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ANTI- PDGF-B ANTIBODIES AND METHODS OF USE FOR TREATING
PULMONARY ARTERIAL HYPERTENSION (PAH)

RELATED APPLICATIONS
[001] The 1nstant application claims priority to U.S. Provisional Application No. 63/141,030,
filed on January 235, 2021, the entire contents of which are expressly incorporated herein by

reference 1n their entireties.

SEQUENCE LISTING
[001.1] The 1nstant application contains a Sequence Listing which has been submitted
electronically in ASCII format and 1s hereby incorporated by reference 1n 1its entirety. Said

ASCII copy, created on January 20, 2022, 1s named 118003-00720_SL.txt and 1s 33,624 bytes in

S1Ze.

FIELD
1002] The present invention 1s related to human antibodies and antigen-binding fragments thereof
that specifically bind to Platelet-Derived Growth Factor Subunit B (PDGFEF-B), and to therapeutic

and diagnostic methods of using such antibodies and fragments.

BACKGROUND
[003] Platelet-derived growth factors (PDGFs) are potent mitogens that exist as five different
dimeric configurations composed of four different 1soform subunits: A, B, C and D. The five
dimeric forms of the PDGFs are AA, BB, AB, CC and DD, which are formed by disulfide
linkage of the corresponding individual PDGF monomers. PDGF ligands exert their biological
effects through their interactions with PDGF receptors (PDGFEFRs). PDGFRs are single-pass,
transmembrane, tyrosine kinase receptors composed of heterodimeric or homodimeric
associations of an alpha (a) receptor chain (PDGFR-alpha) and/or a beta ([3) receptor chain
(PDGF-B). Thus, active PDGFRs may consist of ao., B3 or af receptor chain pairings. PDGFRs
share a common domain structure, including five extracellular immunoglobulin (Ig) loops, a
transmembrane domain, and a split intracellular tyrosine kinase (TK) domain. The interaction
between dimeric PDGF ligands and PDGFEFRs leads to receptor chain dimerization, receptor
autophosphorylation and intracellular signal transduction. It has been demonstrated in vitro that
BB receptors are activated by PDGF-BB and -DD, while off receptors are activated by PDGF-BB,
-CC, -DD and -AB, and aa receptors are activated by PDGF-AA, -BB, -CC and -AB (see Andrae
et al. (2008) Genes Dev 22(10): 1276-1312).
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1004] PDGTF signaling has been implicated 1n various human diseases including pulmonary
arterial hypertension (PAH). Pulmonary arterial hypertension (PAH) 1s a progressive disorder
characterized by a sustained increase 1n pulmonary artery pressure that damages both the large
and small pulmonary arteries. PAH 1s defined hemodynamically as a systolic pulmonary artery
pressure greater than 30 mm Hg or evaluation of mean pulmonary artery pressure greater than 23
mm Hg with a pulmonary capillary or left atrial pressure equal to or less than 15 mm Hg. See,
e.g., Zaiman et al., Am. J. Respir. Cell Mol. Biol. 33:425-31 (2005). The persistent
vasoconstriction in PAH leads to structural remodeling during which pulmonary vascular smooth
muscle cells and endothelial cells undergo a phenotypic switch from a contractile normal
phenotype to a synthetic phenotype leading to cell growth and matrix deposition. As the walls of
the smallest blood vessels thicken, they are less able to transfer oxygen and carbon dioxide
normally between the blood and the lungs and, 1n time, pulmonary hypertension leads to
thickening of the pulmonary arteries and narrowing of the passageways through which blood
flows. Eventually, the proliferation of vascular smooth muscle and endothelial cells leads to
remodeling of the vessels with obliteration of the lumen of the pulmonary vasculature.
Histological examination of tissue samples from patients with pulmonary hypertension shows
intimal thickening, as well as smooth muscle cell hypertrophy, especially for those vessels <100
um diameter. This causes a progressive rise in pulmonary pressures as blood 1s pumped through
decreased lumen area. As a consequence, the right side of the heart works harder to compensate
and the increased effort causes the right ventricle to become enlarged and thickened. The
enlarged right ventricle places a person at risk for pulmonary embolism because blood tends to
pool 1n the ventricle and 1n the legs. It clots form 1n the pooled blood, they may eventually travel
and lodge 1n the lungs. Eventually, the additional workload placed on the right ventricle causes
the heart to fail and leads to premature death 1n these patients.

[005]  Standard therapies for treatment of subjects having PAH are primarily hemodynamic,
influencing vessel tone and include, e.g., prostacyclin analogs, endothelin receptor antagonists,
phosphodiesterase 1inhibitors and soluble guanylate cyclases activators/stimulators, which
provide symptomatic relief and improve prognosis. However, these therapies fall short and do
not re-establish the structural and functional integrity of the lung vasculature to provide a patient
having PAH with handicap-free long-term survival.

[006] Despite all the advances 1n the therapy of PAH there 1s as yet no prospect of cure of this
deadly disease and the majority of patients continue to progress to right ventricular failure. Thus,

there 1s a need 1n the art for new, highly specific and potent inhibitors of PDGF signaling.
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SUMMARY
|007] The disclosure provides fully human monoclonal antibodies (mAbs) and antigen-binding
fragments thereof that bind specifically to Platelet-Derived Growth Factor Subunit B (PDGF-B).
Such antibodies may be useful for treating a subject having pulmonary arterial hypertension
(PAH).
[008] The circulating and lung expression of PDGF-B, the potent mitogens for pulmonary
smooth muscle cells and fibroblast, are increased 1n both patients displaying idiopathic PAH and
the hypoxia/sugen PAH mouse model. The interactions of PDGF-B with PDGFR[3, PDGFRaf3,
and PDGFRao have been implicated 1in promoting pathological vascularization and pulmonary
vascular remodeling. Accordingly, targeting PDGF-B may provide enhanced efficacy beyond
PDGFRJ3 by targeting signaling through PDGFRao, PDGFRof3 and PDGFR[3 that coordinate to
promote abnormal vessel remodeling.
[009] Accordingly, in one aspect, the present disclosure provides an 1solated human
monoclonal antibody or antigen-binding fragment thereof that binds specifically to human
Platelet-Derived Growth Factor Subunit B (PDGFEF-B).
[010] In some embodiments, the antibody or antigen-binding fragment exhibits one or more
properties selected from the group consisting of: (a) binds to human PDGF-subunit B
homodimer (PDGF-BB) at 37°C with a binding dissociation equilibrium constant (Kp) of less
than about 1.84pM as measured by surface plasmon resonance; (b) binds to human PDGF-BB at
37°C with a Kp of less than about 1.36pM as measured by surface plasmon resonance; (¢) binds
to human PDGF-BB at 37°C with a t¥2 of greater than or equal to about 1155 minutes as
measured by surface plasmon resonance; (d) binds to human PDGF-BB at 25°C with a Kp of
less than about 2.79pM as measured by surface plasmon resonance; (¢) binds to human PDGF-
BB at 25°C with a t¥2 of greater than or equal to about 1155 minutes as measured by surface
plasmon resonance; () inhibits PDGFE-B activation against human PDGF-BB with an 1Csp of less
than about 1.9nM as measured 1in a competition ELISA assay at 25°C; (g) inhibits PDGF-B
activation against human PDGFEF-subunit A and subunit B heterodimer (PDGF-AB) with an 1Csg
of less than about 8.8nM as measured 1n a competition ELISA assay at 25°C; and (h) blocks
interaction between human PDGF-BB and one or more of human PDGFR-aa, PDGFR-a3 and
PDGFR-[3[3.
|011] In some embodiments, the antibody or antigen-binding fragment comprises three heavy
chain complementarity determining regions (CDRs) (HCDR1, HCDR2 and HCDR3) contained

within any one of the heavy chain variable region (HCVR) sequences selected from the group

consisting of SEQ ID NOs: 2 and 22; and three light chain CDRs (LCDR1, LCDR2 and LCDR3)
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contained within any one of the light chain variable region (LCVR) sequences selected {from the
group consisting of SEQ ID NOs: 10 and 30.

[012] In some embodiments, the 1solated human antibody or antigen-binding fragment thereof
comprises an HCVR comprising an amino acid sequence having at least 90% identity to the
sequence of SEQ ID NO:2 or SEQ ID NO:22.

[013] In some embodiments, the antibody or antigen-binding fragment comprises a LCVR
comprising an amino acid sequence having at least 90% 1dentity to the sequence of SEQ ID
NO:10 or SEQ ID NO:30.

|014] In some embodiments, the antibody or antigen-binding fragment comprises: (a) a HCVR
comprising an amino acid sequence selected from the group consisting of SEQ ID NOs: 2 and
22; and (b) a LCVR comprising an amino acid sequence selected from the group consisting of
SEQ ID NO: 10 and 30.

[015] In some embodiments, the antibody or antigen-binding fragment comprises: (a) a HCDRI1
domain comprising an amino acid sequence selected from the group consisting of SEQ 1D NOs:
4 and 24; (b) a HCDR2 domain comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs: 6 and 26; (¢) a HCDR3 domain comprising an amino acid sequence
selected from the group consisting of SEQ ID NOs: 8 and 28; (d) a LCDR1 domain comprising
an amino acid sequence selected from the group consisting of SEQ ID NOs: 12 and 32; (e) a
LCDR2 domain comprising an amino acid sequence selected from the group consisting of SEQ
ID NOs: 14 and 34; and/or (f) a LCDR3 domain comprising an amino acid sequence selected
from the group consisting of SEQ ID NOs: 16 and 36.

[016] In some embodiments, the antibody or antigen-binding fragment comprises a
HCVR/LCVR amino acid sequence pair selected from the group consisting of SEQ ID NOs: 2/10
and 22/30.

[017] In some embodiments, the antibody or antigen-binding fragment comprises (1) a light
chain immunoglobulin comprising the amino acid sequence set forth in SEQ ID NO: 20, and a
heavy chain immunoglobulin comprising the amino acid sequence set forth in SEQ ID NO: 18;
and/or (11) a light chain immunoglobulin comprising the amino acid sequence set forth in SEQ 1D
NO: 40, and a heavy chain immunoglobulin comprising the amino acid sequence set forth in
SEQ ID NO: 38.

[018] In some embodiments, the antigen-binding {fragment 1s a Fab {fragment, a F(ab’ )
fragment, a Fd fragment, a Fv fragment, a single-chain Fv (scFv) molecule, or a dAb fragment.
[019] In another aspect, the disclosure provides an 1solated antibody or antigen-binding

fragment thereof that binds the same epitope on human PDGFEF-B as the antibody, or antigen
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binding fragment comprising three heavy chain complementarity determining regions (CDRSs)
(HCDR1, HCDR2 and HCDR3) contained within any one of the heavy chain variable region
(HCVR) sequences selected from the group consisting of SEQ 1D NOs: 2 and 22; and three light
chain CDRs (LCDR1, LCDR2 and LCDR3) contained within any one of the light chain variable
region (LCVR) sequences selected from the group consisting of SEQ ID NOs: 10 and 30.

[020] In another aspect, the disclosure provides an 1solated antibody or antigen-binding
fragment thereof that competes for binding to human PDGF-B as the antibody, or antigen
binding fragment comprising three heavy chain complementarity determining regions (CDRSs)
(HCDR1, HCDR2 and HCDR3) contained within any one of the heavy chain variable region
(HCVR) sequences selected from the group consisting of SEQ ID NOs: 2 and 22; and three light
chain CDRs (LCDR1, LCDR2 and LCDR3) contained within any one of the light chain variable
region (LCVR) sequences selected from the group consisting of SEQ ID NOs: 10 and 30.

[021] In another aspect, the invention provides nucleic acid molecules encoding anti-PDGF
antibodies or fragments thereof. Recombinant expression vectors carrying the nucleic acids of
the invention, and host cells into which such vectors have been introduced, are also encompassed
by the invention, as are methods of producing the antibodies by culturing the host cells under
conditions permitting production of the antibodies, and recovering the antibodies produced.
[022] In another aspect, the disclosure provides a method for making an antibody or antigen-
binding fragment disclosed herein, the method comprising: (1) introducing one or more
polynucleotides encoding a light immunoglobulin chain of said antibody or fragment and a heavy
immunoglobulin chain of said antibody or fragment 1nto a host cell; (11) culturing the host cell in
a growth medium under condition favorable to expression of the polynucleotide(s); and (111)
optionally, 1solating the antibody or fragment from the host cell and/or medium 1n which the host
cell 1s grown.

|023] In another aspect, the disclosure provides an antibody or antigen-binding fragment
produced by the method comprising: (1) introducing one or more polynucleotides encoding a
light immunoglobulin chain of said antibody or fragment and a heavy immunoglobulin chain of
said antibody or fragment 1into a host cell; (11) culturing the host cell 1n a growth medium under
condition favorable to expression of the polynucleotide(s); and (111) optionally, 1solating the
antibody or fragment from the host cell and/or medium 1n which the host cell 1s grown.

1024] In some embodiments, the antibody, or antigen binding fragment comprises three heavy
chain complementarity determining regions (CDRs) (HCDR1, HCDR2 and HCDR3) contained

within any one of the heavy chain variable region (HCVR) sequences selected from the group

consisting of SEQ ID NOs: 2 and 22; and three light chain CDRs (LCDR1, LCDR2 and LCDR3)
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contained within any one of the light chain variable region (LCVR) sequences selected {from the
group consisting of SEQ ID NOs: 10 and 30.

1025] In another aspect, the disclosure provides an injection device or vessel comprising an
antibody or antigen-binding fragment disclosed herein.

[026] In another aspect, the disclosure provides a pharmaceutical composition comprising an
1solated human antibody or antigen-binding fragment thereof that binds to human PDGF-B as
described above or disclosed herein, and a pharmaceutically acceptable carrier or diluent; and,
optionally, one or more additional therapeutic agents.

1027] In some embodiments, the one or more additional therapeutic agents comprise an iron
supplement.

|028] In another aspect, the disclosure provides a method for preventing or treating pulmonary
arterial hypertension (PAH) 1n a patient in need thereof, comprising administering an effective
amount of an antibody or an antigen-binding fragment thereof that binds to human PDGFE-B as
disclosed herein; or a pharmaceutical composition comprising an 1solated human antibody or
antigen-binding fragment thereof that binds to human PDGF-B as disclosed herein to the patient.
1029] In some embodiments, the antibody or antigen-binding fragment thereof 1s administered
subcutaneously, intravenously, intradermally, orally, or intramuscularly.

[030] In some embodiments, the PAH produces a condition selected from the group consisting
of thickening of the pulmonary artery in the subject; decreasing stroke volume in the subject;
decreasing right ventricle cardiac output in the subject; and decreasing survival time of the
subject; and administration of the antibody, or antigen-binding fragment, treats the condition or
reduces the severity of one or more symptoms of the condition.

|031] In another aspect, the disclosure provides an antibody, or antigen-binding fragment
thereof that binds to human PDGEF-B as disclosed herein, for use 1n treating a patient with PAH.
[032] In another aspect, the disclosure provides a composition comprising one or more
antibodies or antigen-binding fragments that bind to human PDGEF-B as disclosed herein, for use
in treating PAH.

|033] In another aspect, the disclosure provides use of the 1solated antibody, or antigen-binding
fragment thereof that binds to human PDGFE-B as disclosed herein, in the manufacture of a
medicament for treating a patient with PAH.

1034] In some embodiments, the antibody, or antigen binding fragment thereof, described
herein 1s capable of neutralizing PDGF-BB, PDGF-AB and/or PDGF-AB/BB and preventing
PDGF driven calcium flux in a cell. In some embodiments, the antibody, or antigen binding

fragment thereof, described herein 1s capable of neutralizing PDGFEF-BB and preventing PDGF
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driven calcium flux in a cell. In some embodiments, the antibody, or antigen binding fragment
thereof, described herein 1s capable of neutralizing PDGF-AB and preventing PDGF driven
calcium flux 1n a cell. In some embodiments, the antibody, or antigen binding fragment thereof,
described herein 1s capable of neutralizing PDGF-AB/BB and preventing PDGEFE driven calcium
flux 1n a cell.

1035] In some embodiments, the antibody, or antigen binding fragment thereof, described
herein 1s capable of neutralizing PDGF-BB, PDGF-AB and/or PDGF-AB/BB and preventing
PDGF driven cellular proliferation. In some embodiments, the antibody, or antigen binding
fragment thereot, described herein 1s capable of neutralizing PDGF-BB and preventing PDGF
driven cellular proliferation. In some embodiments, the antibody, or antigen binding fragment
thereof, described herein 1s capable of neutralizing PDGF-AB and preventing PDGF driven
cellular proliferation. In some embodiments, the antibody, or antigen binding fragment thereof,
described herein 1s capable of neutralizing PDGF-AB/BB and preventing PDGFE driven cellular
proliferation.

[036] In some embodiments, the cell 1s a human cell. In some embodiments, the cell 1s selected
from the group consisting of pulmonary artery smooth muscle cell and primary human lung
fibroblast.

[037] In some embodiments, the antibody, or antigen binding fragment thereof, described
herein bind to the outside edge of B-sheet region of PDGF-BB. In some embodiments, the
antibody, or antigen binding fragment thercof, described herein bind to the interstrand loops of
PDGF-BB. In some embodiments, the antibody, or antigen binding fragment thereof, described
herein bind to the outside edge of -sheet region and the interstrand loops of PDGF-BB. In some
embodiments, the antibody, or antigen binding fragment thereof, described herein bind to one or
more residues of PDGF-BB selected from the group consisting of W40, R73, K80, K81, P82,
F84, K86, and R56. In some embodiments, the antibody, or antigen binding {fragment thereof,
described herein binds to a W40 residue of PDGFEF-BB. In some embodiments, the antibody, or
antigen binding fragment thereof, described herein binds to a R73 residue of PDGF-BB. In some
embodiments, the antibody, or antigen binding fragment thereof, described herein binds to a K80
residue of PDGF-BB. In some embodiments, the antibody, or antigen binding fragment thereof,
described herein binds to a K81 residue of PDGF-BB. In some embodiments, the antibody, or
antigen binding fragment thereof, described herein binds to a P82 residue of PDGEF-BB. In some
embodiments, the antibody, or antigen binding fragment thereof, described herein binds to a F84

residue of PDGF-BB. In some embodiments, the antibody, or antigen binding fragment thereof,
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described herein binds to a K86 residue of PDGF-BB. In some embodiments, the antibody, or
antigen binding fragment thereof, described herein binds to a R56 residue of PDGF-BB.

1038] In some embodiments, the antibody, or antigen binding fragment thereof, described
herein 1s internalized 1nto a cell 1n a ligand dependent manner through a PDGF receptor. In some
embodiments, the cell 1s a human cell. In some embodiments, the cell 1s selected from the group
consisting of pulmonary artery smooth muscle cell and primary human lung fibroblast.

1039] In some embodiments, the antibody, or antigen binding fragment thereof, described
herein 1s capable of reducing right ventricular systolic pressure in a subject in need thereof. In
some embodiments, the antibody, or antigen binding fragment thereof, described herein 1s
capable of reducing right ventricular hypertrophy in a subject in need thereof. In some
embodiments, the antibody, or antigen binding fragment thereotf, described herein 1s capable of
reducing right ventricular systolic pressure and right ventricular hypertrophy in a subject in need
thereof.

1040] Other embodiments will become apparent from a review of the ensuing detailed

description.

BRIEF DESCRIPTION OF THE DRAWINGS
[041] Figure 1 1s a graph depicting the screening results of the monoclonal anti-PDGF

antibodies from the VI-3 mice.

1042] Figure 2 1s a schematic depicting the study performed for determining the binding
Kinetics of 17 anti-PDGF-B antibodies at 25 °C and 37 °C.

[043] Figure 3A 1s a schematic depicting the cross-competition study between purified anti-
PDGF-BB monoclonal antibodies.

1044] Figure 3B 1s a matrix showing the results of an antibody cross-competition assay in
which a first anti-PDGF-B antibody (mAb-1 ) was applied to a human PDGF-BB-coated sensor
tip, followed by treatment with a second anti-PDGF-B antibody (mAb-2). Binding responses for
cach antibody combination tested are depicted.

[045] Figures 4A-4B arc graphs depicting that 5 strong anti-PDGF-B antibodies were
1dentified which blocked >70%: 3 anti-PDGF-B antibodies blocked both PDGF-BB and PDGF-
AB with ICs¢ value ranges for PDGF-BB of 0.23-1.8nM; 2 anti-PDGFEF-B antibodies blocked only
PDGF-BB with ICsp value ranges of 0.55-0.64nM ; 6 moderate anti-PDGF-B antibodies blocked
>45%:; 2 ant1-PDGF-B antibodies blocked both PDGF-BB and PDGF-AB with 1Cso value ranges
for PDGF-BB of 2.8-13nM; 4 anti-PDGF-B antibodies blocked only PDGF-BB with 1Cso value
ranges of 0.64-2.8nM ; and 6 anti-PDGF-B antibodies were non-blockers. Figure 4C is a table
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that summarizes the characterization of the anti-PDGFEF-B antibodies in Blocking ELISA with
soluble PDGF-BB and PDGF-AB and plate-capture PDGFR-beta.

1046] FKigure SA 1s a graph depicting that 13 out of 17 anti-hPDGF-B antibodies inhibited
S00pM of hPDGF BB with 1Cso values of 88pM — 7.2nM with maximum inhibitions of 42 —
99%. Further, as depicted in Figure 3B 1s a graph depicting that two anti-PDGF-B antibodies
activated with human PDGF-BB. Figure 5C i1s a graph depicting that 8 out of 17 anti-hPDGF-B
antibodies inhibited SnM of human PDGF-AB with ICsp values of 99pM — >350nM with
maximum inhibitions of 32 — 99%. H4H13132P and H4H131435P blocked to baseline with 1Csg
values of 8.8 and 2.6nM. Lastly, Figure 5D 1s a graph depicting that 10 out of 17 anti-hPDGF-B
antibodies inhibited 600pM of mouse PDGF-BB with 1Csp values of 450pM — 6.4nM with

maximum 1nhibitions of 39 — 98%.

[047] Figures 6A, 6B and 6C arc graphs depicting the chromatograms from samples forming
the most distinct 2:2 mAb:human-PDGF-BB species with no detectable higher order complexes
observed.

048] Figure 7 1s a graph depicting that H4H13145P 1s more potent than H4H13132P against
both human and cynomolgus PDGF-BB proteins.

[049] Figure 8 1s a Table depicting that commerical Monkey PDGEF-BB showed specific
binding to the anti-PDGF-B mAbs H4H13132P and H4H131435P.

[050] Figure 9 depicts a western blot analysis of antibody binding epitopes, which confirmed
that H4H13145P binds to linear epitopes of human rPDGFEF-BB.

[051] Figure 10 1s a panel of graphs depicting that anti-PDGF-B provided superior efficacy in
two clinically relevant endpoints (right ventricular pressure and hypertrophy) of PAH when
compared directly with anti-PDGFR-[3.

[052] Figure 11 1s a panel of graphs depicting that preventative treatment with anti-PDGF-B
reduced both a hemodynamic endpoint (RVSP) and right ventricle hypertrophy 1n this rat model
of PAH.

(053] Figure 12 1s a panel of graphs depicting that anti-PDGF-B robustly improved survival
time 1n the severe MCT Rat model of PAH.

[054] Figure 13A 1s a panel of graphs depicting that anti-PDGF-B at low does of 1mg/kg s.c
provided efficacy in clinically relevant endpoint (right ventricular pressure) of PAH.

[055] Figure 13B 1s a panel of graphs depicting the circulating PDGF-B levels and anti-PDGF-
B concentration 1n Hy/Su mice at Day 42 post administration of the anti-PDGF-B antibody.
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[056] Figure 14 1s a panel of images of pericytes depicting that while systemic delivery of anti-
PDGF-Rp antibody (2C35, REGN764) effectively depleted pericytes, anti-PDGF-BB antibodies
had no apparent effect in the Retinal Vascular Development (RVD) model at 3mg/kg.

[057] Figure 15 1s a panel of 1mages of pericytes depicting that a higher dose (25mg/kg) of
H4H13145P has a moderate effect on pericyte depletion 1in the RVD model.

1058] Figure 16 1s a panel of graphs and a Table depicting the pharmacokinetic profile of anti-
PDFG-B antibodies in CS7BL/6 wild-type mice at three single subcutancous doses of 0.1, 1, or
10 mg/kg.

[059] Figure 17 1s a schematic depicting the study design of evaluating the impact of chronic
treatment of healthy C57BL adult mice with high doses of anti-PDGF-B antibodies 1n
gastrointestinal (Gl), lung, or brain vascular hyperpermeability.

[060] Figure 18 is a panel of graphs depicting that dosing of anti-PDGF-B and anti-PDGFRf3
antibodies did not significantly interfere with animal body weight gain.

[061] Figure 19 1s a graph depicting that there was no significant change 1n gastrointestinal
(GI) fluid retention/edema 1n the small intestine after treatment with the 1sotype control 1gG,
anti-PDGF-B and anti-PDGFR[} antibodies in healthy mice.

1062] Figure 20 1s a panel of graphs and 1mages depicting that there was no significant change
in vessel permeability 1n the small intestine by treatment of anti-PDGF-B and anti-PDGFRf3
antibodies 1n mice.

[063] Figure 21 1s a graph depicting that there was no significant change in GI fluid
retention/edema 1n the stomach by treatment of anti-PDGF-B and anti-PDGFRp antibodies in
healthy and Captopril treated mice.

1064] Figure 22 1s a panel of graphs and 1images depicting that there was no significant change
in vessel permeability 1n the stomach by treatment of anti-PDGF-B and anti-PDGFRp antibodies
1n mice.

[065] Figure 23 1s a graph depicting that there was no significant change in GI fluid
retention/edema in the lung by treatment of anti-PDGF-B and anti-PDGFR 3 antibodies in
healthy and Captopril treated mice.

[066] Figure 24 1s a panel of graphs and 1images depicting that there was no significant change
in vessel permeability in the lung by treatment of anti-PDGF-B and anti-PDGFR[3 antibodies in
healthy and Captopril treated mice.

[067] Figure 25 1s a graph depicting that there was no significant change 1n GI fluid
retention/edema 1n the brain by treatment of anti-PDGF-B and anti-PDGFRp antibodies in

healthy and Captopril treated mice.
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1068] Figure 26 1s a panel of graphs and 1mages depicting that there was no significant change
in vessel permeability 1n the brain by treatment of anti-PDGF-B and anti-PDGFRp antibodies 1n
healthy and Captopril treated mice.

[069] Figure 27 1s a panel of graphs depicting the inhibition of PDGF induced calcium flux in
human pulmonary artery smooth muscle cells (HPASMC) by anti-PDGF-B antibodies.

[070] Figure 28 1s a panel of graphs depicting the inhibition of PDGF induced cellular
proliferation in human pulmonary artery smooth muscle cells (HPASMC) by anti-PDGFE-B
antibodies.

[071] Figure 29 1s a panel of graphs depicting the Fluorescence Imaging Plate Reader (FLIPR)
receptor internalization assay in pulmonary artery smooth muscle cells (PASMC) pre-treated
with anti-PDGF-B antibody-ligand complexes.

1072] Figure 30 1s a graph depicting a study 1n monocrotaline treated rats for catheter-based
assessment of heart right ventricular pressures, which demonstrated that anti-PDGF-B antibody
treatments reduced right ventricular systolic pressure in comparison to the i1sotype control-treated
rats.

[073] Figure 31 1s a graph depicting that preventive treatment with anti-PDGF-B antibodies
reduced right ventricular hypertrophy in comparison to the 1sotype control-treated rats.

1074] Figure 32 1s a graph depicting that a combination of endothelin receptor antagonist
Macitentan with anti-PDGF-B treatment showed no further survival benefit compared to

monotherapy with an anti-PDGF-B antibody.

DETAILED DESCRIPTION
|075] Before the present methods are described, 1t 1s to be understood that this invention 1s not
limited to particular methods, and experimental conditions described, as such methods and
conditions may vary. ltis also to be understood that the terminology used herein 1s for the
purpose of describing particular embodiments only, and 1s not intended to be limiting, since the
scope of the present invention will be limited only by the appended claims.
[076] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Although any methods and materials similar or equivalent to those described herein can
be used 1n the practice or testing of the present invention, preferred methods and materials are
now described. All publications mentioned herein are incorporated herein by reference in their

entirety.
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Definitions
[077] The terms “PDGF-B.” “PDGFB,” and “Platelet-Derived Growth Factor B” refer,

interchangeably, to the human PDGFEF-B protein having the amino acid sequence of SEQ ID NO:
41 (see also UniProt accession No. PO1127). All references to proteins, polypeptides and protein
fragments herein are intended to refer to the human version of the respective protein, polypeptide
or protein fragment unless explicitly specified as being from a non-human species (e.g. , "mouse
PDGEF-B." "monkey PDGF- B." efc.). The circulating and lung expression of PDGF-B, the
potent mitogens for pulmonary smooth muscle cells and fibroblast, are increased 1n both patients
displaying 1diopathic PAH and the hypoxia/sugen PAH mouse model. The interactions of PDGE-
B with PDGFR[3, PDGFRaf, and PDGFRaa have been implicated in promoting pathological
vascularization and pulmonary vascular remodeling. Mechanistically, targeting PDGFEF-B may
provide enhanced efficacy beyond PDGFRp by targeting signaling through PDGFRoa.,
PDGFRa3 and PDGFR[ that coordinate to promote abnormal vessel remodeling.

|078] The term "antibody", as used herein, 1s intended to refer to immunoglobulin molecules
comprised of four polypeptide chains, two heavy (H) chains and two light (L) chains inter-
connected by disulfide bonds (i.e., "full antibody molecules™), as well as multimers thereof (e.g.,
IgM) or antigen-binding fragments thereof. Each heavy chain 1s comprised of a heavy chain
variable region ("HCVR” or “VH”) and a heavy chain constant region (comprised of domains
CHI1, CH2 and CH3). Each light chain 1s comprised of a light chain variable region (“LCVR or
“VL”) and a light chain constant region (CL). The VH and VL regions can be further subdivided
into regions of hypervariability, termed complementarity determining regions (CDR),
interspersed with regions that are more conserved, termed framework regions (FR). Each VH
and VL 1s composed of three CDRs and four FRs, arranged {from amino-terminus to carboxy-
terminus 1n the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. In certain
embodiments, the FRs of the antibody (or antigen binding fragment thereof) may be identical to
the human germline sequences, or may be naturally or artificially modified. An amino acid
consensus sequence may be defined based on a side-by-side analysis of two or more CDRs.

[079] Substitution of one or more CDR residues or omission of one or more CDRSs 15 also
possible. Antibodies have been described in the scientific literature in which one or two CDRSs
can be dispensed with for binding. Padlan er al. (FASEB J. 1995, 9:133-139) analyzed the
contact regions between antibodies and their antigens, based on published crystal structures, and
concluded that only about one fifth to one third of CDR residues actually contact the antigen.

Padlan also found many antibodies 1n which one or two CDRs had no amino acids in contact

with an antigen (see also, Vajdos er al. 2002 J Mol Biol 320:415-428).
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[080] CDR residues not contacting antigen can be i1dentified based on previous studies by
molecular modeling and/or empirically. If a CDR or residue(s) thereof 1s omitted, 1t 1s usually
substituted with an amino acid occupying the corresponding position in another human antibody
sequence or a consensus of such sequences. Positions for substitution within CDRs and amino
acids to substitute can also be selected empirically. Empirical substitutions can be conservative
Or non-conservative substitutions.

|081] The fully human PDGF-B monoclonal antibodies disclosed herein may comprise one or
more amino acid substitutions, insertions and/or deletions in the framework and/or CDR regions
of the heavy and light chain variable domains as compared to the corresponding germline
sequences. Such mutations can be readily ascertained by comparing the amino acid sequences
disclosed herein to germline sequences available from, for example, public antibody sequence
databases. The present disclosure includes antibodies, and antigen-binding {fragments thereof,
which are derived from any of the amino acid sequences disclosed herein, wherein one or more
amino acids within one or more framework and/or CDR regions are mutated to the corresponding
residue(s) of the germline sequence from which the antibody was derived, or to the
corresponding residue(s) of another human germline sequence, or to a conservative amino acid
substitution of the corresponding germline residue(s) (such sequence changes are referred to
herein collectively as "germline mutations”). A person of ordinary skill in the art, starting with
the heavy and light chain variable region sequences disclosed herein, can easily produce
numerous antibodies and antigen-binding fragments that comprise one or more individual
germline mutations or combinations thereof. In certain embodiments, all of the framework
and/or CDR residues within the VH and/or VL domains are mutated back to the residues found in
the original germline sequence from which the antibody was derived. In other embodiments,
only certain residues are mutated back to the original germline sequence, e.g., only the mutated
residues found within the first 8 amino acids of FR1 or within the last 8 amino acids of FR4, or
only the mutated residues found within CDR1, CDR2 or CDR3. In other embodiments, one or
more of the framework and/or CDR residue(s) are mutated to the corresponding residue(s) of a
different germline sequence (i.e., a germline sequence that 1s different from the germline
sequence from which the antibody was originally derived). Furthermore, the antibodies of the
present disclosure may contain any combination of two or more germline mutations within the
framework and/or CDR regions, e.g., wherein certain individual residues are mutated to the
corresponding residue of a particular germline sequence while certain other residues that differ
from the original germline sequence are maintained or are mutated to the corresponding residue

of a different germline sequence. Once obtained, antibodies and antigen-binding fragments that
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contain one or more germline mutations can be easily tested for one or more desired property
such as, improved binding specificity, increased binding affinity, improved or enhanced
antagonistic or agonistic biological properties (as the case may be), reduced immunogenicity, efc.
Antibodies and antigen-binding fragments obtained 1n this general manner are encompassed
within the present disclosure.
[082] The present disclosure also includes fully human anti-PDGFEF-B monoclonal antibodies
comprising variants of any of the HCVR, LCVR, and/or CDR amino acid sequences disclosed
herein having one or more conservative substitutions. For example, the present disclosure
includes anti-PDGF-B antibodies having HCVR, LCVR, and/or CDR amino acid sequences
with, e.g., 10 or fewer, 8 or fewer, 6 or fewer, 4 or fewer, efc. conservative amino acid
substitutions relative to any of the HCVR, LCVR, and/or CDR amino acid sequences disclosed
herein.
|083] The term "human antibody”, as used herein, 1s intended to include antibodies having
variable and constant regions derived from human germline immunoglobulin sequences. The
human mAbs of the disclosure may include amino acid residues not encoded by human germline
immunoglobulin sequences (e.g., mutations introduced by random or site-specific mutagenesis in
yitro or by somatic mutation in vivo), for example in the CDRs and in particular CDR3.
However, the term "human antibody", as used herein, 1s not intended to include mAbs 1n which
CDR sequences derived from the germline of another mammalian species (e.g., mouse), have
been grafted onto human FR sequences.
084 ] The term “pulmonary hypertension™ (“PH”) 1s a term used to describe high blood pressure
in the lungs from any cause. The terms “hypertension™ or ** high blood pressure,” on the other
hand, refer to high blood pressure 1n the arteries throughout the body.
[085] The term “pulmonary arterial hypertension” (“PAH”) refers to a progressive lung disorder
which 1s characterized by sustained elevation of pulmonary artery pressure. Those patients with
PAH typically have pulmonary artery pressure that 1s equal to or greater than 25 mm Hg with a
pulmonary capillary or left atrial pressure equal to or less than 15 mm Hg. These pressures are
typically measured 1n a subject at rest using right-heart catheterization. PAH, when untreated,
leads to death (on average) within 2.8 years after being diagnosed.
[086] The World Health Organization (WHO) has provided a clinical classification of PAH of
five groups (Simonneau, ef al. J Am Coll Cardiol. 2013;62(25_S), the entire contents of which
are incorporated herein by reference):
1. Pulmonary arterial hypertension (PAH)

1.1. Idiopathic
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1.2. Heritable
1.2.1. BMPR2
1.2.2. ALK1, ENG, SMAD9, CAV1, KCNK3
1.2.3. Unknown
1.3. Drug- and toxin-induced
1.4. Associated with:
1.4.1. Connective tissue diseases
1.4.2. HIV 1infection
1.4.3. Portal Hypertension
1.4.4. Congenital heart diseases
1.4.5. Schistosomiasis
1”. Pulmonary veno-occlusive disease (PVOD) and/or pulmonary capillary hemangiomatosis
(PCH)
17’7, Persistent pulmonary hypertension of the newborn (PPHN)
2. Pulmonary hypertension due to left heart disease
2.1. Left ventricular systolic dysfunction
2.2. Left ventricular diastolic dysfunction
2.3. Valvular disease
2.4. Congenital/acquired left heart inflow/outtlow tract obstruction and congenital
cardiomyopathies
3. Pulmonary hypertension due to lung disease and/or hypoxia
3.1. Chronic obstructive pulmonary disease
3.2. Interstitial lung disease
3.3. Other pulmonary diseases with mixed restrictive and obstructive pattern
3.4. Sleep-disordered breathing
3.5. Alveolar hypoventilation disorders
3.6. Chronic exposure to high altitude
3.7. Developmental abnormalities
4. Chronic thromboembolic pulmonary hypertension (CTEPH)
S. Pulmonary hypertension with unclear multifactorial mechanisms
J>.1. Hematologic disorders: chronic hemolytic anemia, myeloproliferative disorders,
splenectomy
J.2. Systemic disorders: sarcoidosis, pulmonary histiocytosis, lymphangioleimoyomatosis

5.3. Metabolic disorders: glycogen storage disease, Gaucher disease, thyroid disorders
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5.4. Others: tumoral obstruction, fibrosing mediastinitis, chronic renal failure on dialysis,
segmental PH.
|087] In one embodiment, a subject that would benefit from the methods of the present disclosure
1s a subject having Group 1 (WHO) PAH.
|088] PAH at baseline (e.g., when diagnosed) can be mild, moderate or severe, as measured, for
example, by the WHO functional class, which 1s a measure of disease severity in patients with
PAH. The WHO functional classification 1s an adaptation of the New York Heart Association
(NYHA) system and 1s routinely used to qualitatively assess activity tolerance, for example, 1n
monitoring disease progression and response to treatment (Rubin (2004) Chest 126:7-10). There
are four functional classes recognized 1in the WHO system:

Class I: pulmonary hypertension without resulting limitation of physical activity;
ordinary physical activity does not cause undue dyspnea or fatigue, chest pain or near syncope;

Class 1I: pulmonary hypertension resulting in slight limitation of physical activity;
patient comfortable at rest; ordinary physical activity causes undue dyspnea or fatigue, chest pain
O near syncope;

Class 11I: pulmonary hypertension resulting in marked limitation of physical activity; patient
comfortable at rest; less than ordinary activity causes undue dyspnea or fatigue, chest pain or
near syncope; and

Class IV: pulmonary hypertension resulting in 1nability to carry out any physical activity
without symptoms; patient manifests signs of right-heart failure; dyspnea and/or fatigue may be
present even at rest; discomfort 1s increased by any physical activity.

1089] In one embodiment, a subject that would benefit from the methods of the present disclosure
1s a subject having, at baseline, PAH e.g., Group I (WHO) PAH) of WHO Class I. In another
embodiment, a subject that would benefit from the methods of the present disclosure 1s a subject
having, at baseline, PAH (e.g., Group I (WHO) PAH) of WHO Class 1l. In another
embodiment, a subject that would benefit from the methods of the present disclosure 1s a subject
having, at baseline, PAH e.g., Group I (WHO) PAH) of WHO Class I1I.

1090] As used herein, a “subject” 1s an animal, such as a mammal, including a primate (such as a
human, a non-human primate, e.g., a monkey, and a chimpanzee), a non-primate (such as a cow,
a pig, a camel, a llama, a horse, a goat, a rabbit, a sheep, a hamster, a guinea pig, a cat, a dog, a
rat, a mouse, a horse, and a whale), or a bird (e.g., a duck or a goose).

[091] In one embodiment, the subject 1s a human, such as a human being treated or assessed for

PAH e.g., Group I (WHO) PAH; a human at risk for PAH e.g., Group I (WHO) PAH; a human
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having PAH e.g., Group I (WHO) PAH; and/or human being treated for PAH e.g., Group I
(WHO) PA), as described herein.

1092] As used herein, the terms “treating” or “treatment” refer to a beneficial or desired result
including, but not limited to, alleviation or amelioration of one or more symptoms associated
with PAH e.g., Group 1 (WHO) PAH). “Treatment” can also mean slowing the course of the
disease or reducing the development of a symptom of disease, reducing the severity of later-
developing disease, or prolonging survival as compared to expected survival 1n the absence of
treatment. For example, the reduction in the development of a symptom associated with such a
disease, disorder or condition (e.g., by at least about 10% on a clinically accepted scale for that
disease or disorder), or the exhibition of delayed symptoms delayed (e.g., by days, weeks,
months or years) 1s considered effective treatment.

093] The term "specifically binds," or “binds specifically to”, or the like, means that an antibody
or antigen-binding fragment thereof forms a complex with an antigen that 1s relatively stable
under physiologic conditions. Specific binding can be characterized by an equilibrium
dissociation constant of at least about 1x10° M or less (e.g., a smaller Kp denotes a tighter
binding). Methods for determining whether two molecules specifically bind are well known 1n
the art and include, for example, equilibrium dialysis, surface plasmon resonance, and the like.
As described herein, antibodies that bind specifically to PDGF-B have been 1dentified by surface
plasmon resonance, e.g., BIACORE™. Moreover, multi-specific antibodies that bind to one
domain 1n PDGF-B and one or more additional antigens or a bi-specific that binds to two
different regions of PDGF-B are nonetheless considered antibodies that “specifically bind”, as
used herein.

[094] The term “high affinity” antibody refers to those mAbs having a binding affinity to PDGE-
B, expressed as Kp, of at least 10~ M; preferably 10® M; more preferably 10°M, even more
preferably 101 M, even more preferably 10'! M, as measured by surface plasmon resonance,
e.g., BIACORE™ or solution-affinity ELISA.

[095] By the term “slow off rate”, “Koff” or “kd’ 1s meant to describe an antibody that
dissociates from PDGF-B with a rate constant of 1 x 107 s™! or less, preferably 1 x 10 s or less,
as determined by surface plasmon resonance, e.g., BIACORE™.

[096] The terms "antigen-binding portion” of an antibody, "antigen-binding fragment” of an
antibody, and the like, as used herein, include any naturally occurring, enzymatically obtainable,
synthetic, or genetically engineered polypeptide or glycoprotein that specifically binds an antigen

to form a complex. The terms "antigen-binding fragment” of an antibody, or "antibody
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fragment”, as used herein, refers to one or more fragments of an antibody that retain the ability to
bind to PDGEF-B.

1097] In specific embodiments, antibody or antibody fragments of the disclosure may be
conjugated to a therapeutic moiety (“immunoconjugate’), such as an antibiotic, a second anti-
PDGEF-B antibody, or an antibody to a cytokine such as IL-1, IL-6, or TGF-f3, or any other
therapeutic moiety useful for treating pulmonary arterial hypertension.

098] An "1solated antibody", as used herein, 1s intended to refer to an antibody that 1s
substantially free of other antibodies (Abs) having different antigenic specificities (e.g., an
1solated antibody that specifically binds PDGEF-B, or a fragment thereof, 1s substantially free of
Abs that specifically bind antigens other than PDGEF-B).

[099] The term "surface plasmon resonance”, as used herein, refers to an optical phenomenon
that allows for the analysis of real-time biomolecular interactions by detection of alterations in
protein concentrations within a biosensor matrix, for example using the BIACORE™ system
(Pharmacia Biosensor AB, Uppsala, Sweden and Piscataway, N.J.).

[0100] The term "Kp ", as used herein, 1s intended to refer to the equilibrium dissociation
constant of a particular antibody-antigen interaction.

[0101] The term “epitope” refers to an antigenic determinant that interacts with a specific
antigen-binding site 1n the variable region of an antibody molecule known as a paratope. A
single antigen may have more than one epitope. Thus, different antibodies may bind to different
arcas on an antigen and may have different biological effects. The term “epitope” also refers to a
site on an antigen to which B and/or T cells respond. It also refers to a region of an antigen that
1s bound by an antibody. Epitopes may be defined as structural or functional. Functional
epitopes are generally a subset of the structural epitopes and have those residues that directly
contribute to the affinity of the interaction. Epitopes may also be conformational, that 1s,
composed of non-linear amino acids. In certain embodiments, epitopes may include determinants
that are chemically active surface groupings of molecules such as amino acids, sugar side chains,
phosphoryl groups, or sulfonyl groups, and, 1n certain embodiments, may have specific three-
dimensional structural characteristics, and/or specific charge characteristics.

[0102] The term "substantial identity” or "substantially identical,” when referring to a nucleic
acid or fragment thereof, indicates that, when optimally aligned with appropriate nucleotide
insertions or deletions with another nucleic acid (or its complementary strand), there 1s
nucleotide sequence 1dentity in at least about 90%, and more preferably at least about 95%, 96%,

7%, 98% or 99% of the nucleotide bases, as measured by any well-known algorithm of

sequence 1dentity, such as FASTA, BLAST or GAP, as discussed below. A nucleic acid
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molecule having substantial 1dentity to a reference nucleic acid molecule may, in certain
instances, encode a polypeptide having the same or substantially similar amino acid sequence as
the polypeptide encoded by the reference nucleic acid molecule.

|0103] As applied to polypeptides, the term "substantial similarity” or “substantially similar”
means that two peptide sequences, when optimally aligned, such as by the programs GAP or
BESTFIT using default gap weights, share at least 90% sequence 1dentity, even more preferably
at least 93%, 98% or 99% sequence 1dentity. Preferably, residue positions, which are not
identical, differ by conservative amino acid substitutions. A "conservative amino acid
substitution” 1s one 1n which an amino acid residue 1s substituted by another amino acid residue
having a side chain (R group) with similar chemical properties (e.g., charge or hydrophobicity).
In general, a conservative amino acid substitution will not substantially change the functional
properties of a protein. In cases where two or more amino acid sequences differ from each other
by conservative substitutions, the percent or degree of stmilarity may be adjusted upwards to
correct for the conservative nature of the substitution. Means for making this adjustment are well
known to those of skill in the art. See, e.g., Pearson (1994) Methods Mol. Biol. 24: 307-331,
which 1s herein incorporated by reference. Examples of groups of amino acids that have side
chains with similar chemical properties include 1) aliphatic side chains: glycine, alanine, valine,
leucine and 1soleucine; 2) aliphatic-hydroxyl side chains: serine and threonine; 3) amide-
containing side chains: asparagine and glutamine; 4) aromatic side chains: phenylalanine,
tyrosine, and tryptophan; 5) basic side chains: lysine, arginine, and histidine; 6) acidic side
chains: aspartate and glutamate, and 7) sulfur-containing side chains: cysteine and methionine.
Preferred conservative amino acids substitution groups are: valine-leucine-isoleucine,
phenylalanine-tyrosine, lysine-arginine, alanine-valine, glutamate-aspartate, and asparagine-
glutamine. Alternatively, a conservative replacement 1s any change having a positive value 1n
the PAM250 log-likelihood matrix disclosed in Gonnet ef al. (1992) Science 256: 1443 45,
herein incorporated by reference. A "moderately conservative” replacement 1s any change
having a nonnegative value in the PAM2350 log-likelihood matrix.

[0104] Sequence similarity for polypeptides 1s typically measured using sequence analysis
software. Protein analysis software matches similar sequences using measures of similarity
assigned to various substitutions, deletions and other modifications, including conservative
amino acid substitutions. For instance, GCG software contains programs such as GAP and
BESTFIT which can be used with default parameters to determine sequence homology or
sequence 1dentity between closely related polypeptides, such as homologous polypeptides from

different species of organisms or between a wild type protein and a mutein thereof. See, e.g.,
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GCG Version 6.1. Polypeptide sequences also can be compared using FASTA with default or
recommended parameters; a program 1n GCG Version 6.1. FASTA (e.g., FASTA2 and FASTA3)
provides alignments and percent sequence 1dentity of the regions of the best overlap between the
query and search sequences (Pearson (2000) supra). Another preferred algorithm when
comparing a sequence of the disclosure to a database containing a large number of sequences
from different organisms 1s the computer program BLAST, especially BLASTP or TBLASTN,
using default parameters. See, e.g., Altschul er al. (1990) J. Mol. Biol. 215: 403-410 and (1997)
Nucleic Acids Res. 25: 3389-3402, each of which 1s herein incorporated by reference.

[0105] In specific embodiments, the antibody or antibody fragment for use in the method of the
disclosure may be mono-specific, bi-specific, or multi-specific. Multi-specific antibodies may be
specific tor different epitopes of one target polypeptide or may contain antigen-binding domains
specific for epitopes of more than one target polypeptide.

[0106] By the phrase “Therapeutically effective amount,” as used herein, 1s intended to include
the amount of an anti-PDGF-B antibody, or antigen-binding fragment thereof, that, when
administered to a subject having PAH e.g., Group I (WHOQO) PAH, 1s sufficient to effect treatment
of the disecase (e.g., by diminishing, ameliorating or maintaining the existing disease or one or
more symptoms of disease) or manage the disease. The “therapeutically effective amount” may
vary depending on the anti-PDGF-B antibody, or antigen-binding fragment thereof, how the anti-
PDGF-B antibody, or antigen-binding fragment thereot, 1s administered, the disease and 1its
severity and the history, age, weight, tamily history, genetic makeup, stage of PAH, the types of
preceding or concomitant treatments, if any, and other individual characteristics of the patient to
be treated.

[0107] A “therapeutically effective amount™ 1s also intended to include the amount of an anti-
PDGF-B antibody, or antigen-binding fragment thereof, that, when administered to a subject 1s
sufficient to ameliorate the disease or one or more symptoms of the disease. Ameliorating the
disease includes slowing the course of the disease or reducing the severity of later-developing
disease.

[0108] A “‘therapeutically-effective amount’ also includes an amount of an anti-PDGF-B
antibody, or antigen-binding fragment thereof, that produces some desired local or systemic
effect at a reasonable benetit/risk ratio applicable to any treatment. Anti-PDGFEF-B antibodies, or
antigen-binding {fragments thereof, employed 1n the methods of the present disclosure may be
administered 1n a sufficient amount to produce a reasonable benefit/risk ratio applicable to such

treatment.
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General Description
[0109] Platelet-derived growth factors (PDGEs) are potent mitogens that exist as five different

dimeric configurations composed of four different 1soform subunits: A, B, C and D. The five
dimeric forms of the PDGFs are AA, B<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>