 1D NO: 61.

62, The anti-Sclerostin construct of any one of claims 35-61, wherein the construct comprises:
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1} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 91, and two light chains each comprising
the amino acid sequence of SEQ [ NO: 93;

2} two heavy chains fissed with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ [D NO: 92, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 93;

3) two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 94, and two light chains cach comprising
the amino acid sequence of SEQ [D NQO: 96;

43 two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SE(Q [D NO: 95, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 96;

5} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ ID NO: 97, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 99;

6) two heavy chains fused with the anti-Sclerostin or second antibody motety each
comprising the amino acid sequence of SEQ 1D NO: 98, and two light chains each comprising
the amino acid sequence of SEQ 1D NG: 99;

7y two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 100, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 102;

8) two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 101, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 102;

9) two heavy chains each comprising the amino acid sequence of SEQ 1D NO:103, and
two light chains fused with the anti-Sclerostin or second antibody moiety each comprising the
amino acid sequence of SEQ ID NO: 104;

10} two heavy chains each comprising the amino acid sequence of SEQ 1D NO: 103, and
two light chains fused with the anti-Sclerostin or second antibody moiety each comprising the

amino acid sequence of SEQ [D NO: 105;
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11} two heavy chains each comprising the amino acid sequence of SEQ D NO: 106, and
two light chains fused with the anti-Sclerostin or second antibody moiety each comprising the
amino acid sequence of SEQ [D NO: 107,

12} two heavy chains each comprising the amino acid sequence of SEQ 1D NO: 106, and
two light chains fused with the anti-Sclerostin or second antibody moiety each comprising the
amino acid sequence of SEQ 1D NO: 108;

13} two heavy chains each comprising the amino acid sequence of SEQ [D NO: 109, and
two light chains fused with the anti-Sclerostin or second antibody moiety each comprising the
amino acid sequence of SEQ D NO: 110;

14} two heavy chains each comprising the amino acid sequence of SEQ 1D NO: 109, and
two light chains fused with the anti-Sclerostin or second antibody moiety each comprising the
amino acid sequence of SEQ D NO: 111;

15) two heavy chains each comprising the amino acid sequence of SEQ 1D NO: 112, and
two light chains fused with the anti-Sclerostin or second antibody moiety each comprising the
amino acid sequence of SEQ ID NQO: 113;

16} two heavy chains each comprising the amino acid sequence of SEQ 1D NO: 112, and
two light chains fused with the anti-Sclerostin or second antibody moiety each comprising the
amino acid sequence of SEQ D NO: 114;

17} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ ID NO: 115, and two light chains each comprising
the amino acid sequence of SEQ ID NO: 119;

18} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 116, and two light chains each comprising
the amino acid sequence of SEQ D NO: 119;

19} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid seguence of SEQ ID NO: 117, and two light chains each comprising
the amino acid sequence of SEQ D NO: 119:;

20} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ ID NO: 118, and two light chains each comprising

the amino acid sequence of SEQ D NO: 119;
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21} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 120, and two light chains each comprising
the amino acid sequence of SEQ [D NO: 122;

22} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ D NO: 121, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 122;

23} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 123, and two light chains each comprising
the amino acid sequence of SEQ [D NQO: 125;

24} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ [D NO: 124, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 125;

25} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ ID NO: 126, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 129;

263 two heavy chains fused with the anti-Sclerostin or second anttbody motety each
comprising the amino acid sequence of SEQ 1D NO: 127, and two light chains each comprising
the amino acid sequence of SEQ 1D NG: 129;

27} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 128, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 129;

28} two heavy chains each comprising the amino acid sequence of SEQ {D NO: 133, and
two light chains fused with the anti-Sclerostin or second antibody mwoiety each comprising the
aming acid sequence of SEQ 1D NO: 134,

29} two heavy chains each comprising the amino acid sequence of SEQ ID NO: 133, and
two light chains fused with the anti-Sclerostin or second antibody moiety each comprising the
amino acid sequence of SEQ ID NO: 131;

30) two heavy chains each comprising the amino acid sequence of SEQ 1D NO: 133, and
two light chains fused with the anti-Sclerostin or second antibody moiety each comprising the

amino acid sequence of SEQ [D NO: 132;
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31} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NO: 177, and two light chains each comprising
the amino acid sequence of SEQ [D NO: 125;

32} two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ D NO: 178, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 125;

333 two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ 1D NOG: 178, and two light chains each comprising
the amino acid sequence of SEQ [D NO: 122;

34) two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ [D NG: 179, and two light chains each comprising
the amino acid sequence of SEQ 1D NO: 122; or

35) two heavy chains fused with the anti-Sclerostin or second antibody moiety each
comprising the amino acid sequence of SEQ ID NO: 180, and two lght chains each comprising

the amino acid sequence of SEQ 1D NOG: 122,

63.  The anti-Sclerostin construct of any one of claims 23-33, wherein the construct comprises:

a) a first polypeptide comprising a first light chain comprising, from N-terminus to C-
terminus, 1) the Vi, i1} a first light chain constant domain (“first CL domain™};

b} a second polypeptide comprising a first heavy chain comprising, from N-terminus to
C-terminus, i) the Vy, 11) a first beavy chaiu constant domain (“first CH1 domwain™), and iii) a
first Fc domain;

¢) a third polypeptide comprising a second heavy chain comprising, from N-terminus to
C-terminus, i) the Vg, i1} a second heavy chain constant domain (“second CH1 domain™), and
iit) a second Fec domain; and

d} a fourth polypeptide comprising a second light chain comprising, from N-terminus to
C-terminus, 1) the V5, i1} i) a second light chain constant domain (“second CL domaimn™),

wherein the first and the second Fc domains form an Fc fragment.

64, The anti-Sclerostin construct of claim 63, wherein one of the first and the second Fe

domains comprises a T366W mutation, and optionally a S354C mutation, and wherein the other
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Fc domain comprises a T366S mutation, a L368A mutation, a Y407V mutation, and optionally a

Y 349C mutation, wherein numbering is according to the EU index.

65. The anti-Sclerostin construct of claim 63 or claim 64, wherein either 1) the first CH1
domain and the first CL domain or ii} the second CH1 domain and the second CL domain are
selected from the group consisting of:

a} a CH! domain wherein the amino acid at position 141 is substituted for cysteine and
the cysteine at position 131 or 220 is substituted for a non-cysteine amino acid; and a CL domain
wherein the amino acid at position 1 16 is substituted for cysteine and the cysteine at position 214
is substituted for a non-cysteine amino acid;

b} a CH1 domain wherein the amino acid at position 168 is substituted for cysteine and
the cysteine at position 131 or 220 is substituted for a non-cysteine amino acid; and a CL domain
wherein the amino acid at position 164 is substituted for cysteine and the cysteine at position 214
is substitoted for a non-cysteme amino acid;

¢} a CHI domain wherein the amino acid at position 126 is substituted for cysteine and
the cysteine at position 131 or 220 is substituted for a non-cysteine amino acid; and a CL. domain
wherein the amino acid at position 121 is substituted for cysteine and the cysteine at position 214
is substituted for a non-cysteine amino acid;

d)a CHI domain wherein the amino acid at position 128 is substituted for cysteine and
the cysteine at position 131 or 220 is substituted for a non-cysteine amino acid; and a CL domain
wherein the amino acid at position 118 is substituted for cysteine and the cysteine at posttion 214
is substituted for a non-cysteine amino acid;

e) a CH1 domain wherein the amino acid at position 170 is substituted for cysteine and
the cysteine at position 131 or 220 is substituted for a non-cysteine amino acid; and a CL domain
wherein the amino acid at position 176 is substituted for cysteine and the cysteine at position 214
is substituted for a non-cysteine amino acid;

fy a CH1 domain wherein the amino acid at position 171 is substituted for cysteine and
the cysteine at position 131 or 220 is substituted for a non-cysteine amino acid; and a CL domain
wherein the amine acid at position 162 is substituted for cysteine and the cysteine at position 214

is substituted for a non-cysteine amino acid;
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g} a CH1 domain wherein the amino acid at position 173 is substituted for cysteine and
the cysteine at position 131 or 220 is substituted for a non-cysteine amino acid; and a CL domain
wherein the amino acid at position 160 is substituted for cysteine and the cysteine at position 214
is substituted for a non-cysteine amino acid;

wherein numbering is according to the EU index.

66. The anti-Sclerostin construct of any of claims 63-65, comprising:

1} the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 135, the
second polypeptide comprises the amino acid sequence of SEQ 1D NO: 134, the third
polypeptide comprises the amino acid sequence of SEQ D NO: 136, and the fourth polypeptide
comprises the amino acid sequence of SEQ 1D NO: 137;

2) the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 135, the
second polypeptide comprises the amino acid sequence of SEQ ID NG: 134, the third
polvpeptide comprises the amino acid sequence of SEQ ID NO: 138, and the fourth polypeptide
comprises the amino acid sequence of SEQ ID NO: 139;

3) the first polypeptide comprises the amino acid sequence of SEQ ID NO: 135, the
second polypeptide comprises the amino acid sequence of SEQ 1D NG: 134, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 140, and the fourth polypeptide
comprises the amino acid sequence of SEQ ID NO: 141,

4} the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 135, the
second polypeptide comprises the amino acid sequence of SEQ 1D NO: 134, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 142, and the fourth polypeptide
comprises the amino acid sequence of SEQ D NO: 143;

S5) the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 135, the
second polypeptide comprises the amino acid sequence of SEQ 1D NOG: 134, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 144, and the fourth polypeptide
comprises the amino acid sequence of SEQ ID NO: 145;

6} the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ [D NO: 146, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 148, and the fourth polypeptide
comprises the amine acid sequence of SEQ 1D NO: 149;
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7% the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ 1D NO: 146, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 150, and the fourth polypeptide
comprises the amino acid sequence of SEQ [D NO: 151,

8) the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ 1D NG: 146, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 152, and the fourth polypeptide
comprises the amine acid sequence of SEQ 1D NO: 153;

9} the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ D NO: 146, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 154, and the fourth pelypeptide
comprises the amino acid sequence of SEQ 1D NO: 155;

10} the first polypeptide comprises the amino acid sequence of SEQ ID NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ ID NG: 146, the third
polypeptide comprises the amino acid sequence of SEQ ID NO: 156, and the fourth polypeptide
comprises the amino acid sequence of SEQ ID NO: 157,

11} the first polypeptide comprises the amino acid sequence of SEQ ID NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ ID NG 146, the third
polypeptide comprises the amino acid sequence of SEQ ID NO: 158, and the fourth polypeptide
comprises the amino acid sequence of SEQ 11D NO: 159;

12} the first polypeptide comprises the amino acid sequence of SEQ ID NOG: 147, the
second polypeptide comprises the amino acid sequence of SEQ ID NO: 146, the third
polypeptide comprises the amino acid sequence of SE(Q ID NOG: 160, and the fourth polypeptide
comprises the amino acid sequence of SEQ 13 NO: 161;

13} the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amine acid sequence of SEQ ID NO: 146, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 162, and the fourth polypeptide
comprises the amino acid sequence of SEQ D NO: 163,

14} the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ 1D NO: 171, the third
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polypeptide comprises the amino acid sequence of SEQ 1D NO: 172, and the fourth polypeptide
comprises the amino acid sequence of SEQ ID NO: 163,

15} the first polypeptide comprises the amino acid sequence of SEQ 1D NOG: 147, the
second polypeptide comprises the amino acid sequence of SEQ 1D NOG: 173, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 174, and the fourth polypeptide
comprises the amine acid seguence of SEQ ID NO: 163,

16} the first polypeptide comprises the amino acid sequence of SEQ 1D NO: 147, the
second polypeptide comprises the amino acid sequence of SEQ 1D NG: 175, the third
polypeptide comprises the amino acid sequence of SEQ 1D NO: 176, and the fourth polypeptide
comprises the amine acid sequence of SEQ 1D NO: 163,

67. The anti-Sclerostin construct of claim 21, wherein the second motety coroprises a half-

life extending moiety.

68. The anti-Sclerostin construct of claim 67, wherein the half-life extending moiety is an F¢
fragment.
69. The anti-Sclerostin construct of any one of claims 18, and 35-66 and 68, wherein the Fc

fragment is selected from the group consisting of Fc fragments form Ig(, IgA, 1gD, IgE, IgM,

and combinations and hybrids thereof.

70. The anti-Sclerostin constrict of claim 69, wherein the Fc fragment is selected from the
group consisting of Fc fragments from IgG1, 1gG2, 1gG3, 1G4, and combinations and hybrids

thereof.

71. The anti-Sclerostin construct of claim 69 or claim 70, wherein the Fc fragment comprises

a H435R mutation and an Y436F mutation.

72. The anti-Sclerostin construct of any of claims 69-71, wherein the Fc fragment has a

reduced effector function as compared to the corresponding wildtype Fc fragment.

73. The anti-Sclerostin construct of any of claims 69-71, wherein the Fc¢ fragment has:
a) an enhanced effector function as compared to the corresponding wildtype Fe fragment,
and/or
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b} an enhanced FcRn binding affinity as compared to the corresponding wildtype Fc

fragment.
74. The anti-Sclerostin construct of claim 21, wherein the construct is an antibody-drug

conjugate or antibody fusion protein.

75. The anti-Sclerostin construct of claim 74, wherein the second moiety comprises an agent
or agents selected from the group consisting of a parathyroid hormone (PTH), a selective
estrogen receptor modulator (SERM), a bisphosphonate, a prostaglandin E (PGE) receptor

agonist, VEGF, TGFf, growth factor (myostatin}, calcitonin, and combinations thereof.

76.  Ananti-Sclerostin construct that specifically binds to Sclerostin competitively with the

anti-Sclerostin construct of any one of claims 1-75.

77. A pharmaceutical composition comprising the anti-Sclerostin construct of any one of

claims 1-76 and a pharmaceutically acceptable carrier.

78.  The pharmaceutical composition of claim 77, wherein the composition further comprises
an agent or agents selected from the group consisting of a parathyroid hormone (PTH),

selective estrogen receptor modulator (SERM), VEGF, and TGFB, growth factor (myostatin),

L=

calcitonin, and combinations thereof.

79.  Anisolated nucleic acid encoding the anti-Sclerostin construct of any one of claims 1-76.
30. A vector comprising the isolated nucleic acid of claim 79.
81.  Anisolated host cell comprising the isolated nucleic acid of claim 79, or the vector of

claim 80.

82. A method of producing an anti-Sclerostin construct comprising:
a) cultaring the isolated host cell of claim 81 under conditions effective to express the
anti-Sclerostin construct or a portion thereof, and

b} obtaining the expressed anti-Sclerostin construct or a portion thereof from the host cell.
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83. A method of treating and/or preventing a disease or condition in an individnal,
comprising administering to the individual an effective mount of the anti-Sclerostin construct of

any one of claims 1-76, and/or the pharmaceutical composition of claim 77 or claim 78.

&4. The method of claim 83, wherein the disease or condition is a bone-related disorder or
cartilage related disorder, a bone marrow or haemotological disorder, a musculoskeletal rare

disease, a muscle-related disorder, or a cancer.

85.  The method of claim 84, wherein the bone-related disorder is osteogenesis imperfecta,
osteoporosis or osteopenia (in men and women), osteonecrosis, delay bone healing, non-union
bone fractures, multiple myeloma, multiple myeloma related bone disorders, primary bone
tumor, bone metastasis of malignancies, inflammatory or infectious bone disease, osteomalacia,
hypercalcemia, Paget’s disease, immobilization-induced bone loss, glucocorticoid-induced bone
loss, inflammation-induced bone loss including arthritis-induced bone loss , spaceflight
osteoporosis/osteopenia and bone loss caused by reduced gravity or other disease or condition
associated with a) bone loss of either quantity or guality or both and/or b) abnormality of bone

structure and quality.

&6. The method of claim 85, wherein the bone-related disorder is osteoporosis or osteopenia.
87. The method of claim &5, wherein the bone-related disorder is osteogenesis imperfecta.
88. The method of claim 85, wherein the bone-related disorder is multiple myeloma and

multiple myeloma related bone disorders.

&9. The method of claim 84, wherein the cartilage disorder is chondromatosis,
chondrodysplasia, achondroplasia, epiphyseal dysplasia, chondrodystrophic myotonia,
juxtacortical chondroma, tear of cartilage of knee, osteofibrous dysplasia, osteoarthritis,

ostecgenesis imperfecta, hypophosphatemic rickets or osteochondrodystrophy.

90. The method of claim 84, wherein the muscle-related disorder is sarcopenia and cancer

sarcopenia.
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91. A method of facilitation of heal after bone or joint surgeries in an individual, comprising
administering to the individual an effective mount of the anti-Sclerostin construct of any one of

claims 1-76, and/or the pharmacentical composition of claim 77 or claim 78,

92. The method of any one of claims 83-91, wherein the anti-Sclerostin construct is
administered by subcutaneous injection, intravenous injection, intramuscular injection or

administered orally or parenterally into the individual.

93.  The method of any one of claims 83-92, wherein the method turther comprises

administering a second agent or therapy.

94. The method of claim 93, wherein the second agent or therapy comprises an anti-DKK1

antibody.

9s. The method of claim 93, wherein the second agent or therapy comprises an anti-RANKL

antibody.

96. The method of claim 93, wherein the second agent or therapy comprises an agent selected
from the group consisting of a parathyroid hormone (PTH), a selective estrogen receptor
modulator {SERM), a bisphosphonate, a prostaglandin E (PGE) receptor agonist, VEGF, TGFj,

growth factor (myostatin} and calcitonin.

97. The method of any one of clatms 83-96, wherein the individual is a human.
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