MODIFIED ANTI-PD-L1 ANTIBODIES AND METHODS AND USES FOR
TREATING A NEURODEGENERATIVE DISEASE

[001] This application claims priority and the filing date pursuant to 35 U.S.C. 119(e) to U.S. Provisional
Patent Application Serial No. 62/836,247, filed on April 19, 2019 and this application claims priority and the
filing date pursuant to 35 U.S.C. 119(a) to European Patent Application Serial No. 19170438.6, filed on
April 19, 2019, the content of each of which is hereby incorporated by reference in its entirety.

[002] Neurodegeneration is the progressive loss of structure or function of neurons, including death of
neurons. Many neurodegenerative diseases occur as a result of neurodegenerative processes, resulting
in progressive decline in behavioral, social, cognitive or motor functions. Currently, there are no effective
treatments to cure, modify or halt the progression of neurodegenerative disorders, and the approved
pharmacotherapies provide only modest and transient symptomatic relief.

[003] Most neurodegenerative pathologies share a common neuroinflammatory component, which is part
of disease progression, and contributes to disease escalation. Among these pathologies is Alzheimer’s
disease (AD) and age-related dementia, amyotrophic lateral sclerosis, Parkinson's disease, and
Huntington's disease, debilitating neurodegenerative conditions characterized by progressive cognitive
and/or functional decline. However, despite the chronic neuroinflammatory component in
neurodegenerative disease pathology, clinical therapies with anti-inflammatory agents over the past decade
have all proven unsuccessful or even deleterious to-date.

[004] The present specification provides a unique insight into why targeting the inflammatory component
of neurodegenerative pathologies using systemic anti-inflammatory drugs have fallen short. The present
specification provides a therapeutic, methods and uses based on this understanding that overcomes the
drawbacks of existing therapies of neurodegenerative pathologies.

SUMMARY

[005] The present specification discloses a modified anti-Programmed Death-Ligand 1 (anti-PD-L1)
antibody exhibiting high affinity and specificity for human PD-L1, enhanced clearance rate from the blood,
abolished Fc-related effector functions, and improved safety profile relative to the unaltered antibody, while
maintaining therapeutic efficacy for neurodegenerative disease modification. A disclosed modified anti-
PD-L1 antibody comprises a heavy chain constant domain containing amino acid sequence variants that
lack Fc-related effector function and promote clearance of the modified anti-PD-L1 antibody disclosed
herein faster than an anti-PD-L1 antibody not containing the same amino acid sequence variants. For
example, a disclosed modified anti-PD-L1 antibody comprises a heavy chain constant domain containing
amino acid sequence variants in the lower hinge region and/or the N-terminal half of the CH2 domain that
abolish Fc-related effector function and amino acid sequence variants in the CH2 domain and/or CH3
domain that promote clearance of the anti-PD-L1 antibody faster than an anti-PD-L1 antibody not containing
the same amino acid variants located in the CH2 domain and/or CH3 domain. A disclosed modified human



anti-PD-L1 antibody lacking Fc-related effector function lacks antibody dependent cellular cytotoxicity
(ADCC), complement-dependent cytotoxic activity (CDC) and/or antibody dependent cellular phagocytosis
(ADCP).

[006] The present specification also discloses pharmaceutical compositions comprising a modified
human anti-PD-L1 antibody disclosed herein as well as a medicament comprising a modified human anti-
PD-L1 antibody disclosed herein.

[007] The present specification also discloses pharmaceutical kits comprising modified human anti-PD-
L1 antibody disclosed herein, a pharmaceutical composition disclosed herein, or a medicament disclosed

herein.

[008] The present specification also discloses methods of treatment and uses that employ an
administration regime using the disclosed modified anti-PD-L1 antibody which ensures the antibodies are
present for only a specific period of time and then is sufficiently cleared from the body to ensure treatment
efficacy is maintained.

BREIF DESCRIPTION OF DRAWINGS

[009] FIG. 1A-E show blocking CCR2 abrogates the beneficial effect of anti-PD-L1 antibody in DM-hTAU
with FIG. 1A illustrating the experimental design; FIG. 1B showing pre-test results of cognitive behavior in
DM-hTAU and wild type animals; FIG. 1C showing results of cognitive behavior using the T-maze following
treatment; FIG. 1D showing test results of cognitive behavior using the Y-maze following treatment; and
FIG. 1E showing test results of cognitive behavior using Novel Object recognition following treatment
(NOR).

[010] FIG. 2A-D show blocking CCR2 selectively affects only monocyte levels in the circulation without
affecting T cell levels with FIG. 2A showing levels of myeloid cells in the blood; FIG. 2B showing myeloid
cells in the spleen; FIG. 2C showing levels of CD4+ memory T cells in the blood; and FIG. 2D showing CD4+
memory T cells in the spleen.

[011] FIG. 3A-B show flow cytometry of brains of DM-hTAU mice treated with either anti-PD-L1
antibodies or IgG antibodies, analyzed for CD45'*%/CD11b"ish and CD45hie/CD11bMeh myeloid cells with
FIG. 3A showing the flow cytometry of brain cells gated for CD45°%/CD11bho" and CD45high/CD11bhigh
myeloid cells; and FIG. 3B showing the quantitative distribution of CD45"9"/CD11b"e" myeloid cells in anti-
PD-L1-treated mice and IgG-treated mice.

[012] FIG. 4A-B show flow cytometry of brains of GFP-BM-chimeric DM-hTAU mice treated with anti-
PD-L1 antibodies or IgG antibodies analyzed for CD45°%/CD11bhigh and CD45M9"/CD11bhigh myeloid cells
with FIG. 4A showing the flow cytometry of GFP-labeled brain cells gated from CD45'*%/CD11bhigh and



CD45Mish/CD11bMe" myeloid cells, expressing Ly6C; and FIG. 4B showing the quantitative distribution of
CD45Ma"/CD11bhish myeloid cells in anti-PD-L1-treated mice and IgG-treated mice.

[013] FIG. 5A-B show confocal images of brains from GFP-BM-chimeric DM-hTAU mice treated with
anti-PD-L1 antibodies or IgG antibodies analyzed by immunohistochemistry with FIG. 5A showing
representative projections of confocal z-axis stacks, indicating co-localization of GFP~+ cells (in green) with
the myeloid marker IBA-1 (in blue), detected in the cortex of DM-hTAUGFP+ mice, treated with anti-PD-L1
(see arrowheads, scale bar: 100 um); and FIG. 5B showing representative projections of confocal z-axis
stacks, indicating colocalization of GFP+ cells (green), IBA-1 (blue), and IL-10 (red) in the brains of anti-
PD-L1-treated DM-hTAUGFP’+ mice (scale bar: 50 um).

[014] FIG. 6A-C show dose response-dependent effect of anti-PD-L1 on spatial learning and memory in
5XFAD mice, with FIG. 6A illustrating the experimental design with black arrowheads indicate time points
of treatment, and illustrations indicate time points of cognitive scoring using a Radial Arm Water Maze
(RAWM) assay; FIG. 6B showing RAWM performance one-month after treatment of 5XFAD mice, each
group treated with a different dose of anti-PD-L1 antibody along with wild-type littermates which served as
controls (*P < 0.05, **P < 0.01, ***P < 0.001); and FIG. 6C showing RAWM performance two-months after
treatment of three groups of 5XFAD mice, each group treated with a different dose of anti-PD-L1 antibody
along with wild-type littermates which served as controls (*P < 0.05, **P < 0.01, ***P < 0.001).

[015] FIG. 7A-C show dose-dependent effect of anti-PD-L1 on hippocampal astrogliosis in 5XFAD mice
with FIG. 7A showing area of all detected GFAP~ cells divided by the total selected area of the dentate
gyrus (*P < 0.05, **P < 0.01); FIG. 7B showing mean fluorescence of detected GFAP+ cells, corrected to
the mean fluorescence of the whole dentate gyrus (CTCF)( **P < 0.01); and FIG. 7C showing the number
of detected GFAP+ cells exhibiting fluorescence greater than 1000 pixels (**P < 0.01).

[016] FIG. 8A-B show dose response-dependent effect of anti-PD-L1 on spatial learning and memory in
DM-hTAU mice, with FIG. 8A illustrating the experimental design with black arrowheads indicate time points
of treatment, and illustrations indicate time points of cognitive scoring using a T-maze assay; and FIG. 8B
showing T-maze performance one-month after treatment of DM-hTAU mice, each group treated with a
different dose of anti-PD-L1 antibody along with wild-type littermates and anti-lgG2-treated mice, both of
which served as controls (*P < 0.05, **P < 0.01, ***P < 0.001).

[017] FIG. 9A-B show dose response-dependent and time-dependent effects of anti-PD-L1 on spatial
learning and memory in DM-hTAU mice, with FIG. 9A showing T-maze performance one-month after
treatment of three groups of DM-hTAU mice, each group treated with a different dose of anti-PD-L1 antibody
along with wild-type litermates and anti-lgG2-treated mice, both of which served as controls (*P < 0.05,
**P < 0.01, **P < 0.001); and FIG. 9B showing T-maze performance two-months after treatment of three
groups of DM-hTAU mice, each group treated with a different dose of anti-PD-L1 antibody along with wild-
type littermates and anti-lgG2-treated mice, both of which served as controls (*P < 0.05, **P < 0.01, ***P <
0.001).



[018] FIG. 10 shows the quantitative distribution of AT-180 immunoreactivity (Phospho-Tau (Thr231)) in
brains of wild-type mice and DM-hTAU mice treated with rat anti-PD-L1 antibodies or rat anti-KLH as control
(both having 1gG2b Fc ) (error bars represent mean + s.e.m.; *P<0.05).

[019] FIG. 11A-l show dose-dependent effect of anti-PD-L1 on inflammatory cytokine profile in DM-hTAU
mice, with FIG 11A shows representative image of IL-13 immunoreactivity in mice treated with anti-IgG
antibody control; FIG 11B shows representative image of IL-1B immunoreactivity in mice treated with anti-
PD-L1 antibody; FIG. 11C shows representative orthogonal projection of confocal z-axis stacks, indicating
colocalization of IL-1B (green) with GFAP+ astrocytes (red), but not with IBA-1+ microglia/macrophages
(white), in the dentate gyrus; cell nuclei stained with DAPI (blue) (scale bar, 100 pm); FIG. 11D shows
quantitative measurement of hippocampal IL-1 protein levels, measured by FRET-based ELISA, in mice
treated with anti-PD-L1 antibodies compared to untreated and anti-lgG antibody-treated wild-type
littermates (data represented as mean £ s.e.m; * P < 0.05, **P < 0.01, ***P < 0.001); FIG. 11E shows linear
regression analysis revealing a correlation between cognitive performance of DM-hTAU mice in a T-maze
assay and IL-1B protein levels in their brains; FIG. 11F shows quantitative measurement of mRNA
expression levels tested by RT-qgPCR for the gene inf-a; FIG. 11G shows quantitative measurement of
mRNA expression levels tested by RT-qPCR for the gene il-6; FIG. 11H shows quantitative determination
of mMRNA expression levels tested by RT-gPCR for the gene il-12p40; and FIG. 11l shows quantitative
measurement of mMRNA expression levels measured by RT-qPCR for the gene /I-18.

[020] FIG. 12 shows PK profile of anti-PD-L1 antibody in blood sera taken from C57BL/6J mice and
quantified using enzyme-linked immunosorbent assay (ELISA).

[021] FIG. 13 shows kinetics of PD-L1 receptor occupancy on T cells in the blood from 5XFAD and
C57BL/6J wild-type mice following a single injection of different dosages of rat anti-mouse PD-L1
monoclonal antibody (clone 10F.9G2, BioXCell) vs. rat IgG2b anti-KLH antibody-treated controls (error bars
represent mean £ s.e.m.; * P < 0.05, **P < 0.01, ***P < 0.001).

[022] FIG. 14 shows levels of effector memory T cells (CD4+CD44+ cell population) expressing PD-1+ in
5XFAD and C57BL/6J wild-type (WT) mice following a single injection of multi-dosages of rat anti-mouse
PD-L1 monoclonal antibody (clone 10F.9G2, BioXCell) relative to rat anti-KLH antibody-treated mice, with
each dot on the graph represent blood sample of a different mouse (error bars represent mean + s.e.m.; *
P < 0.05, **P < 0.01, ***P < 0.001).

[023] FIG. 15 shows PK profile of rat anti-mouse PD-L1 monoclonal antibody (clone 10F.9G2, BioXCell)
in mice quantified using ELISA.

[024] FIG. 16 shows comparison of treatment effect on cognitive performance of a single relative to
repeated injections of anti-PD-L1, representing transient relative to continuous exposure to the treatment,
respectively, in 5XFAD mice, tested 1 month and 2 months after the first injection. Cognitive performance



of 5XFAD mice was tested using the radial arm water maze, and effect following treatment in the different
treatment groups is expressed as the percentage of mice that showed positive learning behavior (positive
learning was defined as less than 3 mean errors in the last 2 trails of the cognitive task).

[025] FIG. 17 shows T-maze performance of DM-hTAU mice one month after an anti-PD-L1 antibody
treatment with either a rat anti-PD-L1 antibody, a humanized anti-PD-L1 antibody atezolizumab (ATZ; with
human IgG1 Fc) or Variant 1-ATZ (Fc effector null) antibody along with wild-type mice, untreated DM-hTAU
mice, and mice treated with human anti-B12 antibody as an IgG1 isotype control, each of which served as
controls (Error bars represent mean + s.e.m.; *P<0.05, **P<0.01, ***P<0.001).

[026] FIG. 18 shows a comparison of anti-PD-L1 antibody effect (rat anti-mouse PD-L1 with rat IgG2b
anti-KLH antibody, anti-PD-L1 atezolizumab with human IgG1 backbone, and Variant 1-ATZ (Fc effector
null)) on hippocampal astrogliosis in DM-hTAU mice based on mean fluorescence of detected GFAP+ cells,
corrected to the mean fluorescence (CTCF) of the whole dentate gyrus (error bars represent mean £s.e.m.;
*P<0.05, **P<0.01, ***P<0.001).

[027] FIG. 19 shows PK profile of anti-human PD-L1 atezolizumab (ATZ) and four ATZ variants in blood
sera taken from wild type C57BL/6J mice and quantified using reverse ELISA (error bars represent mean

ts.e.m.).

[028] FIG. 20A-D show effect of modified anti-PD-L1 antibody variants on spatial learning and memory
in DM-hTAU mice, with FIG. 20A illustrating the experimental design with black arrowheads indicate time
points of treatment, and drawings indicate time points of cognitive scoring using a T-maze or Y-maze assay;
FIG. 20B showing T-maze performance four weeks after treatment of DM-hTAU mice, each group treated
with a different anti-PD-L1 antibody variant along with wild-type littermates and Variant 1-B12-treated mice,
both of which served as controls (Error bars represent mean + s.e.m.; *P < 0.05, **P < 0.01, **P < 0.001);
FIG. 20C showing Y-maze performance six-weeks after treatment of DM-hTAU mice, each group treated
with a different anti-PD-L1 antibody variant along with wild-type littermates and Variant 1-B12-treated mice,
both of which served as controls (Error bars represent mean = s.e.m.; *P < 0.05, **P < 0.01, ***P < 0.001);
and FIG. 20D showing T-maze performance eight-weeks after treatment of DM-hTAU mice, each group
treated with a different anti-PD-L1 antibody variant along with wild-type littermates and anti-B12-treated
mice, both of which served as controls (Error bars represent mean + s.e.m.; *P<0.05, **P<0.01,
***P<0.001).

[029] FIG. 21 shows effect of modified anti-PD-L1 antibody variants on spatial learning and memory in
5XFAD mice using a RAWM cognitive task one-month after treatment, each group treated with a different
modified anti-PD-L1 antibody variant, or the rat anti-mouse PD-L1 antibody, along with wild-type littermates
and anti-B12-treated mice, both of which served as controls (Error bars represent mean + s.e.m.).

[030] FIG. 22A-B show PK profile using multi-dosages of two different modified anti-PD-L1 antibody
variants in blood sera taken from C57BL/6J mice and quantified using ELISA, with FIG. 22A showing the



results obtained with the Variant 2-ATZ (Fc effector null-H311A) antibody (error bars represent mean +
s.e.m.); and FIG. 22B showing the results obtained from the Variant 3-ATZ (Fc effector null-H436Q)
antibody (error bars represent mean t s.e.m.).

[031] FIG. 23A-B show kinetics of PD-L1 receptor occupancy on T cell in the blood from C57BL/6J wild-
type mice following a single injection of two different modified anti-PD-L1 antibody variants, with FIG. 23A
showing the results obtained from the Variant 2-ATZ (Fc effector null-H311A) antibody (error bars represent
mean + s.e.m.); and FIG. 23B showing the results obtained from the Variant 3-ATZ (Fc effector null-H436Q)

antibody (error bars represent mean * s.e.m.).

[032] FIG. 24A-B show kinetics of blood levels of PD-1+CD4+*CD44+ T cells in C57BL/6J wild-type mice
following a single injection of two different modified anti-PD-L1 antibody variants, with FIG. 24A showing
the results obtained with the Variant 2-ATZ (Fc effector null-H311A) antibody (error bars represent mean +
s.e.m.); and FIG. 24B showing the results obtained with the Variant 3-ATZ (Fc effector null-H436Q)

antibody (error bars represent mean * s.e.m.).

[033] FIG. 25 shows dose dependent effect of two different modified anti-PD-L1 antibody variants on
spatial learning and memory in DM-hTAU mice four weeks after treatment (data represented as mean *
s.e.m.; * P < 0.05, **P < 0.01, ***P < 0.001).

[034] FIG. 26A-C shows longitudinal measures of cognitive performance at 2- and 4-week post 1.5
mg/mouse anti-PD-L1 administration of Variant 2-ATZ (Fc effector null-H311A) or isotype control Variant
2-B12 (an anti-B12 antibody containing the human IgG1 Fc effector null and H311A substitutions in the Fc
portion corresponding to the same substitutions of Variant 2-ATZ), with FIG. 26A showing time spent of
each individual mouse in the novel arm of the T-maze measured at 2 and at 4 weeks post treatment is
presented and connected with solid line; FIG. 26B showing same data as in FIG. 26A but comparing
performance in T-maze between different treatment groups at 2-week post treatment; and FIG. 26C
showing same data as in FIG. 26A but comparing performance in T-maze between different treatment
groups at 4-week post treatment. One-way ANOVA and Fisher exact-test post hoc analysis. Data are
represented as mean £ s.e.m.

[035] FIG. 27 shows kinetics of PD-L1 receptor occupancy on CD3* T cells isolated from blood, cervical
lymph nodes, inguinal lymph nodes, and choroid plexus (CP) of C57BL/6J wild-type mice 3 days following
a single injection of Variant 2-ATZ (Fc effector null-H311A) antibody or isotype control Variant 2-B12 (an
anti-B12 antibody containing the human IgG1 Fc effector null and H311A substitutions) (error bars

represent mean * s.e.m.).

[036] FIG. 28A-H show effect of Variant 2-ATZ (Fc effector null-H311A) antibody or isotype control
Variant 2-B12 (an anti-B12 antibody containing the human IgG1 Fc effector null and H311A substitutions)
on spatial learning and memory in DM-hTAU mice, with FIG. 28A illustrating the experimental design with
black arrowheads indicating time points of treatment, red arrowheads indicating time points of blood



withdrawn and tissue collection, and drawings indicate time points of cognitive scoring using a T-maze;
FIG. 28B showing T-maze performance two weeks after the first treatment of DM-hTAU mice with the either
the Variant 2-ATZ (Fc effector null-H311A) antibody or the isotype control antibody along with wild-type
littermates (error bars represent mean * s.e.m.; n.s. not significant, ***P < 0.001); FIG. 28C showing T-
maze performance four-weeks after the first treatment of DM-hTAU mice with the either the Variant 2-ATZ
(Fc effector null-H311A) antibody or the isotype control antibody along with wild-type littermates (error bars
represent mean = s.e.m.; ***P < 0.001); FIG. 28D showing T-maze performance four-weeks after the
second treatment of DM-hTAU mice with the either the Variant 2-ATZ (Fc effector null-H311A) antibody or
isotype control antibody along with wild-type littermates (error bars represent mean + s.e.m.; ***P < 0.001);
FIG. 28E showing T-maze performance two-weeks after the third treatment of DM-hTAU mice with the
either the Variant 2-ATZ (Fc effector null-H311A) antibody or isotype control antibody along with wild-type
littermates (error bars represent mean = s.e.m.; ***P < 0.001); FIG. 28F showing T-maze performance four-
weeks after the third treatment of DM-hTAU mice with the either the Variant 2-ATZ (Fc effector null-H311A)
antibody or isotype control antibody along with wild-type littermates (error bars represent mean + s.e.m.;
***P < 0.001); FIG. 28G showing T-maze performance six-weeks after the third treatment of DM-hTAU mice
with the either the Variant 2-ATZ (Fc effector null-H311A) antibody or the isotype control antibody along
with wild-type littermates (error bars represent mean + s.e.m.; **P < 0.01, ***P < 0.001); and FIG. 28H
showing T-maze performance eight-weeks after the third treatment of DM-hTAU mice with the either the
Variant 2-ATZ (Fc effector null-H311A) antibody or the isotype control antibody along with wild-type
littermates (error bars represent mean + s.e.m.; **P < 0.01, ***P < 0.001).

[037] FIG. 29 shows kinetics of PD-L1 receptor occupancy on CD3* T cells isolated from blood, cervical
lymph nodes, inguinal lymph nodes, and choroid plexus (CP) tissues from DM-hTAU mice at various time
points following treatment with different dosages of the Variant 2-ATZ (Fc effector null-H311A) or isotype
control Variant 2-B12 (an anti-B12 antibody containing the human IgG1 Fc effector null and H311A
substitutions in the Fc portion corresponding to the same substitutions of Variant 2-ATZ) (error bars

represent mean * s.e.m.).

[038] FIG. 30 shows levels of CD4+ memory T lymphocytes expressing PD-1 (percentage of the PD-1+
cells of the total CD4+/CD44+ population) (error bars represent mean = s.e.m.; *P<0.05, **P<0.01,
***P<0.001).

[039] FIG. 31A-B show relative hippocampal aggregated tau (normalized to manufacture’s negative
control; arbitrary units) in DM-hTau mice with FIG. 31A showing quantitative measurement of aggregated,
measured by FRET-based ELISA in hippocampi excised on day 3 and 48 following a single injection(error
bars represent mean = s.e.m.; *P<0.05, **P<0.01, ***P<0.001); and FIG. 31B showing correlation between
hippocampal tau aggregation of hippocampi excised 2 weeks after testing cognitive performance (week 4
of the study).

[040] FIG. 32 shows PK profile of modified anti-PD-L1 antibody variants based on 84G09 in blood serum
taken from cynomolgus monkeys and quantified using reverse ELISA.



[041] FIG. 33A-D show the correlation between PD-L1 receptor occupancy and serum concentration of
the of modified anti-PD-L1 antibody variants based on 84G09 in cynomolgus monkeys, with FIG 33A
showing the correlation between PD-L1 receptor occupancy and serum concentration of the Variant 1-G09
(Fc effector null) antibody; FIG 33B showing the correlation between PD-L1 receptor occupancy and serum
concentration of the Variant 2-G09 (Fc effector null-H315A) antibody; FIG 33C showing the correlation
between PD-L1 receptor occupancy and serum concentration of the Variant 3-G09 (Fc effector null-H440Q)
antibody; and FIG 33D showing the correlation between PD-L1 receptor occupancy and serum
concentration of the Variant 4-G09 (Fc effector null-H315A + H440Q) antibody.

[042] FIG. 34 shows pharmacodynamics changes in PD-1-high expressing effector memory CD4 T cells
frequencies in cynomolgus monkeys treated with different modified anti-PD-L1 antibody variants based on
84G09. The values represent the percent fold change in PD-1-high expressing effector memory CD4 T
cells normalized to baseline (data represented as mean + s.e.m.; *P<0.05, **P<0.01, ***P<0.001).

[043] FIG. 35A-B shows pharmacodynamics changes in different T cells subpopulations following
treatment with the Variant 2-G09 (Fc effector null-H315A) antibody, with FIG. 35A showing central memory
T cells; and FIG. 35B showing effector memory (EM), central memory (CM) and naive CD4- T cells. Data

represented as mean = s.e.m.; *P<0.05, **P<0.01, ***P<0.001.

[044] FIG. 36A-E show ADCC dose-response assays, with FIG. 36A showing a dose response ADCC
assay of Rituxan, a positive control antibody, with Raji/CD-20 cells ; FIG. 36B showing a dose response
ADCC assay of human IgG1, a negative control antibody, with CHO-K1/PD-L1 cells; FIG. 36C showing a
dose response ADCC assay of Variant 2-G09 (Fc effector null-H315A), a modified anti-PD-L1 antibody
variant disclosed herein, with CHO-K1/PD-L1 cells; FIG. 36D showing a dose response ADCC assay of
Rituxan, a positive control antibody, with Raji/CD-20 cells; and FIG. 36E showing a dose response curve
of a biosimilar of atezolizumab, a commercially available humanized anti-PD-L1 monoclonal antibody
known to be deprived of ADCC Fc activity, with CHO-K1/PD-L1 cells .

[045] FIG. 37A-D show CDC dose-response assays, with FIG. 37A showing a dose response CDC assay
of Rituxan, a positive control antibody, with Raji/CD-20 cells; FIG. 37B showing a dose response CDC
assay of human IgG1, a negative control antibody, with CHO-K1/PD-L1 cells; FIG. 37C showing a dose
response CDC assay of Variant 2-G09 (Fc effector null-H315A), a modified anti-PD-L1 antibody variant
disclosed herein, with CHO-K1/PD-L1 cells; and FIG. 37D showing a dose response CDC assay of a
biosimilar of atezolizumab, a commercially available humanized anti-PD-L1 monoclonal antibody known to
be deprived of ADCC Fc activity, with CHO-K1/PD-L1 cells.

[046] FIG. 38 shows comparison between two modified anti-PD-L1 antibody variants, Variant 1-ATZ (Fc
effector null) and 2-ATZ (Fc effector null-H311A) as well as isotype control Variant 2-B12 (an anti-B12
antibody containing the human IgG1 Fc effector null and H311A substitutions in the Fc portion



corresponding to the same substitutions of Variant 2-ATZ) on diabetes-free survival after single injection of
1.5mg/mouse dose to 9-week-old female NOD mice (P value = 0.0030).

[047] FIG. 39 shows comparison between the two modified anti-PD-L1 antibody variants, Variant 1-ATZ
(Fc effector null) and 2-ATZ (Fc effector null-H311A), as well as isotype control Variant 2-B12 (an anti-B12
antibody containing the human IgG1 Fc effector null and H311A substitutions in the Fc portion
corresponding to the same substitutions of Variant 2-ATZ) on change in body weight after single injection
of 1.5 mg/mouse dose to 9-week-old female NOD mice.

DETAILED DESCRIPTION

[048] Physiological entry of immune cells to CNS is orchestrated by the brain’s choroid plexus (CP)
epithelium. Trafficking through the CP is dependent on Interferon-gamma (IFN-y) signaling that derives
from T cells that reside in the periphery, including within the CP stroma. Under pathologic conditions,
leukocyte trafficking through the CP is either insufficient or even impaired. One way to augment trafficking

is by boosting levels of IFN-y signaling at the CP.

[049] Immune checkpoints are regulatory pathways for maintaining systemic immune homeostasis and
tolerance. Without wishing to be limited to any theory, selective blockade of immune checkpoints
reactivates a systemic IFN-y-dependent cascade of immunological responses suppressed due to
pathologic conditions. The increased IFN-y signaling results in increased levels of leukocyte trafficking
molecules expressed by the CP and in turn, migration of leukocyte across the choroid plexus epithelium
into the CNS territory and recruitment of monocyte-derived macrophages and other immunoregulatory cells
(T cells) to diseased sites within the brain. Importantly, this recruitment results in a comprehensive effect
on brain function, including reduced of amyloid plaque burden, restored immunological balance within the
brain parenchyma, reduced neuroinflammation, reduced gliosis, reduced synaptic loss, increased
hippocampal neurogenesis, increased neuronal protection and enhanced neuronal survival, collectively
leading to neuroprotection and/or mitigation of cognitive decline. Thus, blockade of immune checkpoints
restores healthy brain-immune dialogue via increased IFN-y signaling that enables brain maintenance and
repair of a pathologic condition.

[050] A systemic immune response is evoked by using neutralizing antibodies for immune checkpoints,
such as, e.g., Programmed cell death protein 1 (PD-1), PD-L1 and T-cell immunoglobulin and mucin-
domain containing-3 (TIM-3). When induced in animals with established neurodegenerative disease
pathology, treatment with these neutralizing antibodies resulted in an immunological response that cleared
cerebral amyloid-B (AB) plaques and improved cognitive performance. Thus, using neutralizing antibodies
for immune checkpoint members resulted in an IFN-y-dependent immune response that reversed the

disease state.

[051] In addition, this immune response was needed in order to mobilize immune cells to the CNS in a
way that was shown to be IFN-y-dependent. The present specification discloses experiments which
demonstrate that systemic single administration of a blocking agent (e.g., antibody) of the immune

9



checkpoint, under conditions of chronic neurodegenerative diseases, improves cognitive performance that
was depended upon entry of peripheral monocyte-derived macrophages to the diseased brain (see
Example 1). These experiments further indicate that monocyte-derived macrophages in the diseased brain
parenchyma are needed for the resolution of the local inflammation, and promote local phagocytic activity,
needed for the removal of cellular debris and for clearance of pathological conformations of misfolded and
aggregated proteins (see Example 1).

[052] Furthermore, the present specification discloses experiments which reveal that continuous
exposure to neutralizing antibodies for immune checkpoint members was not only unnecessary to maintain
a beneficial effect, expended exposure time to such antibodies was therapeutically less effective (see
Example 3). These results indicate that greater treatment efficacy for a neurodegenerative disease is
achieved when an immune checkpoint pathway is only transiently blocked. This finding is contrary to cancer
treatments, where continuous exposure to neutralizing antibodies for an immune checkpoint is required for

optimal therapeutic efficacy.

[053] Not only does a transient blockade of an immune checkpoint pathway show greater efficacy in
treating a neurodegenerative disease, such transient exposure should also help reduce the risk of
developing immune-related adverse effects like autoimmune disease. The present specification reveals
that in non-obese diabetic (NOD) mice that spontaneously develop diabetes in advanced age, exposure
to neutralizing antibodies for an immune checkpoint member at young age accelerate the appearance of
diabetes. The acceleration in diabetic appearance correlate with antibody exposure the shorter the antibody
exposure time the lower rate of diabetic appearance at young age. (see Example 9).

[054] The finding that recruitment of peripheral immune cells across the blood-cerebrospinal fluid barrier
(BCSFB) into the brain and transient exposure to neutralizing antibodies are necessary and essential
components in reversing the disease state of a brain, reveal that immune checkpoint antibodies required
to achieve the safest and most efficacious outcome for a neurodegenerative disease need a particular set
of characteristics that differ and even oppose to the immune checkpoint antibody characteristics needed
for treating cancer.

[055] For example, antibodies for an immune checkpoint with optimal therapeutic efficacy for a
neurodegenerative disease should be an antibody that lacks cytotoxic activity. A typical full-length antibody
includes the Fragment crystallizable (Fc) region. Among other things, the Fc region mediates the proper
binding of the antibody to the appropriate Fc receptor which initiates several physiological effects including
the lysing of target cells whose membrane-surface antigens are bound by the antibody. Referred to as
antibody dependent cellular cytotoxicity (ADCC), complement-dependent cytotoxic activity (CDC) or
antibody dependent cellular phagocytosis (ADCP), this lysing mechanism is part of the humoral immune
response needed to limit and contain infection. However, since recruitment of peripheral immune cells are
needed to initiate reactivation the systemic IFN-y—dependent cascade of immunological responses,
immune checkpoint antibodies having Fc effector activity are undesirable as such lysing activity will destroy
the peripheral immune cells, depleting the population of cells needed for activation of the choroid plexus
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and also cells that are needed for recruitment to the brain. Thus, an antibody for an immune checkpoint
member lacking Fc effector function would be an advantageous characteristic when used in a therapy for
treating a neurogenerative disease. In the context of a cancer treatment, however, cytotoxic activity may
be beneficial because the goal of a cancer immunotherapy is the eradication of the tumor cells, and as
such, the lysing of target cancer cells is highly desirable.

[056] As another example, antibodies for an immune checkpoint with optimal therapeutic efficacy for a
neurodegenerative disease should be an antibody that can be quickly cleared from the body, i.e., an
enhanced clearance rate. As discussed above, the present specification shows that a transient blockade
of an immune checkpoint pathway show greater efficacy in treating a neurodegenerative disease when
compared to continuous exposure of the antibody. In addition, continuous exposure of an antibody
increases the risk of eliciting an autoimmune response. Thus, an antibody for an immune checkpoint
member that can mediate an efficacious response but then be removed from the body in a manner that
avoids the deleterious effects of continuous exposure to that antibody would be an advantageous
characteristic when used in a therapy for treating a neurogenerative disease.

[057] The present specification discloses a modified anti-PD-L1 monoclonal antibody that abolishes Fc-
related effector function and enhances clearance rate of the modified anti-PD-L1 antibody while maintaining
therapeutic efficacy for neurodegenerative disease modification (Examples 4-8). In addition, the present
specification discloses methods of treatment and uses that employ an administration regime of the
disclosed anti-PD-L1 antibody that ensures the antibody is present for only a specific period of time and
then is sufficiently cleared from the body to ensure treatment efficacy is maintained (Examples 1-9).

[058] Aspects of the present disclosure comprise, in part, a modified anti-PD-L1 antibody. A modified
anti-PD-L1 antibody disclosed herein can be a typical full-length immunoglobulin molecule composed of
two immunoglobulin (Ig) heavy chains and two Ig light chains. Such antibodies comprise an antigen-binding
fragment (Fab) and a Fragment crystallizable (Fc) region. A preferred modified anti-PD-L1 antibody
disclosed herein is a humanized anti-PD-L1 antibody or a human anti-PD-L1 antibody; a more preferred
modified anti-PD-L1 antibody disclosed herein is a humanized IgG anti-PD-L1 antibody or a human IgG
anti-PD-L1 antibody; an even more preferred modified anti-PD-L1 antibody disclosed herein is a humanized
IgG1 anti-PD-L1 antibody or a human IgG1 anti-PD-L1 antibody. A modified anti-PD-L1 antibody disclosed
here has antagonistic or inactivating activity, preferably neutralizing activity.

[059] An anti-PD-L1 antibody disclosed herein can also be a variant of a full-length antibody so long as
the variant exhibits the desired biological activity disclosed herein, i.e., abolishes Fc-related effector
function and enhances clearance rate of the modified anti-PD-L1 antibody while maintaining therapeutic
efficacy for neurodegenerative disease modification. For example, an anti-PD-L1 antibody fragment
disclosed herein could comprise a light chain including the light chain variable region and light chain
constant region and a heavy chain comprising only the CH2 and CH3 domains. Suitable anti-PD-L1
antibody fragments disclosed herein are described in, e.g., Holliger, P., and Hudson, P.J., Engineered
antibody fragments and the rise of single domains. Nat. Biotechnol. 23: 1126-1136 (2005); Cuesta, A.M.,

11



Sainz-Pastor, N., Bonet, J., Oliva, B., and Alvarez-Vallina, L., Multivalent antibodies: when design
surpasses evolution. Trends Biotechnol. 28: 355-362 (2010); and Nelson, A.L., Antibody fragments: hope
and hype. MAbs 2, 77-83 (2010), each of which is hereby incorporated by reference in its entirety. For
general disclosure on the structure of antibodies, and antigenic compound-binding fragments thereof, see,
e.g., Pluckthun in The Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and Moore eds.,
Springer-Verlag, New York, pp. 269-315 (1994); Borrabeck, Antibody Engineering, 2d ed. (Oxford
University Press 1995), each of which is hereby incorporated by reference in its entirety. Examples of
variants of a modified anti-PD-L1 antibody disclosed herein include without limitation, a fragment of a
modified anti-PD-L1 antibody, a single-chain variant of a modified anti-PD-L1 antibody. An anti-PD-L1
antibody disclosed herein also includes molecularly engineered antibodies, such as, e.g., a dimer, a
multimer, a multispecific antibody, a humanized antibody, a human antibody, a chimeric antibody, a bi-
functional antibody, or a tri-functional antibody.

[060] Full-length anti-PD-L1 antibodies are heterotetrameric glycoproteins of about 150,000 daltons,
composed of two identical immunoglobulin heavy (H) chains and two identical immunoglobulin light (L)
chains. Each light chain is linked to a heavy chain by one covalent disulfide bond, while the number of
disulfide linkages varies among the heavy chains of different immunoglobulin isotypes. Each heavy and
light chain also has regularly spaced intrachain disulfide bridges. whereas each light chain has a variable
domain at the amino-terminus followed by a single constant domain

[061] There are five types of mammalian immunoglobulin heavy chain: gamma (y), delta (), alpha (a),
mu (u) and epsilon (€), each defining a class of immunoglobulins: IgG, IgD, IgA, IgM and IgE, respectively.
Heavy chains IgG and IgA have approximately 450 amino acids. Heavy chains IgM and IgE have
approximately 550 amino acids. Each heavy chain comprises a constant region and a variable region. A
constant region is the same for all immunoglobulins of the same class but differs between classes. Each
heavy chain has a variable region comprising a variable domain (VH) at the amino-terminus followed by a
constant region comprising a number of constant domains. Heavy chains IgG, IgD, and IgA have a constant
region composed of three tandem immunoglobulin domains (CH1, CH2 and CH3) and have a hinge region
for added flexibility. Heavy chains IgM and IgE have a constant region composed of four tandem
immunoglobulin domains (CH1, CH2, CH3 and CH4). The variable region of the heavy chain differs
between different B cells, but is the same for all immunoglobulins produced by the same B cell or B cell
clone. The variable domain is composed of a single immunoglobulin domain.

[062] There are two types of mammalian immunoglobulin light chains: the kappa (k) chain and the lambda
(A) chain. The lambda class has four subtypes A1, A2, A3, and A4. Only one type of light chain is present in
a typical antibody, thus the two light chains of an individual antibody are identical. The approximate length
of alight chain is from 211 to 217 amino acids. Each light chain is composed of two tandem immunoglobulin
domains, a variable domain (VL) at the amino-terminus followed by a constant domain. The variable
domain is important for binding antigen and the constant domain determines the light chain type, (i.e., kappa
or lambda). The constant domain of the light chain is aligned with the first constant domain of the heavy
chain, and the light-chain variable domain is aligned with the variable domain of the heavy chain. Particular
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amino acid residues are believed to form an interface between the light chain and heavy chain variable

domains.

[063] The complete antigen-recognition and antigen-binding site is contained within the variable domains
of the antibody. This site includes a dimer of one heavy chain variable domain (VH) and one light chain
variable domain (VL) in tight, non-covalent association. Each domain comprises four framework regions
(FR), which largely adopting a B-sheet configuration, connected by three hypervariable regions, which form
loops connecting, and in some cases form part of, the B-sheet structure. Each hypervariable region
comprises an amino acid sequence corresponding to a complementarity determining region (CDRs).
Collectively, it is the three-dimensional configuration of the six CDR regions that define an antigen-binding
site on the surface of the VH-VL dimmer that confers antigen-binding specificity. See e.g., Cyrus Chothia,
et al., Conformations of Immunoglobulin Hypervariable Regions, Nature 342(6252): 877-883 (1989); Elvin
A. Kabat, et al Sequences of Proteins of Immunological Interest, 5th Ed. Public Health Service, National
Institutes of Health, Bethesda, MD. (1991), each of which is incorporated by reference in its entirety. The
constant domains of the antibody are not involved directly in binding an antibody to an antigen, but exhibit

various effector functions, such as participation of the antibody in antibody dependent cellular cytotoxicity.

[064] Atarget antigen generally has one or more binding sites, also called epitopes, which are recognized
by the CDR-formed antigen-binding site. An "epitope" is synonymous with “antigenic determinant” and
refers to the site on a target antigen, such as, e.g., a peptide, polysaccharide or lipid-containing molecule,
capable of specific binding to an immunoglobulin or T-cell receptor or otherwise interacting with a molecule.
Each antibody that specifically binds to a different epitope has a different structure. Thus, one antigen may
be recognized by more than one antibody.

[065] A modified anti-PD-L1 antibody disclosed herein can be a polyclonal antibody or a monoclonal
antibody, Polyclonal antibodies refer to a heterogeneous population of antibody molecules that contain at
least two species of antibody capable of binding to a particular antigen. By definition, a polyclonal antibody
includes at least two different antibodies that bind to at least two different epitopes. Monoclonal antibodies
refer to a substantially homogeneous population of antibody molecules that contain only one species of
antibody capable of binding a particular antigen i.e., the individual antibodies comprising the population are
identical except for possible naturally occurring mutations that may be present in minor amounts. By
definition, a monoclonal antibody binds to a single epitope. Monoclonal antibodies are highly specific, being
directed against a single antigenic site. In addition to their specificity, the monoclonal antibodies are
advantageous in that they may be synthesized uncontaminated by other antibodies. The modifier
"monoclonal” indicates the character of the antibody as being obtained from a substantially homogeneous
population of antibodies, and is not to be construed as requiring production of the antibody by any particular
method. For example, the monoclonal antibodies to be used in accordance with the present disclosure
may be made by the hybridoma method first described by Kohler et al (1975) Nature 256:495, or may be
made by recombinant DNA methods (see for example: U.S. Pat. No. 4,816,567; U.S. Pat. No. 5,807,715).
The monoclonal antibodies may also be isolated from phage antibody libraries using the techniques
described in Clackson et al (1991) Nature, 352:624-628; Marks et al (1991) J. Mol. Biol., 222:581-597.
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[066] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy chain
variable domain (VH) and/or a light chain variable domain (VL) that selectively binds to an epitope present
in PD-L1 or a fragment thereof. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed
herein comprises a heavy chain variable domain (Vu) and/or a light chain variable domain (VL) that
selectively binds to an epitope present in the PD-L1 of SEQ ID NO: 1. In aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein specifically binds an epitope present in SEQ ID NO: 1. In
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise a heavy chain
variable domain (Vu) and/or a light chain variable domain (VL) that selectively binds to an epitope having
an amino acid identity of, e.g., at least about 90%, at least about 91%, at least about 92%, at least about
93%, at least about 94%, at least about 95%, at least about 96%, at least about 97%, at least about 98%,
or at least about 99%, relative to the PD-L1 of SEQ ID NO: 1. In other aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein may comprise a heavy chain variable domain (Vu) and/or a
light chain variable domain (VL) that selectively binds to an epitope having an amino acid identity in the
range of, e.g., about 90% to about 100%, about 95% to about 100%, about 90% to about 99%, about 95%
to about 99%, about 90% to about 97%, about 95% to about 97%, or about 97% to about 99%, relative to
SEQ ID NO: 1. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
may comprise a heavy chain variable domain (Vi) and/or a light chain variable domain (VL) that selectively
binds to an epitope having, e.g., at least 1, at least 2, at least 3, or at least 4, contiguous and/or non-
contiguous amino acid deletions, additions, and/or substitutions relative to SEQ ID NO: 1; or at most 1, at
most 2, at most 3, at most 4, contiguous and/or non-contiguous amino acid deletions, additions, and/or
substitutions relative to the PD-L1 of SEQ ID NO: 1. In still other aspects of this embodiment, a modified
anti-PD-L1 antibody disclosed herein may comprise a heavy chain variable domain (V1) and/or a light chain
variable domain (VL) that selectively binds to an epitope having, e.g., about 1 to about 2, about 1 to about
3, about 1 to about 4, about 2 to about 3, about 2 to about 4, or about 3 to about 4 contiguous and/or non-
contiguous amino acid deletions, additions, and/or substitutions relative to the PD-L1 of SEQ ID NO: 1.

[067] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy
chain variable domain (Vi) comprising SEQ ID NO: 2. In other aspects of this embodiment, a modified
anti-PD-L1 antibody disclosed herein comprises a heavy chain variable domain (Vw) that may comprise a
sequence having an amino acid identity of, e.g., at least about 90%, at least about 91%, at least about 92%,
at least about 93%, at least about 94%, at least about 95%, at least about 96%, at least about 97%, at least
about 98%, or at least about 99%, relative to SEQ ID NO: 2 and is a functional antibody that selectively
binds to an epitope present in PD-L1, such as PD-L1 of SEQ ID NO: 1. In yet other aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy chain variable domain
(V) that may comprise a sequence having an amino acid identity in the range of, e.g., about 90% to about
100%, about 95% to about 100%, about 90% to about 99%, about 95% to about 99%, about 90% to about
97%, about 95% to about 97%, or about 97% to about 99%, relative to SEQ ID NO: 2 and is a functional
antibody that selectively binds to an epitope present in PD-L1, such as PD-L1 of SEQ ID NO: 1.
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[068] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy
chain variable domain (Vu) that may comprise a sequence having, e.g., at least 1, at least 2, at least 3, at
least 4, at least 5, at least 6, at least 7, at least 8, at least 9, at least 10, at least 11, or at least 12 contiguous
amino acid deletions, additions, and/or substitutions relative to SEQ ID NO: 2 and is a functional antibody
that selectively binds to an epitope present in PD-L1, such as PD-L1 of SEQ ID NO: 1; or at most 1, at most
2, at most 3, at most 4, at most 5, at most 6, at most 7, at most 8, at most 9, at most 10, at most 11, or at
most 12 contiguous amino acid deletions, additions, and/or substitutions relative to SEQ ID NO: 2 and is a
functional antibody that selectively binds to an epitope present in PD-L1, such as PD-L1 of SEQ ID NO: 1.
In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy
chain variable domain (Vu) that may comprise a sequence having, e.g., 1t0 2, 1t03,1t04,11t0 5, 110 6,
1t07,1t08,1t09,11010,1t011,11012,2103,2t04,2t05,21t06,2t07,2t08,21t09,210 10,210
11,2t012,3t04,31t05,3t06,31t07,3t08,3109,3t010,3t011,3t012,41t05,41t06,41t07, 4108,
4t09,41010,4t011,41012,5106,5t07,5t08,5109,5t010,5t011,5t012,6t07,6t08,610 9,6
to10,6t011,61t012,7t08,7t09,71t0 10,7to 11,710 12,810 9,810 10,81t0o 11,810 12,9t0 10,9 to
11,9t012,10to 11, 10 to 12, or 11 to 12 contiguous amino acid deletions, additions, and/or substitutions
relative to SEQ ID NO: 2 and is a functional antibody that selectively binds to an epitope present in PD-L1,
such as PD-L1 of SEQ ID NO: 1.

[069] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy
chain variable domain (Vn) that may comprise a sequence having, e.g., at least 1, at least 2, at least 3, at
least 4, at least 5, at least 6, at least 7, at least 8, at least 9, at least 10, at least 11, or at least 12 non-
contiguous amino acid deletions, additions, and/or substitutions relative to SEQ ID NO: 2 and is a functional
antibody that selectively binds to an epitope present in PD-L1, such as PD-L1 of SEQ ID NO: 1; or at most
1, at most 2, at most 3, at most 4, at most 5, at most 6, at most 7, at most 8, at most 9, at most 10, at most
11, or at most 12 non-contiguous amino acid deletions, additions, and/or substitutions relative to SEQ ID
NO: 2 and is a functional antibody that selectively binds to an epitope present in PD-L1, such as PD-L1 of
SEQ ID NO: 1. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
comprises a heavy chain variable domain (V) that may comprise a sequence having, e.g., 1t0 2,110 3, 1
to4,1t05,1t06,1t07,1t08,1109,1t010,1to11,1t012,21t03,2t04,2t05,21t06,21t0 7,210 8,
2t09,2t010,2t011,2t012,31t04,3t05,3t06,31t07,31t08,3t09,31t010,31t011,31t012,4105,4
t06,4t07,4t08,4t09,41t010,4t011,4t012,5106,5t07,5108,5109,5t010,51t0 11,510 12,6 to
7,6108,6t09,6t010,6t011,6t012,7108,71t09,71t0 10,710 11,710 12,8t09,81t0 10,8t0 11,8 to
12,91t010,9t0 11,910 12,10 to 11, 10 to 12, or 11 to 12 non-contiguous amino acid deletions, additions,
and/or substitutions relative to SEQ ID NO: 2 and is a functional antibody that selectively binds to an epitope
present in PD-L1, such as PD-L1 of SEQ ID NO: 1.

[070] In another embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy chain
variable domain (VH) comprising a heavy chain variable domain (Vi) CDR1 region, a CDR2 region, and a
CDRS3 region that selectively binds to an epitope present in PD-L1. In aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein comprises a heavy chain variable domain (V+) comprising a
heavy chain variable domain (Vi) CDR1 region, a CDR2 region, and a CDR3 region that selectively binds
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to an epitope present in the PD-L1 of SEQ ID NO: 1. In aspects of this embodiment, a modified anti-PD-
L1 antibody disclosed herein comprises a heavy chain variable domain (Vi) comprising a heavy chain
variable domain (Vi) CDR1 region, a CDR2 region, and a CDRS region that may selectively binds to an
epitope present in sequence having an amino acid identity of, e.g., at least about 90%, at least about 91%,
at least about 92%, at least about 93%, at least about 94%, at least about 95%, at least about 96%, at least
about 97%, at least about 98%, or at least about 99%, relative to the PD-L1 of SEQ ID NO: 1. In other
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy chain
variable domain (VH) comprising a heavy chain variable domain (Vi) CDR1 region, a CDR2 region, and a
CDR3 region that may selectively binds to an epitope present in sequence having an amino acid identity in
the range of, e.g., about 90% to about 100%, about 95% to about 100%, about 90% to about 99%, about
95% to about 99%, about 90% to about 97%, about 95% to about 97%, or about 97% to about 99%, relative
to the PD-L1 of SEQ ID NO: 1. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein comprises a heavy chain variable domain (Vu) comprising a heavy chain variable domain
(VH) CDR1 region, a CDR2 region, and a CDR3 region that may selectively binds to an epitope present in
sequence having, e.g., at least 1, at least 2, at least 3, or at least 4, contiguous and/or non-contiguous
amino acid deletions, additions, and/or substitutions relative to the PD-L1 of SEQ ID NO: 1; or at most 1,
at most 2, at most 3, at most 4, contiguous and/or non-contiguous amino acid deletions, additions, and/or
substitutions relative to the PD-L1 of SEQ ID NO: 1. In still other aspects of this embodiment, a modified
anti-PD-L1 antibody disclosed herein comprises a heavy chain variable domain (VH) comprising a heavy
chain variable domain (V1) CDR1 region, a CDR2 region, and a CDRS3 region that may selectively binds to
an epitope present in sequence having, e.g., about 1 to about 2, about 1 to about 3, about 1 to about 4,
about 2 to about 3, about 2 to about 4, or about 3 to about 4 contiguous and/or non-contiguous amino acid
deletions, additions, and/or substitutions relative to the PD-L1 of SEQ ID NO: 1.

[071] In an aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a
heavy chain variable domain (Vu) comprising a heavy chain variable domain (Vu) CDR1 region comprising
SEQ ID NO: 3 (IMGT) or SEQ ID NO: 4 (Kabat). In aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises a heavy chain variable domain (V) that may comprise a heavy chain
variable domain (Vu) CDR1 region having one amino acid deletion, addition, and/or substitution relative to
SEQ ID NO: 3 (IMGT) or SEQ ID NO: 4 (Kabat).

[072] In another aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises
a heavy chain variable domain (Vu) comprises a heavy chain variable domain (Vi) CDR2 region comprising
SEQ ID NO: 5 (IMGT) or SEQ ID NO: 6 (Kabat). In aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises a heavy chain variable domain (V) that may comprise a heavy chain
variable domain (V1) CDR2 region disclosed herein having 1 or 2 amino acid deletions, additions, and/or
substitutions relative to SEQ ID NO: 5 (IMGT) or SEQ ID NO: 6 (Kabat).

[073] In an aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a
heavy chain variable domain (Vx) comprising a heavy chain variable domain (Vi) CDR3 region comprising

SEQ ID NO: 7 (IMGT) or SEQ ID NO: 8 (Kabat). In aspects of this embodiment, a modified anti-PD-L1
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antibody disclosed herein comprises a heavy chain variable domain (V) that may comprise a heavy chain
variable domain (Vu) CDR3 region having one amino acid deletion, addition, and/or substitution relative to
SEQ ID NO: 7 (IMGT) or SEQ ID NO: 8 (Kabat).

[074] In an aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a
heavy chain variable domain (Vu) comprising a heavy chain variable domain (Vu) CDR1 region comprising
SEQ ID NO: 3 (IMGT) or SEQ ID NO: 4 (Kabat), a heavy chain variable domain (Vi) CDR2 region
comprising SEQ ID NO: 5 (IMGT) or SEQ ID NO: 6 (Kabat), and a heavy chain variable domain (V1) CDR3
region comprising SEQ ID NO: 7 (IMGT) or SEQ ID NO: 8 (Kabat). In aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein comprises a heavy chain variable domain (Vx) that may
comprise a heavy chain variable domain (Vu) CDR1 region having one amino acid deletion, addition, and/or
substitution relative to SEQ ID NO: 3 (IMGT) or SEQ ID NO: 4 (Kabat), a heavy chain variable domain (Vr)
CDR2 region having 1 or 2 amino acid deletions, additions, and/or substitutions relative to SEQ ID NO: 5
(IMGT) or SEQ ID NO: 6 (Kabat), and a heavy chain variable domain (V+) CDR3 region having one amino
acid deletion, addition, and/or substitution relative to SEQ ID NO: 7 (IMGT) or SEQ ID NO: 8 (Kabat).

[075] In another embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a light chain
variable domain (VL) CDR1 region, a CDR2 region, and a CDRS3 region that selectively binds an epitope
disclosed herein. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
comprises a light chain variable domain (VL) CDR1 region, a CDR2 region, and a CDR3 region that
selectively binds an epitope present in the PD-L1 of SEQ ID NO: 1.

[076] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a
light chain variable domain (VL) comprising SEQ ID NO: 9. In yet other aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein comprises a light chain variable domain (VL) comprising a
sequence having an amino acid identity of, e.g., at least about 90%, at least about 91%, at least about 92%,
at least about 93%, at least about 94%, at least about 95%, at least about 96%, at least about 97%, at least
about 98%, or at least about 99%, relative to of SEQ ID NO: 9 and is a functional antibody that selectively
binds to an epitope present in PD-L1, such as PD-L1 of SEQ ID NO: 1. In still other aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a light chain variable domain (V)
comprising a sequence having an amino acid identity in the range of, e.g., about 90% to about 100%, about
95% to about 100%, about 90% to about 99%, about 95% to about 99%, about 90% to about 97%, about
95% to about 97%, or about 97% to about 99%, relative to of SEQ ID NO: 9 and is a functional antibody
that selectively binds to an epitope present in PD-L1, such as PD-L1 of SEQ ID NO: 1.

[077] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a
light chain variable domain (VL) that may comprise a sequence having, e.g., at least 1, at least 2, at least
3, at least 4, at least 5, at least 6, at least 7, at least 8, at least 9, or at least 10 contiguous amino acid
deletions, additions, and/or substitutions relative to SEQ ID NO: 9 and is a functional antibody that
selectively binds to an epitope present in PD-L1, such as PD-L1 of SEQ ID NO: 1; or at most 1, at most 2,
at most 3, at most 4, at most 5, at most 6, at most 7, at most 8, at most 9, or at most 10 contiguous amino
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acid deletions, additions, and/or substitutions relative to SEQ ID NO: 9 and is a functional antibody that
selectively binds to an epitope present in PD-L1, such as PD-L1 of SEQ ID NO: 1. In yet other aspects of
this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a light chain variable domain
(VL) that may comprise a sequence having, e.g., 1to2,1t03,1to4,1t05,1t06,11t07,1108,11t09, 1
to 10,210 3,2t04,2t05,2t06,2t07,2t08,2109,2t0 10,3t04,3t05,3106,3t07,3t08,3109,3
to 10,4t05,4106,4t07,4108,4t09,41010,51t06,5t07,51t08,5t09,51t0 10,610 7,610 8,610 9,
6t010,7t08,7t09,71t010,81t0 9, 8to 10, or 9 to 10 contiguous amino acid deletions, additions, and/or
substitutions relative to SEQ ID NO: 9. and is a functional antibody that selectively binds to an epitope
present in PD-L1, such as PD-L1 of SEQ ID NO: 1.

[078] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a
light chain variable domain (VL) that may comprise a sequence having, e.g., at least 1, at least 2, at least
3, at least 4, at least 5, at least 6, at least 7, at least 8, at least 9, or at least 10 non-contiguous amino acid
deletions, additions, and/or substitutions relative to SEQ ID NO: 9 and is a functional antibody that
selectively binds to an epitope present in PD-L1, such as PD-L1 of SEQ ID NO: 1; or at most 1, at most 2,
at most 3, at most 4, at most 5, at most 6, at most 7, at most 8, at most 9, or at most 10 non-contiguous
amino acid deletions, additions, and/or substitutions relative to SEQ ID NO: 9 and is a functional antibody
that selectively binds to an epitope present in PD-L1, such as PD-L1 of SEQ ID NO: 1. In yet other aspects
of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a light chain variable
domain (VL) that may comprise a sequence having, e.g., 1t02,1t03,1t04,1t05,1t06,1t07,1108,
1t09,1t010,2t03,2t04,21t05,21t06,2t07,21t08,2109,2t010,3t04,3t05,31t06,3t07,31t08,
3109,3t010,41t05,4106,4107,4108,4109,41t010,5t06,5t07,5108,5109,5t010,61t07,6to
8,6t09,6t010,7t08,7t09, 71t 10,8t09, 81to 10, or 9 to 10 non-contiguous amino acid deletions,
additions, and/or substitutions relative to SEQ ID NO: 9 and is a functional antibody that selectively binds
to an epitope present in PD-L1, such as PD-L1 of SEQ ID NO: 1.

[079] In another embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a light chain
variable domain (VL) comprising a light chain variable domain (VL) CDR1 region, a CDR2 region, and a
CDRS3 region that selectively binds to an epitope present in PD-L1. In aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein comprises a light chain variable domain (VL) comprising a
light chain variable domain (VL) CDR1 region, a CDR2 region, and a CDR3 region that selectively binds to
an epitope present in the PD-L1 of SEQ ID NO: 1. In aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises a light chain variable domain (VL) comprising a light chain variable
domain (VL) CDR1 region, a CDR2 region, and a CDR3 region that selectively binds to an epitope present
in sequence having an amino acid identity of, e.g., at least about 90%, at least about 91%, at least about
92%, at least about 93%, at least about 94%, at least about 95%, at least about 96%, at least about 97%,
at least about 98%, or at least about 99%, relative to the PD-L1 of SEQ ID NO: 1. In other aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a light chain variable domain (VL)
comprising a light chain variable domain (VL) CDR1 region, a CDR2 region, and a CDRS3 region that
selectively binds to an epitope present in sequence having an amino acid identity in the range of, e.g.,
about 90% to about 100%, about 95% to about 100%, about 90% to about 99%, about 95% to about 99%,
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about 90% to about 97%, about 95% to about 97%, or about 97% to about 99%, relative to the PD-L1 of
SEQ ID NO: 1. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
comprises a light chain variable domain (VL) comprising a light chain variable domain (VL) CDR1 region, a
CDR2 region, and a CDRS region that selectively binds to an epitope present in sequence having, e.g., at
least 1, at least 2, at least 3, or at least 4, contiguous and/or non-contiguous amino acid deletions, additions,
and/or substitutions relative to the PD-L1 of SEQ ID NO: 1; or at most 1, at most 2, at most 3, at most 4,
contiguous and/or non-contiguous amino acid deletions, additions, and/or substitutions relative to the PD-
L1 of SEQ ID NO: 1. In still other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed
herein comprises a light chain variable domain (VL) comprising a light chain variable domain (VL) CDR1
region, a CDR2 region, and a CDR3 region that selectively binds to an epitope present in sequence having,
e.g., about 1 to about 2, about 1 to about 3, about 1 to about 4, about 2 to about 3, about 2 to about 4, or
about 3 to about 4 contiguous and/or non-contiguous amino acid deletions, additions, and/or substitutions
relative to the PD-L1 of SEQ ID NO: 1.

[080] In an aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a light
chain variable domain (VL) comprising a light chain variable domain (VL) CDR1 region comprising SEQ 1D
NO: 10 (IMGT) or SEQ ID NO: 11 (Kabat). In aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein comprises a light chain variable domain (VL) that may comprise a light chain variable
domain (VL) CDR1 region having one amino acid deletion, addition, and/or substitution relative to SEQ ID
NO: 10 (IMGT) or SEQ ID NO: 11 (Kabat).

[081] In an aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a light
chain variable domain (VL) comprising a light chain variable domain (VL) CDR2 region comprising SEQ ID
NO: 12 (IMGT) or SEQ ID NO: 13 (Kabat). In aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein comprises a light chain variable domain (VL) that may comprise a light chain variable
domain (VL) CDR2 region having one amino acid deletion, addition, and/or substitution relative to SEQ ID
NO: 12 (IMGT) or SEQ ID NO: 13 (Kabat).

[082] In an aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a light
chain variable domain (VL) comprising a light chain variable domain (VL) CDRS3 region comprising SEQ ID
NO: 14 (IMGT) or SEQ ID NO: 15 (Kabat). In aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein comprises a light chain variable domain (VL) that may comprise a light chain variable
domain (VL) CDR3 region having one amino acid deletion, addition, and/or substitution relative to SEQ ID
NO: 14 (IMGT) or SEQ ID NO: 15 (Kabat).

[083] Inan aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a light
chain variable domain (VL) comprising a light chain variable domain (VL) CDR1 region comprising SEQ 1D
NO: 10 (IMGT) or SEQ ID NO: 11 (Kabat), a light chain variable domain (VL) CDR2 region comprising SEQ
ID NO: 12 (IMGT) or SEQ ID NO: 13 (Kabat), and a light chain variable domain (VL) CDR3 region comprising
SEQ ID NO: 14 (IMGT) or SEQ ID NO: 15 (Kabat). In aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises a light chain variable domain (VL) that may comprise a light chain
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variable domain (VL) CDR1 region having one amino acid deletion, addition, and/or substitution relative to
SEQ ID NO: 10 (IMGT) or SEQ ID NO: 11 (Kabat), a light chain variable domain (VL) CDR2 region having
one amino acid deletion, addition, and/or substitution relative to SEQ ID NO: 12 (IMGT) or SEQ ID NO: 13
(Kabat), and a light chain variable domain (VL) CDRS3 region having one amino acid deletion, addition,
and/or substitution relative to SEQ ID NO: 14 (IMGT) or SEQ ID NO: 15 (Kabat).

[084] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy
chain variable domain (Vu) comprising SEQ ID NO: 2 and a light chain variable domain (VL) comprising
SEQ ID NO: 9. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
comprises a heavy chain variable domain (Vu) that may comprise a sequence having an amino acid identity
of, e.g., at least about 90%, at least about 91%, at least about 92%, at least about 93%, at least about 94%,
at least about 95%, at least about 96%, at least about 97%, at least about 98%, or at least about 99%,
relative to SEQ ID NO: 2 and a light chain variable domain (VL) that may comprise a sequence having an
amino acid identity of, e.g., at least about 90%, at least about 91%, at least about 92%, at least about 93%,
at least about 94%, at least about 95%, at least about 96%, at least about 97%, at least about 98%, or at
least about 99%, relative to SEQ ID NO: 9. In yet other aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises a heavy chain variable domain (V1) that may comprise a sequence
having an amino acid identity in the range of, e.g., about 90% to about 100%, about 95% to about 100%,
about 90% to about 99%, about 95% to about 99%, about 90% to about 97%, about 95% to about 97%, or
about 97% to about 99%, relative to SEQ ID NO: 2 and a light chain variable domain (VL) that may comprise
a sequence having an amino acid identity in the range of, e.g., about 90% to about 100%, about 95% to
about 100%, about 90% to about 99%, about 95% to about 99%, about 90% to about 97%, about 95% to
about 97%, or about 97% to about 99%, relative to SEQ ID NO: 9.

[085] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy
chain variable domain (Vn) that may comprise a sequence having, e.g., at least 1, at least 2, at least 3, at
least 4, at least 5, at least 6, at least 7, at least 8, atleast 9, at least 10, at least 11, or at least 12 contiguous
amino acid deletions, additions, and/or substitutions relative to SEQ ID NO: 2; or at most 1, at most 2, at
most 3, at most 4, at most 5, at most 6, at most 7, at most 8, at most 9, at most 10, at most 11, or at most
12 contiguous amino acid deletions, additions, and/or substitutions relative to SEQ ID NO: 2, and a light
chain variable domain (VL) that may comprise a sequence having, e.g., at least 1, at least 2, at least 3, at
least 4, at least 5, at least 6, at least 7, at least 8, at least 9, or at least 10 contiguous amino acid deletions,
additions, and/or substitutions relative to SEQ ID NO: 9; or at most 1, at most 2, at most 3, at most 4, at
most 5, at most 6, at most 7, at most 8, at most 9, or at most 10 contiguous amino acid deletions, additions,
and/or substitutions relative to SEQ ID NO: 9. In other aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises a heavy chain variable domain (Vu) that may comprise a sequence
having,e.g.,1t02,11t03,1t04,1t05,1t06,1t07,1t08,1t09,1t010,1t011,11t012,2t03,21t04,
2105,2t06,2t07,2108,2t09,210 10,210 11,210 12,3t04,31t05,3106,3t07,3108,3109, 3to
10,3t011,3t012,4t05,41t06,4t07,4108,4109,41t010,4t0 11,410 12,5t06,5t07,5t0 8,510 9,
5t010,5t011,5t012,6t07,6t08,6t09,61t010,6t0 11,6t012,7t08,71t0 9, 7to 10, 7to 11, 7 to
12,8109,81t010,81t011,81t012,9t010,9t0 11,9t0 12, 10to 11, 10to 12, or 11 to 12 contiguous amino

20



acid deletions, additions, and/or substitutions relative to SEQ ID NO: 2 and a light chain variable domain
(VL) that may comprise a sequence having, e.g., 1to2,1t03,1to4,1t05,1t06,1t07,1108,11t09, 1
to 10,210 3,2t04,2t05,2t06,2t07,2t08,21t09,2t0 10,3t04,3t05,3106,3t07,3t08,3109,3
t0 10,4t05,4106,4t07,4108,41t09,41010,5106,5t07,5108,5t09,51t010,6t07,6108,610 9,
6t010,7t08,7t09,7t010,81t0 9, 8to 10, or 9 to 10 contiguous amino acid deletions, additions, and/or
substitutions relative to SEQ ID NO: 9.

[086] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy
chain variable domain (V) that may comprise a sequence having, e.g., at least 1, at least 2, at least 3, at
least 4, at least 5, at least 6, at least 7, at least 8, at least 9, at least 10, at least 11, or at least 12 non-
contiguous amino acid deletions, additions, and/or substitutions relative to SEQ ID NO: 2; or at most 1, at
most 2, at most 3, at most 4, at most 5, at most 6, at most 7, at most 8, at most 9, at most 10, at most 11,
or at most 12 non-contiguous amino acid deletions, additions, and/or substitutions relative to SEQ ID NO:
2, and a light chain variable domain (VL) that may comprise a sequence having, e.g., at least 1, at least 2,
at least 3, at least 4, at least 5, at least 6, at least 7, at least 8, at least 9, or at least 10 non-contiguous
amino acid deletions, additions, and/or substitutions relative to SEQ ID NO: 9; or at most 1, at most 2, at
most 3, at most 4, at most 5, at most 6, at most 7, at most 8, at most 9, or at most 10 non-contiguous amino
acid deletions, additions, and/or substitutions relative to SEQ ID NO: 9. In other aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy chain variable domain
(V) that may comprise a sequence having, e.g.,1t02,1t03,1t04,1t05,1t06,1t07,11t08,11t09, 1
to10,1t011,11012,21t03,2t04,2t05,2106,21t07,2108,2109,2t010,2t0 11,210 12,310 4, 3 to
5,3t06,3t07,3108,3t09,31t010,3t011,3t012,4105,4106,4t07,4108,4t09,41010, 410 11,
4t012,51t06,5t07,5108,5t09,5t010,5t0 11,5t012,6t07,61t08,6t09,61t0 10,6to 11, 6 to 12,
7t08,7t09,7t010,7t0 11,710 12,8t09,81t010,8t0 11,8t012,9t0 10,910 11,9t0 12,10to 11, 10
to 12, or 11 to 12 non-contiguous amino acid deletions, additions, and/or substitutions relative to SEQ ID
NO: 2 and a light chain variable domain (VL) that may comprise a sequence having, e.g., 1t0 2, 1 t0 3, 1
to4,1t05,1106,1t07,1t08,11t09,11010,21t03,2t04,2105,2106,2t07,2t08,2109,21t010, 3
to4,3t05,3106,3t07,3t08,3t09,31t010,41t05,41t06,4t07,4108,41t09,4t010,5t06,51t07,5
to8,5t09,5t010,6t07,6108,6t09,6t010,71t08,7t09,7to 10,8109, 8to 10, or 9 to 10 non-
contiguous amino acid deletions, additions, and/or substitutions relative to SEQ ID NO: 9.

[087] In another embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy chain
variable domain (Vn) comprising a heavy chain variable domain (Vi) CDR1 region, a CDR2 region, and a
CDR3 region and a light chain variable domain (VL) comprising a light chain variable domain (V.) CDR1
region, a CDR2 region, and a CDRS region that selectively binds to an epitope presentin PD-L1. In aspects
of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy chain variable
domain (Vu) comprising a heavy chain variable domain (Vi) CDR1 region, a CDR2 region, and a CDR3
region and a light chain variable domain (VL) comprising a light chain variable domain (VL) CDR1 region, a
CDR2 region, and a CDR3 region that selectively binds to an epitope present in the PD-L1 of SEQ ID NO:
1. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy
chain variable domain (VH) comprising a heavy chain variable domain (V1) CDR1 region, a CDR2 region,
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and a CDRS3 region and a light chain variable domain (VL) comprising a light chain variable domain (VL)
CDR1 region, a CDR2 region, and a CDR3 region that may selectively binds to an epitope present in
sequence having an amino acid identity of, e.g., at least about 90%, at least about 91%, at least about 92%,
at least about 93%, at least about 94%, at least about 95%, at least about 96%, at least about 97%, at least
about 98%, or at least about 99%, relative to the PD-L1 of SEQ ID NO: 1. In other aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy chain variable domain
(VH) comprising a heavy chain variable domain (Vi) CDR1 region, a CDR2 region, and a CDRS3 region and
a light chain variable domain (VL) comprising a light chain variable domain (VL) CDR1 region, a CDR2
region, and a CDRS region that may selectively binds to an epitope present in sequence having an amino
acid identity in the range of, e.g., about 90% to about 100%, about 95% to about 100%, about 90% to about
99%, about 95% to about 99%, about 90% to about 97%, about 95% to about 97%, or about 97% to about
99%, relative to the PD-L1 of SEQ ID NO: 1. In yet other aspects of this embodiment, a modified anti-PD-
L1 antibody disclosed herein comprises a heavy chain variable domain (Vu) comprising a heavy chain
variable domain (Vu) CDR1 region, a CDR2 region, and a CDR3 region and a light chain variable domain
(VL) comprising a light chain variable domain (VL) CDR1 region, a CDR2 region, and a CDRS3 region that
may selectively binds to an epitope present in sequence having, e.g., at least 1, at least 2, at least 3, or at
least 4, contiguous and/or non-contiguous amino acid deletions, additions, and/or substitutions relative to
the PD-L1 of SEQ ID NO: 1; or at most 1, at most 2, at most 3, at most 4, contiguous and/or non-contiguous
amino acid deletions, additions, and/or substitutions relative to the PD-L1 of SEQ ID NO: 1. In still other
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy chain
variable domain (VH) comprising a heavy chain variable domain (Vi) CDR1 region, a CDR2 region, and a
CDRS3 region and a light chain variable domain (VL) comprising a light chain variable domain (VL) CDR1
region, a CDR2 region, and a CDRS region that may selectively binds to an epitope present in sequence
having, e.g., about 1 to about 2, about 1 to about 3, about 1 to about 4, about 2 to about 3, about 2 to about
4, or about 3 to about 4 contiguous and/or non-contiguous amino acid deletions, additions, and/or
substitutions relative to the PD-L1 of SEQ ID NO: 1.

[088] In an aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a
heavy chain variable domain (Vu) comprising a heavy chain variable domain (Vu) CDR1 region comprising
SEQ ID NO: 3 (IMGT) or SEQ ID NO: 4 (Kabat), a heavy chain variable domain (Vi) CDR2 region
comprising SEQ ID NO: 5 (IMGT) or SEQ ID NO: 6 (Kabat), and a heavy chain variable domain (V1) CDR3
region comprising SEQ ID NO: 7 (IMGT) or SEQ ID NO: 8 (Kabat) and a light chain variable domain (VL)
comprising a light chain variable domain (VL) CDR1 region comprising SEQ ID NO: 10 (IMGT) or SEQ ID
NO: 11 (Kabat), a light chain variable domain (VL) CDR2 region comprising SEQ ID NO: 12 (IMGT) or SEQ
ID NO: 13 (Kabat), and a light chain variable domain (VL) CDRS3 region comprising SEQ ID NO: 14 (IMGT)
or SEQ ID NO: 15 (Kabat). In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
comprises a heavy chain variable domain (V) that may comprise a heavy chain variable domain (Vu) CDR1
region having one amino acid deletion, addition, and/or substitution relative to SEQ ID NO: 3 (IMGT) or
SEQ ID NO: 4 (Kabat), a heavy chain variable domain (Vi) CDR2 region having 1 or 2 amino acid deletions,
additions, and/or substitutions relative to SEQ ID NO: 5 (IMGT) or SEQ ID NO: 6 (Kabat), and a heavy
chain variable domain (Vu) CDR3 region having one amino acid deletion, addition, and/or substitution
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relative to SEQ ID NO: 7 (IMGT) or SEQ ID NO: 8 (Kabat) and a light chain variable domain (VL) that may
comprise a light chain variable domain (VL) CDR1 region having one amino acid deletion, addition, and/or
substitution relative to SEQ ID NO: 10 (IMGT) or SEQ ID NO: 11 (Kabat), a light chain variable domain (VL)
CDR2 region having one amino acid deletion, addition, and/or substitution relative to SEQ ID NO: 12 (IMGT)
or SEQ ID NO: 13 (Kabat), and a light chain variable domain (VL) CDR3 region having one amino acid
deletion, addition, and/or substitution relative to SEQ ID NO: 14 (IMGT) or SEQ ID NO: 15 (Kabat).

[089] In another embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a light chain
comprising a light chain variable region disclosed herein and a light chain constant region. In an aspect of
this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a kappa light chain
comprising a light chain variable region disclosed herein and a light chain constant region. In aspects of
this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a kappa light chain
comprising a light chain variable region disclosed herein and a light chain constant region of SEQ ID NO:
16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, or SEQ ID NO: 20. In aspects of this embodiment,
a modified anti-PD-L1 antibody disclosed herein comprises a kappa light chain of SEQ ID NO: 21, SEQ ID
NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, or SEQ ID NO: 25.

[090] In another aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises
a lambda light chain comprising a light chain variable region disclosed herein and a light chain constant
region. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a
lambda light chain comprising a light chain variable region disclosed herein and a light chain constant region
of SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31.
In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a lambda light
chain of SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, or SEQ ID NO:
37.

[091] In an embodiment, an anti-PD-L1 antibody disclosed herein comprises a heavy chain constant
domain (Cr) that lack Fc effector function. In another embodiment, an anti-PD-L1 antibody disclosed herein
comprises a heavy chain constant domain (Cx) which lacks cytotoxicity. In aspects of this embodiment, an
anti-PD-L1 antibody disclosed herein comprises a heavy chain constant domain (Cn) which lacks antibody
dependent cellular cytotoxicity (ADCC), complement-dependent cytotoxic activity (CDC) and/or antibody
dependent cellular phagocytosis (ADCP). In aspects of this embodiment, a heavy chain constant domain
(Cn) lacking Fc effector function is an IgG immunoglobulin. In other aspects of this embodiment, a heavy
chain constant domain (Cn) lacking Fc effector function that is an IgG immunoglobulin is an 1gG1
immunoglobulin, an 1IgG2 immunoglobulin, an IgG3 immunoglobulin, or an IgG4 immunoglobulin.

[092] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain constant domain (Cr) lacking cytotoxicity which comprises 1, 2, 3, 4 or 5 amino
acid deletions, additions or substitutions located in the lower hinge region and/or the N-terminal half of the
CH2 domain. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises
an IgG1 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID
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NO: 40 which can comprise 1, 2, 3, 4 or 5 amino acid deletions, additions or substitutions located in the
lower hinge region and/or the N-terminal half of the CH2 domain that reduces or eliminates cytotoxicity. In
other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an I1gG1
immunoglobulin heavy chain constant domain (Cw) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40
which can comprise an amino acid deletion, addition or substitution at position L239, L240, K327, or any
combination thereof that reduces or eliminates cytotoxicity. In yet other aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain constant
domain (Cn) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which can comprise an amino acid
substitution of A, C, D, E, G, H, K, N, P, Q, R, S, T, W, or Y at position L239, an amino acid substitution of
A,C,D,E,G,H, K,N,P,Q,R, S, T, W, or Y at position L240, an amino acid substitution of A, C, D, F, G,
H ILL M,N,P, S, T, V, W, orY at position K327, or any combination thereof that reduces or eliminates
cytotoxicity. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
comprises an IgG1 immunoglobulin heavy chain constant domain (Cw) of SEQ ID NO: 38, SEQ ID NO: 39
or SEQ ID NO: 40 which can comprise an amino acid substitution of A, C, W, or Y at position L239, an
amino acid substitution of A, C, W, or Y at position L240, an amino acid substitution of A, D, G, H, M, N, P,
S, or T at position K327, or any combination thereof that reduces or eliminates cytotoxicity. In further
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40
which comprises an amino acid substitution of A at position L239 (L239A), an amino acid substitution of A
at position L240 (L240A), an amino acid substitution of A at position K327 (K327A), or any combination
thereof that reduces or eliminates cytotoxicity. In other aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain constant domain (Cr) that lacks,
or has reduced cytotoxicity is SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44.

[093] In an embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an 1gG2
immunoglobulin heavy chain constant domain (Cw) lacking cytotoxicity which can comprise 1, 2, 3,4 or 5
amino acid deletions, additions or substitutions located in the lower hinge region and/or the N-terminal half
of the CH2 domain. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IgG2 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46,
SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise 1, 2, 3, 4 or 5 amino acid deletions, additions or
substitutions located in the lower hinge region and/or the N-terminal half of the CH2 domain that reduces
or eliminates cytotoxicity. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed
herein may comprise an IgG2 immunoglobulin heavy chain constant domain (Cwx) of SEQ ID NO: 45, SEQ
ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise an amino acid deletion, addition or
substitution at position V236, A237, K323, or any combination thereof that reduces or eliminates
cytotoxicity. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an lIgG2 immunoglobulin heavy chain constant domain (Cu) of SEQ ID NO: 45, SEQ ID NO: 46,
SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise an amino acid substitution of A, C, D, E, F, G, H, K,
N,P,Q,R,S, T, W, or Y at position V236, an amino acid substitution of C, D, E, F, H, I, K, M, N, L, P, Q,
R, V, Y, or W at position A237, an amino acid substitution of A, C, D, F, G, H, [, L, M, N, P, S, T, V, W, or
Y at position K323, or any combination thereof that reduces or eliminates cytotoxicity. In yet other aspects
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of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG2
immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or
SEQ ID NO: 48 which can comprise an amino acid substitution of A, C, F, T, or Y at position V236, an
amino acid substitution of C, E, |, K, M, L, P, Q, R, or V at position A237, an amino acid substitution of A,
D,G,H,M,N, P, S, or T at position K323, or any combination thereof that reduces or eliminates cytotoxicity.
In further aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG2 immunoglobulin heavy chain constant domain (Cr) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO:
47 or SEQ ID NO: 48 which can comprise an amino acid substitution of A at position V236 (V236A), an
amino acid substitution of L at position A237 (A237L), an amino acid substitution of A at position K323
(K323A), or any combination thereof that reduces or eliminates cytotoxicity. In other aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG2 immunoglobulin
heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48
which can comprise an amino acid substitution of A at position V236 (V236A), an amino acid substitution
of A at position K323 (K323A), or any combination thereof that reduces or eliminates cytotoxicity.

[094] In an embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG4
immunoglobulin heavy chain constant domain (Cw) lacking cytotoxicity which can comprise 1, 2, 3, 4 or 5
amino acid deletions, additions or substitutions located in the lower hinge region and/or the N-terminal half
of the CH2 domain. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an lgG4 immunoglobulin heavy chain constant domain (Cu) of SEQ ID NO: 49, SEQ ID NO: 50,
SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise 1, 2, 3, 4 or 5 amino acid deletions,
additions or substitutions located in the lower hinge region and/or the N-terminal half of the CH2 domain
that reduces or eliminates cytotoxicity. In other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein can comprise an IgG4 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO:
49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise an amino acid
deletion, addition or substitution at position F/V236, L/A/E237, K324, or any combination thereof that
reduces or eliminates cytotoxicity. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein may comprise an IgG4 immunoglobulin heavy chain constant domain (Cr) of SEQ ID NO:
49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise an amino acid
substitution of A, C, D, E,F, G, H,K,N, P, Q, R, S, T, W, or Y at position V236, an amino acid substitution
of A,C,D,E,G,H,[LK,N,P,Q,R,S, T, orV at position F236, an amino acid substitution of A, C, D, E, G,
H,K,N,P,Q,R,S, T, W, orY at position L237, an amino acid substitution of C, D, E, F, H, |, K, M, N, L, P,
Q, R, V, Y, or W at position A237, an amino acid substitution of A, C, F, G, H, I, L, M, N, P, R, S, T, V, W,
orY at position E237, an amino acid substitution of A, C, D, F, G, H, I, L, M,N, P, S, T, V, W, or Y at position
K824, or any combination thereof that reduces or eliminates cytotoxicity. In yet other aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG4 immunoglobulin
heavy chain constant domain (Cx) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or
SEQ ID NO: 53 which can comprise an amino acid substitution of A, C, F, T, or Y at position V236, an
amino acid substitution of C, I, or V at position F236, an amino acid substitution of A, C, W, or Y at position
L237, an amino acid substitution of C, E, I, K, M, L, P, Q, R, or V at position A237, an amino acid substitution
of A, H, N, P, R, S, or T at position E237, an amino acid substitution of A, D, G, H, M, N, P, S, or T at
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position K324, or any combination thereof that reduces or eliminates cytotoxicity. In further aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG4 immunoglobulin
heavy chain constant domain (Cn) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or
SEQ ID NO: 53 which can comprise an amino acid substitution of A at position V236 (V236A), an amino
acid substitution of | at position F236 (F2361), an amino acid substitution of A at position L237 (L237A), an
amino acid substitution of L at position A237 (A237L), an amino acid substitution of A at position E237
(E237A), an amino acid substitution of A at position K824 (K324A), or any combination thereof that reduces

or eliminates cytotoxicity.

[095] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy chain
constant domain (Cw) containing amino acid sequence variants that promote clearance of a modified anti-
PD-L1 antibody faster than an anti-PD-L1 antibody not containing the same amino acid sequence variants
(the unmodified anti-PD-L1 referenced antibody). In relation to all embodiments, faster clearance refers to
either or both of (i) clearance of an increased amount of a modified anti-PD-L1 antibody disclosed herein
over the same, given time period relative to the unmodified anti-PD-L1 referenced antibody; and (ii)
clearance of substantially the entire amount of a modified anti-PD-L1 antibody disclosed herein over a
reduced time period relative to the unmodified anti-PD-L1 referenced antibody. Suitably, for a given time
period, clearance rate (amount of antibody cleared for the given time period) is increased at least 25%, at
least 50%, at least 75%, at least 100%, at least 125%, at least 150%, at least 175%, at least 200%, at least
250%, at least 300%, at least 350%, at least 400%, at least 450%, at least 500% relative to an unmodified
anti-PD-L1 reference antibody. Further suitably, the given time period commences at or shortly after
antibody administration, and may have a duration of 30 hours, 36 hours or 42 hours. A modified anti-PD-
L1 antibody disclosed herein can be substantially all cleared over a time period that is reduced compared
to that needed for substantially all of the unmodified anti-PD-L1 reference antibody to be cleared, suitably
reduced at least 25%, at least 50%, at least 75%, at least 100%, at least 125%, at least 150%, at least
175%, at least 200%, at least 250%, at least 300%, at least 350%, at least 400%, at least 450%, at least
500% relative to an unmodified anti-PD-L1 reference antibody. In aspects of this embodiment, a heavy
chain constant domain (Cn) containing amino acid sequence variants that promote clearance of the
modified anti-PD-L1 antibody faster than an anti-PD-L1 antibody not containing the same amino acid
sequence variants is an IgG immunoglobulin over the same period of time. In other aspects of this
embodiment, an IgG immunoglobulin heavy chain constant domain (Cu) containing amino acid sequence
variants that promote clearance of the modified anti-PD-L1 antibody faster than an anti-PD-L1 antibody not
containing the same amino acid sequence variants is an IgG1 immunoglobulin, an IgG2 immunoglobulin,
an IgG3 immunoglobulin, or an IgG4 immunoglobulin over the same period of time.

[096] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain constant domain (Cn) containing amino acid sequence variants in the CH2
domain and/or CH3 domain that promote clearance of the modified anti-PD-L1 antibody faster than an anti-
PD-L1 antibody not containing the same amino acid variants located in the CH2 domain and/or CH3 domain
over the same period of time. In other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein comprises an IgG1 immunoglobulin heavy chain constant domain (Cn) comprising 1, 2, 3,
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4 or 5 amino acid deletions, additions or substitutions located in the CH2 domain and/or CH3 domain that
promote clearance of the modified anti-PD-L1 antibody faster than an anti-PD-L1 antibody not containing
the same amino acid deletions, additions or substitutions located in the CH2 domain and/or CH3 domain
over the same period of time.

[097] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40
which can comprise 1, 2, 3, 4 or 5 amino acid deletions, additions or substitutions located in the CH2 domain
and/or CH3 domain that promote clearance of the modified anti-PD-L1 antibody faster than an anti-PD-L1
antibody not containing the same amino acid deletions, additions or substitutions located in the CH2 domain
and/or CH3 domain. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
comprises an IlgG1 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 38, SEQ ID NO: 39
or SEQ ID NO: 40 which can comprise an amino acid deletion, addition or substitution at position H315,
H440, or both positions that promote clearance of the modified anti-PD-L1 antibody faster than an anti-PD-
L1 antibody not containing the same H315 and H440 amino acid deletions, additions or substitutions. In
other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40
which can comprise an amino acid substitution of A, C, D, E, F, G, |, K, L, M\, P, Q, R, S, T, V, or W at
position H315, an amino acid substitution of A, C, D, E, F, G, I, K, L, M, P, Q, R, S, T, V, or W at position
H440, or any combination thereof that promote clearance of the modified anti-PD-L1 antibody faster than
an anti-PD-L1 antibody not containing the same H315 and H440 amino acid substitutions. In yet other
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40
which can comprise an amino acid substitution of C, D, E, K, Q, R, S, T, or W at position H315, an amino
acid substitution of C, D, E, K, Q, R, S, T, or W at position H440, or any combination thereof that promote
clearance of the modified anti-PD-L1 antibody faster than an anti-PD-L1 antibody not containing the same
H315 and H440 amino acid substitutions. In yet other aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain constant domain (Cn) of SEQ
ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which comprises an amino acid substitution of A at position
H315 (H315A), an amino acid substitution of Q at position H440 (H440Q), or any combination thereof that
promote clearance of the modified anti-PD-L1 antibody faster than an anti-PD-L1 antibody not containing
the same H315 and H440 amino acid substitutions over the same period of time.

[098] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises
an IgG1 immunoglobulin heavy chain constant domain (C+) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID
NO: 40 which comprises a H315A variant, a H440Q variant, or any combination thereof that promote faster
clearance of the modified anti-PD-L1 antibody by, e.g., at least 25%, at least 50%, at least 75%, at least
100%, at least 125%, at least 150%, at least 175%, at least 200%, at least 250%, at least 300%, at least
350%, at least 400%, at least 450%, at least 500% relative to an anti-PD-L1 antibody not comprising a
H315A variant and a H440Q variant over the same period of time. In yet other aspects of this embodiment,
a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain constant
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domain (Cwx) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which comprises a H315A variant, a
H440Q variant, or any combination thereof that promote faster clearance of the modified anti-PD-L1
antibody by, e.g., at most 10%, at most 25%, at most 50%, at most 75%, at most 100%, at most 125%, at
most 150%, at most 175%, at most 200%, at most 250%, at most 300%, at most 350%, at most 400%, at
most 450%, at most 500% relative to an anti-PD-L1 antibody not comprising a H315A variant and a H440Q
variant over the same period of time. In still other aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain constant domain (Cn) of SEQ
ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which comprises a H315A variant, a H440Q variant, or any
combination thereof that promote faster clearance of the modified anti-PD-L1 antibody by, e.g., about 25%
to about 50%, about 25% to about 100%, about 25% to about 150%, about 25% to about 200%, about 25%
to about 250%, about 25% to about 300%, about 25% to about 350%, about 25% to about 400%, about
25% to about 450%, about 25% to about 500%, about 50% to about 100%, about 50% to about 150%,
about 50% to about 200%, about 50% to about 250%, about 50% to about 300%, about 50% to about
350%, about 50% to about 400%, about 50% to about 450%, about 50% to about 500%, about 100% to
about 150%, about 100% to about 200%, about 100% to about 250%, about 100% to about 300%, about
100% to about 350%, about 100% to about 400%, about 100% to about 450%, about 100% to about 500%,
about 150% to about 200%, about 150% to about 250%, about 150% to about 300%, about 150% to about
350%, about 150% to about 400%, about 150% to about 450%, about 150% to about 500%, about 200%
to about 250%, about 200% to about 300%, about 200% to about 350%, about 200% to about 400%, about
200% to about 450%, about 200% to about 500%, about 250% to about 300%, about 250% to about 350%,
about 250% to about 400%, about 250% to about 450%, or about 250% to about 500%, relative to an anti-
PD-L1 antibody not comprising a H315A variant and a H440Q variant over the same period of time.

[099] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises
an IgG1 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID
NO: 40 which comprises a H315A variant, a H440Q variant, or any combination thereof that promotes
clearance of the modified anti-PD-L1 antibody in, e.g., about 1 day, about 2 days, about 3 days, about 4
days, about 5 days, about 6 days, or about 7 days. In yet other aspects of this embodiment, a modified
anti-PD-L1 antibody disclosed herein comprises an 1gG1 immunoglobulin heavy chain constant domain
(Cn) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which comprises a H315A variant, a H440Q
variant, or any combination thereof that promotes clearance of the modified anti-PD-L1 antibody in, e.g., at
least 1 day, at least 2 days, at least 3 days, at least 4 days, at least 5 days, at least 6 days, or at least 7
days. In still other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises
an IlgG1 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID
NO: 40 which comprises a H315A variant, a H440Q variant, or any combination thereof that promotes
clearance of the modified anti-PD-L1 antibody in, e.g., at most 1 day, at most 2 days, at most 3 days, at
most 4 days, at most 5 days, at most 6 days, or at most 7 days. In other aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain constant
domain (Cwx) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which comprises a H315A variant, a
H440Q variant, or any combination thereof that promotes clearance of the modified anti-PD-L1 antibody in,
e.g., about 1 day to about 2 days, about 1 day to about 3 days, about 1 day to about 4 days, about 1 day
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to about 5 days, about 1 day to about 6 days, about 1 day to about 7 days, about 2 days to about 3 days,
about 2 days to about 4 days, about 2 days to about 5 days, about 2 days to about 6 days, about 2 days to
about 7 days, about 3 days to about 4 days, about 3 days to about 5 days, about 3 days to about 6 days,
about 3 days to about 7 days, about 4 days to about 5 days, about 4 days to about 6 days, about 4 days to
about 7 days, about 5 days to about 6 days, about 5 days to about 7 days, or about 6 days to about 7 days.

[100] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG2 immunoglobulin heavy chain constant domain (Cx) containing amino acid sequence variants in the
CH2 domain and/or CH3 domain that promote clearance of the modified anti-PD-L1 antibody faster than
an anti-PD-L1 antibody not containing the same amino acid variants located in the CH2 domain and/or CH3
domain over the same period of time. In other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein may comprise an IgG2 immunoglobulin heavy chain constant domain (Cx) comprising 1,
2, 3, 4 or 5 amino acid deletions, additions or substitutions located in the CH2 domain and/or CH3 domain
that promote clearance of the modified anti-PD-L1 antibody faster than an anti-PD-L1 antibody not
containing the same amino acid deletions, additions or substitutions located in the CH2 domain and/or CH3

domain over the same period of time.

[101] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG2 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO:
47 or SEQ ID NO: 48 which can comprise 1, 2, 3, 4 or 5 amino acid deletions, additions or substitutions
located in the CH2 domain and/or CH3 domain that promote clearance of the modified anti-PD-L1 antibody
faster than an anti-PD-L1 antibody not containing the same amino acid deletions, additions or substitutions
located in the CH2 domain and/or CH3 domain over the same period of time. In other aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an 1gG2 immunoglobulin
heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48
which can comprise an amino acid deletion, addition or substitution at position H315, H440, or both
positions that promote clearance of the modified anti-PD-L1 antibody faster than an anti-PD-L1 antibody
not containing the same H315 and H440 amino acid deletions, additions or substitutions over the same
period of time. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IgG2 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46,
SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise an amino acid substitution of A, C, D, E, F, G, |, K,
LM, P,Q,R,S,T,V, or W at position H315, an amino acid substitution of A, C, D, E, F, G, |, K, L, M, P,
Q, R, S, T, V, or W at position H440, or any combination thereof that promote clearance of the modified
anti-PD-L1 antibody faster than an anti-PD-L1 antibody not containing the same H315 and H440 amino
acid substitutions over the same period of time. In yet other aspects of this embodiment, a modified anti-
PD-L1 antibody disclosed herein may comprise an IgG2 immunoglobulin heavy chain constant domain (Cw)
of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise an amino acid
substitution of C, D, E, K, Q, R, S, T, or W at position H315, an amino acid substitution of C, D, E, K, Q, R,
S, T, or W at position H440, or any combination thereof that promote clearance of the modified anti-PD-L1
antibody faster than an anti-PD-L1 antibody not containing the same H315 and H440 amino acid
substitutions over the same period of time. In yet other aspects of this embodiment, a modified anti-PD-L1
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antibody disclosed herein may comprise an IgG2 immunoglobulin heavy chain constant domain (Cn) of
SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise an amino acid
substitution of A at position H315 (H315A), an amino acid substitution of Q at position H440 (H440Q), or
any combination thereof that promote clearance of the modified anti-PD-L1 antibody faster than an anti-
PD-L1 antibody not containing the same H315 and H440 amino acid substitutions over the same period of
time.

[102] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IgG2 immunoglobulin heavy chain constant domain (Cu) of SEQ ID NO: 45, SEQ ID NO: 46,
SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H315A variant, a H440Q variant, or any
combination thereof that promote faster clearance of the modified anti-PD-L1 antibody by, e.g., at least
25%, at least 50%, at least 75%, at least 100%, at least 125%, at least 150%, at least 175%, at least 200%,
at least 250%, at least 300%, at least 350%, at least 400%, at least 450%, at least 500% relative to an anti-
PD-L1 antibody not comprising a H315A variant and a H440Q variant over the same period of time. In yet
other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG2
immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or
SEQ ID NO: 48 which can comprise a H315A variant, a H440Q variant, or any combination thereof that
promote faster clearance of the modified anti-PD-L1 antibody by, e.g., at most 25%, at most 50%, at most
75%, at most 100%, at most 125%, at most 150%, at most 175%, at most 200%, at most 250%, at most
300%, at most 350%, at most 400%, at most 450%, at most 500% relative to an anti-PD-L1 antibody not
comprising a H315A variant and a H440Q variant over the same period of time. In still other aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG2 immunoglobulin
heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48
which can comprise a H315A variant, a H440Q variant, or any combination thereof that promote faster
clearance of the modified anti-PD-L1 antibody by, e.g., about 25% to about 50%, about 25% to about 100%,
about 25% to about 150%, about 25% to about 200%, about 25% to about 250%, about 25% to about
300%, about 25% to about 350%, about 25% to about 400%, about 25% to about 450%, about 25% to
about 500%, about 50% to about 100%, about 50% to about 150%, about 50% to about 200%, about 50%
to about 250%, about 50% to about 300%, about 50% to about 350%, about 50% to about 400%, about
50% to about 450%, about 50% to about 500%, about 100% to about 150%, about 100% to about 200%,
about 100% to about 250%, about 100% to about 300%, about 100% to about 350%, about 100% to about
400%, about 100% to about 450%, about 100% to about 500%, about 150% to about 200%, about 150%
to about 250%, about 150% to about 300%, about 150% to about 350%, about 150% to about 400%, about
150% to about 450%, about 150% to about 500%, about 200% to about 250%, about 200% to about 300%,
about 200% to about 350%, about 200% to about 400%, about 200% to about 450%, about 200% to about
500%, about 250% to about 300%, about 250% to about 350%, about 250% to about 400%, about 250%
to about 450%, or about 250% to about 500%, relative to an anti-PD-L1 antibody not comprising a H315A
variant and a H440Q variant over the same period of time.

[103] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IgG2 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46,
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SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H315A variant, a H440Q variant, or any
combination thereof that promotes clearance of the modified anti-PD-L1 antibody in, e.g., about 1 day,
about 2 days, about 3 days, about 4 days, about 5 days, about 6 days, or about 7 days. In yet other aspects
of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG2
immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or
SEQ ID NO: 48 which can comprise a H315A variant, a H440Q variant, or any combination thereof that
promotes clearance of the modified anti-PD-L1 antibody in, e.g., at least 1 day, at least 2 days, at least 3
days, at least 4 days, at least 5 days, at least 6 days, or at least 7 days. In still other aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG2 immunoglobulin
heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48
which can comprise a H315A variant, a H440Q variant, or any combination thereof that promotes clearance
of the modified anti-PD-L1 antibody in, e.g., at most 1 day, at most 2 days, at most 3 days, at most 4 days,
at most 5 days, at most 6 days, or at most 7 days. In other aspects of this embodiment, a modified anti-
PD-L1 antibody disclosed herein may comprise an IgG2 immunoglobulin heavy chain constant domain (Cr)
of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H315A variant,
a H440Q variant, or any combination thereof that promotes clearance of the modified anti-PD-L1 antibody
in, e.g., about 1 day to about 2 days, about 1 day to about 3 days, about 1 day to about 4 days, about 1
day to about 5 days, about 1 day to about 6 days, about 1 day to about 7 days, about 2 days to about 3
days, about 2 days to about 4 days, about 2 days to about 5 days, about 2 days to about 6 days, about 2
days to about 7 days, about 3 days to about 4 days, about 3 days to about 5 days, about 3 days to about 6
days, about 3 days to about 7 days, about 4 days to about 5 days, about 4 days to about 6 days, about 4
days to about 7 days, about 5 days to about 6 days, about 5 days to about 7 days, or about 6 days to about
7 days.

[104] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG4 immunoglobulin heavy chain constant domain (Cn) containing amino acid sequence variants in the
CH2 domain and/or CH3 domain that promote clearance of the modified anti-PD-L1 antibody faster than
an anti-PD-L1 antibody not containing the same amino acid variants located in the CH2 domain and/or CH3
domain over the same period of time. In other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein may comprise an IgG4 immunoglobulin heavy chain constant domain (Cx) comprising 1,
2, 3, 4 or 5 amino acid deletions, additions or substitutions located in the CH2 domain and/or CH3 domain
that promote clearance of the modified anti-PD-L1 antibody faster than an anti-PD-L1 antibody not
containing the same amino acid deletions, additions or substitutions located in the CH2 domain and/or CH3
domain over the same period of time.

[105] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG4 immunoglobulin heavy chain constant domain (Cwx) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO:
51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise 1, 2, 3, 4 or 5 amino acid deletions, additions or
substitutions located in the CH2 domain and/or CH3 domain that promote clearance of the modified anti-
PD-L1 antibody faster than an anti-PD-L1 antibody not containing the same amino acid deletions, additions
or substitutions located in the CH2 domain and/or CH3 domain over the same period of time. In other
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aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG4
immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51,
SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise an amino acid deletion, addition or substitution at
position H312, H437, or both positions that promote clearance of the modified anti-PD-L1 antibody faster
than an anti-PD-L1 antibody not containing the same H312 and H437 amino acid deletions, additions or
substitutions over the same period of time. In other aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein may comprise an IgG4 immunoglobulin heavy chain constant domain (Cn) of
SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise
an amino acid substitution of A, C, D, E, F, G, |, K, L, M, P, Q, R, S, T, V, or W at position H312, an amino
acid substitution of A, C, D, E, F, G, I, K, L, M, P, Q, R, S, T, V, or W at position H437, or any combination
thereof that promote clearance of the modified anti-PD-L1 antibody faster than an anti-PD-L1 antibody not
containing the same H312 and H437 amino acid substitutions over the same period of time. In yet other
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG4
immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51,
SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise an amino acid substitution of C, D, E, K, Q, R, S, T,
or W at position H312, an amino acid substitution of C, D, E, K, Q, R, S, T, or W at position H437, or any
combination thereof that promote clearance of the modified anti-PD-L1 antibody faster than an anti-PD-L1
antibody not containing the same H312 and H437 amino acid substitutions over the same period of time.
In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG4 immunoglobulin heavy chain constant domain (Cwx) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO:
51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise an amino acid substitution of A at position H312
(H312A), an amino acid substitution of Q at position H437 (H437Q), or any combination thereof that
promote clearance of the modified anti-PD-L1 antibody faster than an anti-PD-L1 antibody not containing
the same H312 and H437 amino acid substitutions over the same period of time.

[106] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an lgG4 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 49, SEQ ID NO: 50,
SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant,
or any combination thereof that promote faster clearance of the modified anti-PD-L1 antibody by, e.g., at
least 25%, at least 50%, at least 75%, at least 100%, at least 125%, at least 150%, at least 175%, at least
200%, at least 250%, at least 300%, at least 350%, at least 400%, at least 450%, at least 500% relative to
an anti-PD-L1 antibody not comprising a H312A variant and a H437Q variant over the same period of time.
In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG4 immunoglobulin heavy chain constant domain (Cr) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO:
51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant, or any
combination thereof that promote faster clearance of the modified anti-PD-L1 antibody by, e.g., at most
25%, at most 50%, at most 75%, at most 100%, at most 125%, at most 150%, at most 175%, at most
200%, at most 250%, at most 300%, at most 350%, at most 400%, at most 450%, at most 500% relative
to an anti-PD-L1 antibody not comprising a H312A variant and a H437Q variant over the same period of
time. In still other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IgG4 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 49, SEQ ID NO: 50,
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SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant,
or any combination thereof that promote faster clearance of the modified anti-PD-L1 antibody by, e.g., about
25% to about 50%, about 25% to about 100%, about 25% to about 150%, about 25% to about 200%, about
25% to about 250%, about 25% to about 300%, about 25% to about 350%, about 25% to about 400%,
about 25% to about 450%, about 25% to about 500%, about 50% to about 100%, about 50% to about
150%, about 50% to about 200%, about 50% to about 250%, about 50% to about 300%, about 50% to
about 350%, about 50% to about 400%, about 50% to about 450%, about 50% to about 500%, about 100%
to about 150%, about 100% to about 200%, about 100% to about 250%, about 100% to about 300%, about
100% to about 350%, about 100% to about 400%, about 100% to about 450%, about 100% to about 500%,
about 150% to about 200%, about 150% to about 250%, about 150% to about 300%, about 150% to about
350%, about 150% to about 400%, about 150% to about 450%, about 150% to about 500%, about 200%
to about 250%, about 200% to about 300%, about 200% to about 350%, about 200% to about 400%, about
200% to about 450%, about 200% to about 500%, about 250% to about 300%, about 250% to about 350%,
about 250% to about 400%, about 250% to about 450%, or about 250% to about 500%, relative to an anti-
PD-L1 antibody not comprising a H312A variant and a H437Q variant over the same period of time.

[107] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IgG4 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 49, SEQ ID NO: 50,
SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant,
or any combination thereof that promotes clearance of the modified anti-PD-L1 antibody by, e.g., about 1
day, about 2 days, about 3 days, about 4 days, about 5 days, about 6 days, or about 7 days. In yet other
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG4
immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51,
SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant, or any
combination thereof that promotes clearance of the modified anti-PD-L1 antibody by, e.g., at least 1 day,
at least 2 days, at least 3 days, at least 4 days, at least 5 days, at least 6 days, or at least 7 days. In still
other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG4
immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51,
SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant, or any
combination thereof that promotes clearance of the modified anti-PD-L1 antibody by, e.g., at most 1 day,
at most 2 days, at most 3 days, at most 4 days, at most 5 days, at most 6 days, or at most 7 days. In other
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG4
immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51,
SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant, or any
combination thereof that promotes clearance of the modified anti-PD-L1 antibody by, e.g., about 1 day to
about 2 days, about 1 day to about 3 days, about 1 day to about 4 days, about 1 day to about 5 days, about
1 day to about 6 days, about 1 day to about 7 days, about 2 days to about 3 days, about 2 days to about 4
days, about 2 days to about 5 days, about 2 days to about 6 days, about 2 days to about 7 days, about 3
days to about 4 days, about 3 days to about 5 days, about 3 days to about 6 days, about 3 days to about 7
days, about 4 days to about 5 days, about 4 days to about 6 days, about 4 days to about 7 days, about 5
days to about 6 days, about 5 days to about 7 days, or about 6 days to about 7 days.
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[108] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises a heavy chain
constant domain (Cw) containing amino acid sequence variants that reduce the half-life of the modified anti-
PD-L1 antibody more than an anti-PD-L1 antibody not containing the same amino acid sequence variants.
In aspects of this embodiment, a heavy chain constant domain (Cn) containing amino acid sequence
variants that reduce the half-life of the modified anti-PD-L1 antibody more than an anti-PD-L1 antibody not
containing the same amino acid sequence variants is an IgG immunoglobulin. In other aspects of this
embodiment, an IgG immunoglobulin heavy chain constant domain (Cw) containing amino acid sequence
variants that reduce the half-life of the modified anti-PD-L1 antibody more than an anti-PD-L1 antibody not
containing the same amino acid sequence variants is an IgG1 immunoglobulin, an IgG2 immunoglobulin,

an 1gG3 immunoglobulin, or an IgG4 immunoglobulin.

[109] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain constant domain (Cn) containing amino acid sequence variants in the CH2
domain and/or CH3 domain that reduce the half-life of the modified anti-PD-L1 antibody more than an anti-
PD-L1 antibody not containing the same amino acid variants located in the CH2 domain and/or CH3
domain. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises
an IgG1 immunoglobulin heavy chain constant domain (Cn) comprising 1, 2, 3, 4 or 5 amino acid deletions,
additions or substitutions located in the CH2 domain and/or CH3 domain that reduce the half-life of the
modified anti-PD-L1 antibody more than an anti-PD-L1 antibody not containing the same amino acid
deletions, additions or substitutions located in the CH2 domain and/or CH3 domain.

[110] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40
which can comprise 1, 2, 3, 4 or 5 amino acid deletions, additions or substitutions located in the CH2 domain
and/or CH3 domain that reduce the half-life of the modified anti-PD-L1 antibody more than an anti-PD-L1
antibody not containing the same amino acid deletions, additions or substitutions located in the CH2 domain
and/or CH3 domain. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
comprises an IlgG1 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 38, SEQ ID NO: 39
or SEQ ID NO: 40 which can comprise an amino acid deletion, addition or substitution at position H315,
H440, or both positions that reduce the half-life of the modified anti-PD-L1 antibody more than an anti-PD-
L1 antibody not containing the same H315 and H440amino acid deletions, additions or substitutions. In
other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain constant domain (Cu) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40
which can comprise an amino acid substitution of A, C, D, E, F, G, |, K, L, M\, P, Q, R, S, T, V, or W at
position H315, an amino acid substitution of A, C, D, E, F, G, I, K, L, M, P, Q, R, S, T, V, or W at position
H440, or any combination thereof that reduce the half-life of the modified anti-PD-L1 antibody more than
an anti-PD-L1 antibody not containing the same H315 and H440 amino acid substitutions. In yet other
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40
which can comprise an amino acid substitution of C, D, E, K, Q, R, S, T, or W at position H315, an amino
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acid substitution of C, D, E, K, Q, R, S, T, or W at position H440, or any combination thereof that reduce
the half-life of the modified anti-PD-L1 antibody more than an anti-PD-L1 antibody not containing the same
H315 and H440 amino acid substitutions. In yet other aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain constant domain (Cn) of SEQ
ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which comprises an amino acid substitution of A at position
H315 (H315A), an amino acid substitution of Q at position H440 (H440Q), or any combination thereof that
reduce the half-life of the modified anti-PD-L1 antibody more than an anti-PD-L1 antibody not containing

the same H315 and H440 amino acid substitutions.

[111] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises
an IgG1 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID
NO: 40 which comprises a H315A variant, a H440Q variant, or any combination thereof that reduce the
half-life of the modified anti-PD-L1 antibody by, e.g., at least 25%, at least 50%, at least 75%, at least 100%,
at least 125%, at least 150%, at least 175%, at least 200%, at least 250%, at least 300%, at least 350%, at
least 400%, at least 450%, at least 500% relative to an anti-PD-L1 antibody not comprising a H315A variant
and a H440Q variant. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed
herein comprises an IgG1 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 38, SEQ ID
NO: 39 or SEQ ID NO: 40 which comprises a H315A variant, a H440Q variant, or any combination thereof
that reduce the half-life of the modified anti-PD-L1 antibody by, e.g., at most 25%, at most 50%, at most
75%, at most 100%, at most 125%, at most 150%, at most 175%, at most 200%, at most 250%, at most
300%, at most 350%, at most 400%, at most 450%, at most 500% relative to an anti-PD-L1 antibody not
comprising a H315A variant and a H440Q variant. In still other aspects of this embodiment, a modified
anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain constant domain
(Ch) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which comprises a H315A variant, a H440Q
variant, or any combination thereof that reduce the half-life of the modified anti-PD-L1 antibody by, e.g.,
about 25% to about 50%, about 25% to about 100%, about 25% to about 150%, about 25% to about 200%,
about 25% to about 250%, about 25% to about 300%, about 25% to about 350%, about 25% to about
400%, about 25% to about 450%, about 25% to about 500%, about 50% to about 100%, about 50% to
about 150%, about 50% to about 200%, about 50% to about 250%, about 50% to about 300%, about 50%
to about 350%, about 50% to about 400%, about 50% to about 450%, about 50% to about 500%, about
100% to about 150%, about 100% to about 200%, about 100% to about 250%, about 100% to about 300%,
about 100% to about 350%, about 100% to about 400%, about 100% to about 450%, about 100% to about
500%, about 150% to about 200%, about 150% to about 250%, about 150% to about 300%, about 150%
to about 350%, about 150% to about 400%, about 150% to about 450%, about 150% to about 500%, about
200% to about 250%, about 200% to about 300%, about 200% to about 350%, about 200% to about 400%,
about 200% to about 450%, about 200% to about 500%, about 250% to about 300%, about 250% to about
350%, about 250% to about 400%, about 250% to about 450%, or about 250% to about 500%, relative to
an anti-PD-L1 antibody not comprising a H315A variant and a H440Q variant.

[112] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises
an IgG1 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID
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NO: 40 which comprises a H315A variant, a H440Q variant, or any combination thereof that has a half-life
of, e.g., about 1 day, about 2 days, about 3 days, about 4 days, about 5 days, about 6 days, or about 7
days. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises
an IgG1 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID
NO: 40 which comprises a H315A variant, a H440Q variant, or any combination thereof that has a half-life
of, e.g., at least 1 day, at least 2 days, at least 3 days, at least 4 days, at least 5 days, at least 6 days, or at
least 7 days. In still other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
comprises an IgG1 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 38, SEQ ID NO: 39
or SEQ ID NO: 40 which comprises a H315A variant, a H440Q variant, or any combination thereof that has
a half-life of, e.g., at most 1 day, at most 2 days, at most 3 days, at most 4 days, at most 5 days, at most 6
days, or at most 7 days. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed
herein comprises an IgG1 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 38, SEQ ID
NO: 39 or SEQ ID NO: 40 which comprises a H315A variant, a H440Q variant, or any combination thereof
that has a half-life of, e.g., about 1 day to about 2 days, about 1 day to about 3 days, about 1 day to about
4 days, about 1 day to about 5 days, about 1 day to about 6 days, about 1 day to about 7 days, about 2
days to about 3 days, about 2 days to about 4 days, about 2 days to about 5 days, about 2 days to about 6
days, about 2 days to about 7 days, about 3 days to about 4 days, about 3 days to about 5 days, about 3
days to about 6 days, about 3 days to about 7 days, about 4 days to about 5 days, about 4 days to about 6
days, about 4 days to about 7 days, about 5 days to about 6 days, about 5 days to about 7 days, or about
6 days to about 7 days.

[113] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises
an IgG1 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID
NO: 40 which comprises a H315A variant, a H440Q variant, or any combination thereof that has a half-life
of, e.g., about 30 hours, about 32 hours, about 34 hours, about 36 hours, about 38 hours, about 40 hours,
about 42 hours, about 44 hours, about 46 hours, or about 48 hours. In yet other aspects of this embodiment,
a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain constant
domain (Cwx) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which comprises a H315A variant, a
H440Q variant, or any combination thereof that has a half-life of, e.g., at least 30 hours, at least 32 hours,
at least 34 hours, at least 36 hours, at least 38 hours, at least 40 hours, at least 42 hours, at least 44 hours,
at least 46 hours, or at least 48 hours. In still other aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain constant domain (Cn) of SEQ
ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which comprises a H315A variant, a H440Q variant, or any
combination thereof that has a half-life of, e.g., at most 30 hours, at most 32 hours, at most 34 hours, at
most 36 hours, at most 38 hours, at most 40 hours, at most 42 hours, at most 44 hours, at most 46 hours,
or at most 48 hours. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
comprises an IgG1 immunoglobulin heavy chain constant domain (Cw) of SEQ ID NO: 38, SEQ ID NO: 39
or SEQ ID NO: 40 which comprises a H315A variant, a H440Q variant, or any combination thereof that has
a half-life of, e.g., about 30 hours to about 36 hours, about 30 hours to about 42 hours, about 30 hours to
about 48 hours, about 32 hours to about 36 hours, about 32 hours to about 42 hours, about 32 hours to
about 48 hours, about 34 hours to about 36 hours, about 34 hours to about 42 hours, about 34 hours to
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about 48 hours, about 36 hours to about 42 hours, about 36 hours to about 48 hours, or about 42 hours to

about 48 hours.

[114] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG2 immunoglobulin heavy chain constant domain (Cx) containing amino acid sequence variants in the
CH2 domain and/or CH3 domain that reduce the half-life of the modified anti-PD-L1 antibody more than an
anti-PD-L1 antibody not containing the same amino acid variants located in the CH2 domain and/or CH3
domain. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprises an IgG2 immunoglobulin heavy chain constant domain (Cw) that can comprise 1, 2, 3, 4 or 5
amino acid deletions, additions or substitutions located in the CH2 domain and/or CH3 domain that reduce
the half-life of the modified anti-PD-L1 antibody more than an anti-PD-L1 antibody not containing the same
amino acid deletions, additions or substitutions located in the CH2 domain and/or CH3 domain.

[115] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprises an
IgG2 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO:
47 or SEQ ID NO: 48 which can comprise 1, 2, 3, 4 or 5 amino acid deletions, additions or substitutions
located in the CH2 domain and/or CH3 domain that reduce the half-life of the modified anti-PD-L1 antibody
more than an anti-PD-L1 antibody not containing the same amino acid deletions, additions or substitutions
located in the CH2 domain and/or CH3 domain. In other aspects of this embodiment, a modified anti-PD-
L1 antibody disclosed herein may comprises an IgG2 immunoglobulin heavy chain constant domain (Cn)
of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise an amino acid
deletion, addition or substitution at position H311, H436, or both positions that reduce the half-life of the
modified anti-PD-L1 antibody more than an anti-PD-L1 antibody not containing the same H311 and H436
amino acid deletions, additions or substitutions. In other aspects of this embodiment, a modified anti-PD-
L1 antibody disclosed herein may comprises an IgG2 immunoglobulin heavy chain constant domain (Cn)
of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise an amino acid
substitutionof A, C,D, E,F, G, |, K,L,M,P,Q, R, S, T, V, or W at position H311, an amino acid substitution
ofA,C,D,E,F,G,I,K,L,M,P,Q,R, S, T, V, or W at position H436, or any combination thereof that reduce
the half-life of the modified anti-PD-L1 antibody more than an anti-PD-L1 antibody not containing the same
H311 and H436 amino acid substitutions. In yet other aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein may comprises an IgG2 immunoglobulin heavy chain constant domain (Cr) of
SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise an amino acid
substitution of C, D, E, K, Q, R, S, T, or W at position H311, an amino acid substitution of C, D, E, K, Q, R,
S, T, or W at position H436, or any combination thereof that reduce the half-life of the modified anti-PD-L1
antibody more than an anti-PD-L1 antibody not containing the same H311 and H436 amino acid
substitutions. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
may comprises an IgG2 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 45, SEQ ID NO:
46, SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise an amino acid substitution of A at position H311
(H311A), an amino acid substitution of Q at position H436 (H436Q), or any combination thereof that reduce
the half-life of the modified anti-PD-L1 antibody more than an anti-PD-L1 antibody not containing the same
H311 and H436 amino acid substitutions.
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[116] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprises an IgG2 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46,
SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H311A variant, a H436Q variant, or any
combination thereof that reduce the half-life of the modified anti-PD-L1 antibody by, e.g., at least 25%, at
least 50%, at least 75%, at least 100%, at least 125%, at least 150%, at least 175%, at least 200%, at least
250%, at least 300%, at least 350%, at least 400%, at least 450%, at least 500% relative to an anti-PD-L1
antibody not comprising a H311A variant and a H436Q variant. In yet other aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein may comprises an IgG2 immunoglobulin heavy chain
constant domain (Cx) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48 which can
comprise a H311A variant, a H436Q variant, or any combination thereof that reduce the half-life of the
modified anti-PD-L1 antibody by, e.g., at most 25%, at most 50%, at most 75%, at most 100%, at most
125%, at most 150%, at most 175%, at most 200%, at most 250%, at most 300%, at most 350%, at most
400%, at most 450%, at most 500% relative to an anti-PD-L1 antibody not comprising a H311A variant and
a H436Q variant. In still other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
may comprises an IgG2 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 45, SEQ ID NO:
46, SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H311A variant, a H436Q variant, or any
combination thereof that reduce the half-life of the modified anti-PD-L1 antibody by, e.g., about 25% to
about 50%, about 25% to about 100%, about 25% to about 150%, about 25% to about 200%, about 25%
to about 250%, about 25% to about 300%, about 25% to about 350%, about 25% to about 400%, about
25% to about 450%, about 25% to about 500%, about 50% to about 100%, about 50% to about 150%,
about 50% to about 200%, about 50% to about 250%, about 50% to about 300%, about 50% to about
350%, about 50% to about 400%, about 50% to about 450%, about 50% to about 500%, about 100% to
about 150%, about 100% to about 200%, about 100% to about 250%, about 100% to about 300%, about
100% to about 350%, about 100% to about 400%, about 100% to about 450%, about 100% to about 500%,
about 150% to about 200%, about 150% to about 250%, about 150% to about 300%, about 150% to about
350%, about 150% to about 400%, about 150% to about 450%, about 150% to about 500%, about 200%
to about 250%, about 200% to about 300%, about 200% to about 350%, about 200% to about 400%, about
200% to about 450%, about 200% to about 500%, about 250% to about 300%, about 250% to about 350%,
about 250% to about 400%, about 250% to about 450%, or about 250% to about 500%, relative to an anti-
PD-L1 antibody not comprising a H311A variant and a H436Q variant.

[117] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprises an IgG2 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46,
SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H311A variant, a H436Q variant, or any
combination thereof that has a half-life of, e.g., about 1 day, about 2 days, about 3 days, about 4 days,
about 5 days, about 6 days, or about 7 days. In yet other aspects of this embodiment, a modified anti-PD-
L1 antibody disclosed herein may comprises an IgG2 immunoglobulin heavy chain constant domain (Cn)
of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H311A variant,
a H436Q variant, or any combination thereof that has a half-life of, e.g., at least 1 day, at least 2 days, at
least 3 days, at least 4 days, at least 5 days, at least 6 days, or at least 7 days. In still other aspects of this
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embodiment, a modified anti-PD-L1 antibody disclosed herein may comprises an IgG2 immunoglobulin
heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48
which can comprise a H311A variant, a H436Q variant, or any combination thereof that has a half-life of,
e.g., at most 1 day, at most 2 days, at most 3 days, at most 4 days, at most 5 days, at most 6 days, or at
most 7 days. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprises an IgG2 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46,
SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H311A variant, a H436Q variant, or any
combination thereof that has a half-life of, e.g., about 1 day to about 2 days, about 1 day to about 3 days,
about 1 day to about 4 days, about 1 day to about 5 days, about 1 day to about 6 days, about 1 day to
about 7 days, about 2 days to about 3 days, about 2 days to about 4 days, about 2 days to about 5 days,
about 2 days to about 6 days, about 2 days to about 7 days, about 3 days to about 4 days, about 3 days to
about 5 days, about 3 days to about 6 days, about 3 days to about 7 days, about 4 days to about 5 days,
about 4 days to about 6 days, about 4 days to about 7 days, about 5 days to about 6 days, about 5 days to
about 7 days, or about 6 days to about 7 days.

[118] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprises an IgG2 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46,
SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H311A variant, a H436Q variant, or any
combination thereof that has a half-life of, e.g., about 30 hours, about 32 hours, about 34 hours, about 36
hours, about 38 hours, about 40 hours, about 42 hours, about 44 hours, about 46 hours, or about 48 hours.
In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprises
an 1gG2 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID
NO: 47 or SEQ ID NO: 48 which can comprise a H311A variant, a H436Q variant, or any combination
thereof that has a half-life of, e.g., at least 30 hours, at least 32 hours, at least 34 hours, at least 36 hours,
at least 38 hours, at least 40 hours, at least 42 hours, at least 44 hours, at least 46 hours, or at least 48
hours. In still other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprises an IgG2 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 45, SEQ ID NO: 46,
SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H311A variant, a H436Q variant, or any
combination thereof that has a half-life of, e.g., at most 30 hours, at most 32 hours, at most 34 hours, at
most 36 hours, at most 38 hours, at most 40 hours, at most 42 hours, at most 44 hours, at most 46 hours,
or at most 48 hours. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
may comprises an IgG2 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 45, SEQ ID NO:
46, SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H311A variant, a H436Q variant, or any
combination thereof that has a half-life of, e.g., about 30 hours to about 36 hours, about 30 hours to about
42 hours, about 30 hours to about 48 hours, about 32 hours to about 36 hours, about 32 hours to about 42
hours, about 32 hours to about 48 hours, about 34 hours to about 36 hours, about 34 hours to about 42
hours, about 34 hours to about 48 hours, about 36 hours to about 42 hours, about 36 hours to about 48
hours, or about 42 hours to about 48 hours.

[119] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG4 immunoglobulin heavy chain constant domain (Cx) containing amino acid sequence variants in the
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CH2 domain and/or CH3 domain that reduce the half-life of the modified anti-PD-L1 antibody more than an
anti-PD-L1 antibody not containing the same amino acid variants located in the CH2 domain and/or CH3
domain. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IgG4 immunoglobulin heavy chain constant domain (Cw) that can comprise 1, 2, 3, 4 or 5
amino acid deletions, additions or substitutions located in the CH2 domain and/or CH3 domain that reduce
the half-life of the modified anti-PD-L1 antibody more than an anti-PD-L1 antibody not containing the same
amino acid deletions, additions or substitutions located in the CH2 domain and/or CH3 domain.

[120] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG4 immunoglobulin heavy chain constant domain (Cwx) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO:
51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise 1, 2, 3, 4 or 5 amino acid deletions, additions or
substitutions located in the CH2 domain and/or CH3 domain that reduce the half-life of an anti-PD-L1
antibody disclosed herein more than an anti-PD-L1 antibody not containing the same amino acid deletions,
additions or substitutions located in the CH2 domain and/or CH3 domain. In other aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG4 immunoglobulin
heavy chain constant domain (Cx) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or
SEQ ID NO: 53 which can comprise an amino acid deletion, addition or substitution at position H312, H437,
or both positions that reduce the half-life of the modified anti-PD-L1 antibody more than an anti-PD-L1
antibody not containing the same H312 and H437 amino acid deletions, additions or substitutions. In other
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG4
immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51,
SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise an amino acid substitution of A, C, D, E, F, G, |, K,
L,M,P,Q R, S, T,V, or Wat position H312, an amino acid substitution of A, C, D, E, F, G, |, K, L, M, P,
Q, R, S, T, V, or W at position H437, or any combination thereof that reduce the half-life of the modified
anti-PD-L1 antibody more than an anti-PD-L1 antibody not containing the same H312 and H437 amino acid
substitutions. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
may comprise an IgG4 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 49, SEQ ID NO:
50, SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise an amino acid substitution of
C,D,E K, Q,R,S, T, or W at position H312, an amino acid substitution of C, D, E, K, Q, R, S, T, or W at
position H437, or any combination thereof that reduce the half-life of the modified anti-PD-L1 antibody more
than an anti-PD-L1 antibody not containing the same H312 and H437 amino acid substitutions. In yet other
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG4
immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51,
SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise an amino acid substitution of A at position H312
(H312A), an amino acid substitution of Q at position H437 (H437Q), or any combination thereof that reduce
the half-life of the modified anti-PD-L1 antibody more than an anti-PD-L1 antibody not containing the same
H312 and H437 amino acid substitutions.

[121] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IgG4 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 49, SEQ ID NO: 50,

SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant,
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or any combination thereof that reduce the half-life of the modified anti-PD-L1 antibody by, e.g., at least
25%, at least 50%, at least 75%, at least 100%, at least 125%, at least 150%, at least 175%, at least 200%,
at least 250%, at least 300%, at least 350%, at least 400%, at least 450%, at least 500% relative to an anti-
PD-L1 antibody not comprising a H312A variant and a H437Q variant. In yet other aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG4 immunoglobulin
heavy chain constant domain (Cx) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or
SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant, or any combination thereof that
reduce the half-life of the modified anti-PD-L1 antibody by, e.g., at most 25%, at most 50%, at most 75%,
at most 100%, at most 125%, at most 150%, at most 175%, at most 200%, at most 250%, at most 300%,
at most 350%, at most 400%, at most 450%, at most 500% relative to an anti-PD-L1 antibody not
comprising a H312A variant and a H437Q variant. In still other aspects of this embodiment, a modified
anti-PD-L1 antibody disclosed herein may comprise an IgG4 immunoglobulin heavy chain constant domain
(CH) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can
comprise a H312A variant, a H437Q variant, or any combination thereof that reduce the half-life of the
modified anti-PD-L1 antibody by, e.g., about 25% to about 50%, about 25% to about 100%, about 25% to
about 150%, about 25% to about 200%, about 25% to about 250%, about 25% to about 300%, about 25%
to about 350%, about 25% to about 400%, about 25% to about 450%, about 25% to about 500%, about
50% to about 100%, about 50% to about 150%, about 50% to about 200%, about 50% to about 250%,
about 50% to about 300%, about 50% to about 350%, about 50% to about 400%, about 50% to about
450%, about 50% to about 500%, about 100% to about 150%, about 100% to about 200%, about 100% to
about 250%, about 100% to about 300%, about 100% to about 350%, about 100% to about 400%, about
100% to about 450%, about 100% to about 500%, about 150% to about 200%, about 150% to about 250%,
about 150% to about 300%, about 150% to about 350%, about 150% to about 400%, about 150% to about
450%, about 150% to about 500%, about 200% to about 250%, about 200% to about 300%, about 200%
to about 350%, about 200% to about 400%, about 200% to about 450%, about 200% to about 500%, about
250% to about 300%, about 250% to about 350%, about 250% to about 400%, about 250% to about 450%,
or about 250% to about 500%, relative to an anti-PD-L1 antibody not comprising a H312A variant and a
H437Q variant.

[122] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IlgG4 immunoglobulin heavy chain constant domain (Cu) of SEQ ID NO: 49, SEQ ID NO: 50,
SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant,
or any combination thereof that has a half-life of, e.g., about 1 day, about 2 days, about 3 days, about 4
days, about 5 days, about 6 days, or about 7 days. In yet other aspects of this embodiment, a modified
anti-PD-L1 antibody disclosed herein may comprise an IgG4 immunoglobulin heavy chain constant domain
(CH) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can
comprise a H312A variant, a H437Q variant, or any combination thereof that has a half-life of, e.g., at least
1 day, at least 2 days, at least 3 days, at least 4 days, at least 5 days, at least 6 days, or at least 7 days.
In still other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG4 immunoglobulin heavy chain constant domain (Cw) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO:
51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant, or any
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combination thereof that has a half-life of, e.g., at most 1 day, at most 2 days, at most 3 days, at most 4
days, at most 5 days, at most 6 days, or at most 7 days. In other aspects of this embodiment, a modified
anti-PD-L1 antibody disclosed herein may comprise an IgG4 immunoglobulin heavy chain constant domain
(CH) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can
comprise a H312A variant, a H437Q variant, or any combination thereof that has a half-life of, e.g., about
1 day to about 2 days, about 1 day to about 3 days, about 1 day to about 4 days, about 1 day to about 5
days, about 1 day to about 6 days, about 1 day to about 7 days, about 2 days to about 3 days, about 2 days
to about 4 days, about 2 days to about 5 days, about 2 days to about 6 days, about 2 days to about 7 days,
about 3 days to about 4 days, about 3 days to about 5 days, about 3 days to about 6 days, about 3 days to
about 7 days, about 4 days to about 5 days, about 4 days to about 6 days, about 4 days to about 7 days,
about 5 days to about 6 days, about 5 days to about 7 days, or about 6 days to about 7 days.

[123] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IgG4 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 49, SEQ ID NO: 50,
SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant,
or any combination thereof that has a half-life of, e.g., about 30 hours, about 32 hours, about 34 hours,
about 36 hours, about 38 hours, about 40 hours, about 42 hours, about 44 hours, about 46 hours, or about
48 hours. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IgG4 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 49, SEQ ID NO: 50,
SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant,
or any combination thereof that has a half-life of, e.g., at least 30 hours, at least 32 hours, at least 34 hours,
at least 36 hours, at least 38 hours, at least 40 hours, at least 42 hours, at least 44 hours, at least 46 hours,
or at least 48 hours. In still other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed
herein may comprise an IgG4 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 49, SEQ
ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a
H437Q variant, or any combination thereof that has a half-life of, e.g., at most 30 hours, at most 32 hours,
at most 34 hours, at most 36 hours, at most 38 hours, at most 40 hours, at most 42 hours, at most 44 hours,
at most 46 hours, or at most 48 hours. In other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein may comprise an IgG4 immunoglobulin heavy chain constant domain (Cr) of SEQ ID NO:
49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A
variant, a H437Q variant, or any combination thereof that has a half-life of, e.g., about 30 hours to about
36 hours, about 30 hours to about 42 hours, about 30 hours to about 48 hours, about 32 hours to about 36
hours, about 32 hours to about 42 hours, about 32 hours to about 48 hours, about 34 hours to about 36
hours, about 34 hours to about 42 hours, about 34 hours to about 48 hours, about 36 hours to about 42
hours, about 36 hours to about 48 hours, or about 42 hours to about 48 hours.

[124] In an embodiment, a modified anti-PD-L1 antibody disclosed herein can comprise a heavy chain
constant domain (Cn) containing amino acid sequence variants that reduce interaction of the modified anti-
PD-L1 antibody with its cognate FcRn receptor more than an anti-PD-L1 antibody not containing the same
amino acid sequence variants. In aspects of this embodiment, a heavy chain constant domain (Ch)
containing amino acid sequence variants that reduce interaction of the modified anti-PD-L1 antibody with
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its cognate FcRn receptor more than an anti-PD-L1 antibody not containing the same amino acid sequence
variants is an IgG immunoglobulin. In other aspects of this embodiment, an IgG immunoglobulin heavy
chain constant domain (Cn) containing amino acid sequence variants that reduce interaction of the modified
anti-PD-L1 antibody with its cognate FcRn receptor more than an anti-PD-L1 antibody not containing the
same amino acid sequence variants is an IgG1 immunoglobulin, an IgG2 immunoglobulin, an 1gG3
immunoglobulin, or an |gG4 immunoglobulin.

[125] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG1 immunoglobulin heavy chain constant domain (Cn) containing amino acid sequence variants in the
CH2 domain and/or CH3 domain that reduce interaction of the modified anti-PD-L1 antibody with its cognate
FcRn receptor more than an anti-PD-L1 antibody not containing the same amino acid variants located in
the CH2 domain and/or CH3 domain. In other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein may comprise an IgG1 immunoglobulin heavy chain constant domain (Cn) that can
comprise 1, 2, 3, 4 or 5 amino acid deletions, additions or substitutions located in the CH2 domain and/or
CH3 domain that reduce interaction of the modified anti-PD-L1 antibody with its cognate FcRn receptor
more than an anti-PD-L1 antibody not containing the same amino acid deletions, additions or substitutions
located in the CH2 domain and/or CH3 domain.

[126] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG1 immunoglobulin heavy chain constant domain (Cwx) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO:
40 which can comprise 1, 2, 3, 4 or 5 amino acid deletions, additions or substitutions located in the CH2
domain and/or CH3 domain that reduce interaction of the modified anti-PD-L1 antibody with its cognate
FcRn receptor more than an anti-PD-L1 antibody not containing the same amino acid deletions, additions
or substitutions located in the CH2 domain and/or CH3 domain. In other aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein may comprise an IgG1 immunoglobulin heavy chain
constant domain (Cn) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which can comprise an amino
acid deletion, addition or substitution at position H315, H440, or both positions that reduce interaction of
the modified anti-PD-L1 antibody with its cognate FCRn receptor more than an anti-PD-L1 antibody not
containing the same H315 and H440amino acid deletions, additions or substitutions. In other aspects of
this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG1 immunoglobulin
heavy chain constant domain (Cn) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which can comprise
an amino acid substitution of A, C, D, E, F, G, |, K, L, M, P, Q, R, S, T, V, or W at position H315, an amino
acid substitution of A, C, D, E, F, G, I, K, L, M, P, Q, R, S, T, V, or W at position H440, or any combination
thereof that reduce interaction of the modified anti-PD-L1 antibody with its cognate FcRn receptor more
than an anti-PD-L1 antibody not containing the same H315 and H440 amino acid substitutions. In yet other
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG1
immunoglobulin heavy chain constant domain (C+) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40
which can comprise an amino acid substitution of C, D, E, K, Q, R, S, T, or W at position H315, an amino
acid substitution of C, D, E, K, Q, R, S, T, or W at position H440, or any combination thereof that reduce
interaction of the modified anti-PD-L1 antibody with its cognate FcRn receptor more than an anti-PD-L1
antibody not containing the same H315 and H440 amino acid substitutions. In yet other aspects of this
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embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy
chain constant domain (Cn) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which comprises an
amino acid substitution of A at position H315 (H315A), an amino acid substitution of Q at position H440
(H440Q), or any combination thereof that reduce interaction of the modified anti-PD-L1 antibody with its
cognate FcRn receptor more than an anti-PD-L1 antibody not containing the same H315 and H440 amino
acid substitutions.

[127] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IgG1 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 38, SEQ ID NO: 39
or SEQ ID NO: 40 which comprises a H315A variant, a H440Q variant, or any combination thereof that
reduce interaction of the modified anti-PD-L1 antibody with the FcRn receptor by, e.g., at least 10%, at
least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, or at least
90% relative to an anti-PD-L1 antibody not comprising a H315A variant and a H440Q variant. In yet other
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG1
immunoglobulin heavy chain constant domain (C+) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40
which comprises a H315A variant, a H440Q variant, or any combination thereof that reduce interaction of
the modified anti-PD-L1 antibody with the FcRn receptor by, e.g., at most 10%, at most 20%, at most 30%,
at most 40%, at most 50%, at most 60%, at most 70%, at most 80%, or at most 90% relative to an anti-PD-
L1 antibody not comprising a H315A variant and a H440Q variant. In still other aspects of this embodiment,
a modified anti-PD-L1 antibody disclosed herein may comprise an IgG1 immunoglobulin heavy chain
constant domain (Cn) of SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which comprises a H315A
variant, a H440Q variant, or any combination thereof that reduce interaction of the modified anti-PD-L1
antibody with the FcRn receptor by, e.g., about 10% to about 20%, about 10% to about 30%, about 10% to
about 40%, about 10% to about 50%, about 10% to about 60%, about 10% to about 70%, about 10% to
about 80%, about 10% to about 90%, about 20% to about 30%, about 20% to about 40%, about 20% to
about 50%, about 20% to about 60%, about 20% to about 70%, about 20% to about 80%, about 20% to
about 90%, about 30% to about 40%, about 30% to about 50%, about 30% to about 60%, about 30% to
about 70%, about 30% to about 80%, about 30% to about 90%, about 40% to about 50%, about 40% to
about 60%, about 40% to about 70%, about 40% to about 80%, about 40% to about 90%, about 50% to
about 60%, about 50% to about 70%, about 50% to about 80%, about 50% to about 90%, about 60% to
about 70%, about 60% to about 80%, about 60% to about 90%, about 70% to about 80%, about 70% to
about 90%, or about 80% to about 90%, relative to an anti-PD-L1 antibody not comprising a H315A variant
and a H440Q variant.

[128] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IgG1 immunoglobulin heavy chain constant domain (Cu) of SEQ ID NO: 38, SEQ ID NO: 39
or SEQ ID NO: 40 which comprises a H315A variant, a H440Q variant, or any combination thereof that
reduce interaction of the modified anti-PD-L1 antibody with the FcRn receptor by, e.g., at least 100%, at
least 125%, at least 150%, at least 175%, at least 200%, at least 250%, at least 300%, at least 350%, at
least 400%, at least 450%, at least 500% relative to an anti-PD-L1 antibody not comprising a H315A variant
and a H440Q variant. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed
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herein may comprise an IgG1 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 38, SEQ
ID NO: 39 or SEQ ID NO: 40 which comprises a H315A variant, a H440Q variant, or any combination
thereof that reduce interaction of the modified anti-PD-L1 antibody with the FcRn receptor by, e.g., at most
100%, at most 125%, at most 150%, at most 175%, at most 200%, at most 250%, at most 300%, at most
350%, at most 400%, at most 450%, at most 500% relative to an anti-PD-L1 antibody not comprising a
H315A variant and a H440Q variant. In still other aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein may comprise an IgG1 immunoglobulin heavy chain constant domain (Cn) of
SEQ ID NO: 38, SEQ ID NO: 39 or SEQ ID NO: 40 which comprises a H315A variant, a H440Q variant, or
any combination thereof that reduce interaction of the modified anti-PD-L1 antibody with the FcRn receptor
by, e.g., about 100% to about 150%, about 100% to about 200%, about 100% to about 250%, about 100%
to about 300%, about 100% to about 350%, about 100% to about 400%, about 100% to about 450%, about
100% to about 500%, about 150% to about 200%, about 150% to about 250%, about 150% to about 300%,
about 150% to about 350%, about 150% to about 400%, about 150% to about 450%, about 150% to about
500%, about 200% to about 250%, about 200% to about 300%, about 200% to about 350%, about 200%
to about 400%, about 200% to about 450%, about 200% to about 500%, about 250% to about 300%, about
250% to about 350%, about 250% to about 400%, about 250% to about 450%, or about 250% to about
500%, relative to an anti-PD-L1 antibody not comprising a H315A variant and a H440Q variant.

[129] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG2 immunoglobulin heavy chain constant domain (Cn) containing amino acid sequence variants in the
CH2 domain and/or CH3 domain that reduce interaction of the modified anti-PD-L1 antibody with its cognate
FcRn receptor more than an anti-PD-L1 antibody not containing the same amino acid variants located in
the CH2 domain and/or CH3 domain. In other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein may comprise an 1gG2 immunoglobulin heavy chain constant domain (Cn) that can
comprise 1, 2, 3, 4 or 5 amino acid deletions, additions or substitutions located in the CH2 domain and/or
CH3 domain that reduce interaction of the modified anti-PD-L1 antibody with its cognate FcRn receptor
more than an anti-PD-L1 antibody not containing the same amino acid deletions, additions or substitutions
located in the CH2 domain and/or CH3 domain.

[130] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG2 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO:
47 or SEQ ID NO: 48 which can comprise 1, 2, 3, 4 or 5 amino acid deletions, additions or substitutions
located in the CH2 domain and/or CH3 domain that reduce interaction of the modified anti-PD-L1 antibody
with its cognate FcRn receptor more than an anti-PD-L1 antibody not containing the same amino acid
deletions, additions or substitutions located in the CH2 domain and/or CH3 domain. In other aspects of
this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an 1IgG2 immunoglobulin
heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48
which can comprise an amino acid deletion, addition or substitution at position H311, H436, or both
positions that reduce interaction of the modified anti-PD-L1 antibody with its cognate FcRn receptor more
than an anti-PD-L1 antibody not containing the same H311 and H436 amino acid deletions, additions or
substitutions. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
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comprise an IgG2 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46,
SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise an amino acid substitution of A, C, D, E, F, G, |, K,
L,M,P,QR,S,T,V, or Wat position H311, an amino acid substitution of A, C, D, E, F, G, |, K, L, M, P,
Q,R, S, T, V,or W at position H436, or any combination thereof that reduce interaction of the modified anti-
PD-L1 antibody with its cognate FcRn receptor more than an anti-PD-L1 antibody not containing the same
H311 and H436 amino acid substitutions. In yet other aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein may comprise an IgG2 immunoglobulin heavy chain constant domain (Cn) of
SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise an amino acid
substitution of C, D, E, K, Q, R, S, T, or W at position H311, an amino acid substitution of C, D, E, K, Q, R,
S, T, or W at position H436, or any combination thereof that reduce interaction of the modified anti-PD-L1
antibody with its cognate FcRn receptor more than an anti-PD-L1 antibody not containing the same H311
and H436 amino acid substitutions. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein may comprise an IgG2 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO:
45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise an amino acid substitution of
A at position H311 (H311A), an amino acid substitution of Q at position H436 (H436Q), or any combination
thereof that reduce interaction of the modified anti-PD-L1 antibody with its cognate FcRn receptor more
than an anti-PD-L1 antibody not containing the same H311 and H436 amino acid substitutions.

[131] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an lIgG2 immunoglobulin heavy chain constant domain (Cu) of SEQ ID NO: 45, SEQ ID NO: 46,
SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H311A variant, a H436Q variant, or any
combination thereof that reduce interaction of the modified anti-PD-L1 antibody with the FcRn receptor by,
e.g., at least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at
least 80%, or at least 90% relative to an anti-PD-L1 antibody not comprising a H311A variant and a H436Q
variant. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an lIgG2 immunoglobulin heavy chain constant domain (Cu) of SEQ ID NO: 45, SEQ ID NO: 46,
SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H311A variant, a H436Q variant, or any
combination thereof that reduce interaction of the modified anti-PD-L1 antibody with the FcRn receptor by,
e.g., at most 10%, at most 20%, at most 30%, at most 40%, at most 50%, at most 60%, at most 70%, at
most 80%, or at most 90% relative to an anti-PD-L1 antibody not comprising a H311A variant and a H436Q
variant. In still other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IgG2 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46,
SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H311A variant, a H436Q variant, or any
combination thereof that reduce interaction of the modified anti-PD-L1 antibody with the FcRn receptor by,
e.g., about 10% to about 20%, about 10% to about 30%, about 10% to about 40%, about 10% to about
50%, about 10% to about 60%, about 10% to about 70%, about 10% to about 80%, about 10% to about
90%, about 20% to about 30%, about 20% to about 40%, about 20% to about 50%, about 20% to about
60%, about 20% to about 70%, about 20% to about 80%, about 20% to about 90%, about 30% to about
40%, about 30% to about 50%, about 30% to about 60%, about 30% to about 70%, about 30% to about
80%, about 30% to about 90%, about 40% to about 50%, about 40% to about 60%, about 40% to about
70%, about 40% to about 80%, about 40% to about 90%, about 50% to about 60%, about 50% to about
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70%, about 50% to about 80%, about 50% to about 90%, about 60% to about 70%, about 60% to about
80%, about 60% to about 90%, about 70% to about 80%, about 70% to about 90%, or about 80% to about
90%, relative to an anti-PD-L1 antibody not comprising a H311A variant and a H436Q variant.

[132] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an IgG2 immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46,
SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H311A variant, a H436Q variant, or any
combination thereof that reduce interaction of the modified anti-PD-L1 antibody with the FcRn receptor by,
e.g., at least 100%, at least 125%, at least 150%, at least 175%, at least 200%, at least 250%, at least
300%, at least 350%, at least 400%, at least 450%, at least 500% relative to an anti-PD-L1 antibody not
comprising a H311A variant and a H436Q variant. In yet other aspects of this embodiment, a modified anti-
PD-L1 antibody disclosed herein may comprise an IgG2 immunoglobulin heavy chain constant domain (Cr)
of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48 which can comprise a H311A variant,
a H436Q variant, or any combination thereof that reduce interaction of the modified anti-PD-L1 antibody
with the FcRn receptor by, e.g., at most 100%, at most 125%, at most 150%, at most 175%, at most 200%,
at most 250%, at most 300%, at most 350%, at most 400%, at most 450%, at most 500% relative to an
anti-PD-L1 antibody not comprising a H311A variant and a H436Q variant. In still other aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an 1gG2 immunoglobulin
heavy chain constant domain (Cn) of SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47 or SEQ ID NO: 48
which can comprise a H311A variant, a H436Q variant, or any combination thereof that reduce interaction
of the modified anti-PD-L1 antibody with the FcRn receptor by, e.g., about 100% to about 150%, about
100% to about 200%, about 100% to about 250%, about 100% to about 300%, about 100% to about 350%,
about 100% to about 400%, about 100% to about 450%, about 100% to about 500%, about 150% to about
200%, about 150% to about 250%, about 150% to about 300%, about 150% to about 350%, about 150%
to about 400%, about 150% to about 450%, about 150% to about 500%, about 200% to about 250%, about
200% to about 300%, about 200% to about 350%, about 200% to about 400%, about 200% to about 450%,
about 200% to about 500%, about 250% to about 300%, about 250% to about 350%, about 250% to about
400%, about 250% to about 450%, or about 250% to about 500%, relative to an anti-PD-L1 antibody not
comprising a H311A variant and a H436Q variant.

[133] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG4 immunoglobulin heavy chain constant domain (CH) containing amino acid sequence variants in the
CH2 domain and/or CH3 domain that reduce interaction of the modified anti-PD-L1 antibody with its cognate
FcRn receptor more than an anti-PD-L1 antibody not containing the same amino acid variants located in
the CH2 domain and/or CH3 domain. In other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein may comprise an IgG4 immunoglobulin heavy chain constant domain (Cn) that can
comprise 1, 2, 3, 4 or 5 amino acid deletions, additions or substitutions located in the CH2 domain and/or
CH3 domain that reduce interaction of the modified anti-PD-L1 antibody with its cognate FcRn receptor
more than an anti-PD-L1 antibody not containing the same amino acid deletions, additions or substitutions
located in the CH2 domain and/or CH3 domain.
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[134] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG4 immunoglobulin heavy chain constant domain (Cwx) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO:
51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise 1, 2, 3, 4 or 5 amino acid deletions, additions or
substitutions located in the CH2 domain and/or CH3 domain that reduce interaction of the modified anti-
PD-L1 antibody with its cognate FcRn receptor more than an anti-PD-L1 antibody not containing the same
amino acid deletions, additions or substitutions located in the CH2 domain and/or CH3 domain. In other
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG4
immunoglobulin heavy chain constant domain (Cn) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51,
SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise an amino acid deletion, addition or substitution at
position H312, H437, or both positions that reduce interaction of the modified anti-PD-L1 antibody with its
cognate FcRn receptor more than an anti-PD-L1 antibody not containing the same H312 and H437 amino
acid deletions, additions or substitutions. In other aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein may comprise an IlgG4 immunoglobulin heavy chain constant domain (Cw) of
SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise
an amino acid substitution of A, C, D, E, F, G, |, K, L, M, P, Q, R, S, T, V, or W at position H312, an amino
acid substitution of A, C,D, E, F, G, I, K, L, M, P, Q, R, S, T, V, or W at position H437, or any combination
thereof that reduce interaction of the modified anti-PD-L1 antibody with its cognate FcRn receptor more
than an anti-PD-L1 antibody not containing the same H312 and H437 amino acid substitutions. In yet other
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an IgG4
immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51,
SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise an amino acid substitution of C, D, E, K, Q, R, S, T,
or W at position H312, an amino acid substitution of C, D, E, K, Q, R, S, T, or W at position H437, or any
combination thereof that reduce interaction of the modified anti-PD-L1 antibody with its cognate FcRn
receptor more than an anti-PD-L1 antibody not containing the same H312 and H437 amino acid
substitutions. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
may comprise an IgG4 immunoglobulin heavy chain constant domain (Crx) of SEQ ID NO: 49, SEQ ID NO:
50, SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise an amino acid substitution of
A at position H312 (H312A), an amino acid substitution of Q at position H437 (H437Q), or any combination
thereof that reduce interaction of the modified anti-PD-L1 antibody with its cognate FcRn receptor more
than an anti-PD-L1 antibody not containing the same H312 and H437 amino acid substitutions.

[135] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an lgG4 immunoglobulin heavy chain constant domain (Cu) of SEQ ID NO: 49, SEQ ID NO: 50,
SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant,
or any combination thereof that reduce interaction of the modified anti-PD-L1 antibody with the FcRn
receptor by, e.g., at least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least
70%, at least 80%, or at least 90% relative to an anti-PD-L1 antibody not comprising a H312A variant and
a H437Q variant. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
may comprise an IgG4 immunoglobulin heavy chain constant domain (Cr) of SEQ ID NO: 49, SEQ ID NO:
50, SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q
variant, or any combination thereof that reduce interaction of the modified anti-PD-L1 antibody with the
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FcRn receptor by, e.g., at most 10%, at most 20%, at most 30%, at most 40%, at most 50%, at most 60%,
at most 70%, at most 80%, or at most 90% relative to an anti-PD-L1 antibody not comprising a H312A
variant and a H437Q variant. In still other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein may comprise an IgG4 immunoglobulin heavy chain constant domain (Cx) of SEQ ID NO:
49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A
variant, a H437Q variant, or any combination thereof that reduce interaction of the modified anti-PD-L1
antibody with the FcRn receptor by, e.g., about 10% to about 20%, about 10% to about 30%, about 10% to
about 40%, about 10% to about 50%, about 10% to about 60%, about 10% to about 70%, about 10% to
about 80%, about 10% to about 90%, about 20% to about 30%, about 20% to about 40%, about 20% to
about 50%, about 20% to about 60%, about 20% to about 70%, about 20% to about 80%, about 20% to
about 90%, about 30% to about 40%, about 30% to about 50%, about 30% to about 60%, about 30% to
about 70%, about 30% to about 80%, about 30% to about 90%, about 40% to about 50%, about 40% to
about 60%, about 40% to about 70%, about 40% to about 80%, about 40% to about 90%, about 50% to
about 60%, about 50% to about 70%, about 50% to about 80%, about 50% to about 90%, about 60% to
about 70%, about 60% to about 80%, about 60% to about 90%, about 70% to about 80%, about 70% to
about 90%, or about 80% to about 90%, relative to an anti-PD-L1 antibody not comprising a H312A variant
and a H437Q variant.

[136] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may
comprise an lgG4 immunoglobulin heavy chain constant domain (Cu) of SEQ ID NO: 49, SEQ ID NO: 50,
SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant,
or any combination thereof that reduce interaction of the modified anti-PD-L1 antibody with the FcRn
receptor by, e.g., at least 100%, at least 125%, at least 150%, at least 175%, at least 200%, at least 250%,
at least 300%, at least 350%, at least 400%, at least 450%, at least 500% relative to an anti-PD-L1 antibody
not comprising a H312A variant and a H437Q variant. In yet other aspects of this embodiment, a modified
anti-PD-L1 antibody disclosed herein may comprise an IgG4 immunoglobulin heavy chain constant domain
(CH) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO: 51, SEQ ID NO: 52 or SEQ ID NO: 53 which can
comprise a H312A variant, a H437Q variant, or any combination thereof that reduce interaction of the
modified anti-PD-L1 antibody with the FcRn receptor by, e.g., at most 100%, at most 125%, at most 150%,
at most 175%, at most 200%, at most 250%, at most 300%, at most 350%, at most 400%, at most 450%,
at most 500% relative to an anti-PD-L1 antibody not comprising a H312A variant and a H437Q variant. In
still other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may comprise an
IgG4 immunoglobulin heavy chain constant domain (Cwx) of SEQ ID NO: 49, SEQ ID NO: 50, SEQ ID NO:
51, SEQ ID NO: 52 or SEQ ID NO: 53 which can comprise a H312A variant, a H437Q variant, or any
combination thereof that reduce interaction of the modified anti-PD-L1 antibody with the FcRn receptor by,
e.g., about 100% to about 150%, about 100% to about 200%, about 100% to about 250%, about 100% to
about 300%, about 100% to about 350%, about 100% to about 400%, about 100% to about 450%, about
100% to about 500%, about 150% to about 200%, about 150% to about 250%, about 150% to about 300%,
about 150% to about 350%, about 150% to about 400%, about 150% to about 450%, about 150% to about
500%, about 200% to about 250%, about 200% to about 300%, about 200% to about 350%, about 200%
to about 400%, about 200% to about 450%, about 200% to about 500%, about 250% to about 300%, about
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250% to about 350%, about 250% to about 400%, about 250% to about 450%, or about 250% to about
500%, relative to an anti-PD-L1 antibody not comprising a H312A variant and a H437Q variant.

[137] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein has a half-life of,
e.g., about 1 day, about 2 days, about 3 days, about 4 days, about 5 days, about 6 days, or about 7 days.
In other aspects of this embodiment, an anti-PD-L1 antibody disclosed herein has a half-life of, e.g., at least
1 day, at least 2 days, at least 3 days, at least 4 days, at least 5 days, at least 6 days, or at least 7 days.
In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein has a half-life of,
e.g., at most 1 day, at most 2 days, at most 3 days, at most 4 days, at most 5 days, at most 6 days, or at
most 7 days. In still other aspects of this embodiment, an anti-PD-L1 antibody disclosed herein has a half-
life of, e.g., about 1 day to about 2 days, about 1 day to about 3 days, about 1 day to about 4 days, about
1 day to about 5 days, about 1 day to about 6 days, about 1 day to about 7 days, about 2 days to about 3
days, about 2 days to about 4 days, about 2 days to about 5 days, about 2 days to about 6 days, about 2
days to about 7 days, about 3 days to about 4 days, about 3 days to about 5 days, about 3 days to about 6
days, about 3 days to about 7 days, about 4 days to about 5 days, about 4 days to about 6 days, about 4
days to about 7 days, about 5 days to about 6 days, about 5 days to about 7 days, or about 6 days to about
7 days.

[138] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain of SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44 and a
light chain of SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID
NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, or SEQ ID NO: 37. In aspects
of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin
heavy chain of SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44 and a kappa light chain
of SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, or SEQ ID NO: 25. In an aspect of
this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin
heavy chain of SEQ ID NO: 44 and a kappa light chain of SEQ ID NO: 21. In other aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy
chain of SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44 and a lambda light chain of
SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, or SEQ ID NO: 37.

[139] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain of SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44 and a
light chain comprising a light chain variable region of SEQ ID NO: 9. In aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain of SEQ ID
NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44 and a light chain comprising a light chain
variable region of SEQ ID NO: 9 and a light chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ
ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO:
29, SEQ ID NO: 30, or SEQ ID NO: 31. In other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein comprises an IgG1 immunoglobulin heavy chain of SEQ ID NO: 41, SEQ ID NO: 42, SEQ
ID NO: 43, or SEQ ID NO: 44 and a light chain comprising a light chain variable region of SEQ ID NO: 9
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and a kappa light chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO:
19, or SEQ ID NO: 20. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed
herein comprises an IgG1 immunoglobulin heavy chain of SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO:
43, or SEQ ID NO: 44 and a light chain comprising a light chain variable region of SEQ ID NO: 9 and a
lambda light chain constant region of SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29,
SEQ ID NO: 30, or SEQ ID NO: 31.

[140] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain of SEQ ID NO: 44 and a light chain comprising a light chain variable region of
SEQ ID NO: 9. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises
an IgG1 immunoglobulin heavy chain of SEQ ID NO: 44 and a light chain comprising a light chain variable
region of SEQ ID NO: 9 and a light chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO:
18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29,
SEQ ID NO: 30, or SEQ ID NO: 31. In other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein comprises an IgG1 immunoglobulin heavy chain of SEQ ID NO: 44 and a light chain
comprising a light chain variable region of SEQ ID NO: 9 and a kappa light chain constant region of SEQ
ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, or SEQ ID NO: 20. In yet other aspects of
this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin
heavy chain of SEQ ID NO: 44 and a light chain comprising a light chain variable region of SEQ ID NO: 9
and a kappa light chain constant region of SEQ ID NO: 16. In still other aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain of SEQ ID
NO: 44 and a light chain comprising a light chain variable region of SEQ ID NO: 9 and a lambda light chain
constant region of SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or
SEQ ID NO: 31.

[141] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain of SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44 and a
light chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a
CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15. In aspects
of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin
heavy chain of SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44 and a light chain
comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of
SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a light chain
constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ
ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31. In aspects
of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin
heavy chain of SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44 and a light chain
comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of
SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a kappa light
chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, or SEQ ID NO:
20. In an aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
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immunoglobulin heavy chain of SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44 and a
light chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a
CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 or a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a kappa
light chain constant region of SEQ ID NO: 16. In aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain of SEQ ID NO: 41, SEQ ID NO:
42, SEQ ID NO: 43, or SEQ ID NO: 44 and a light chain comprising a light chain variable region including
CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDRS3 of
SEQ ID NO: 14 or SEQ ID NO 15 and a lambda light chain constant region of SEQ ID NO: 26, SEQ ID NO:
27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31.

[142] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain of SEQ ID NO: 44 and a light chain comprising a light chain variable region
including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a
CDR3 of SEQ ID NO: 14 or SEQ ID NO 15. In aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein comprises an IgG1 immunoglobulin heavy chain of SEQ ID NO: 44 and a light chain
comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of
SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a light chain
constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ
ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31. In aspects
of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin
heavy chain of SEQ ID NO: 44 and a light chain comprising a light chain variable region including CDR1 of
SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID
NO: 14 or SEQ ID NO 15 and a kappa light chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ
ID NO: 18, SEQ ID NO: 19, or SEQ ID NO: 20. In an aspect of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain of SEQ ID NO: 44 and a light
chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2
of SEQ ID NO: 12 or SEQ ID NO: 13 or a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a kappa light
chain constant region of SEQ ID NO: 16. In aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein comprises an IgG1 immunoglobulin heavy chain of SEQ ID NO: 44 and a light chain
comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of
SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a lambda light
chain constant region of SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO:
30, or SEQ ID NO: 31.

[143] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region of SEQ ID NO: 2, a heavy chain
constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57 and a light chain of
SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID NO: 32, SEQ
ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, or SEQ ID NO: 37. In aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy
chain comprising a heavy chain variable region of SEQ ID NO: 2, a heavy chain constant region of SEQ ID
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NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57 and a kappa light chain of SEQ ID NO: 21,
SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, or SEQ ID NO: 25. In an aspect of this embodiment, a
modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain comprising
a heavy chain variable region of SEQ ID NO: 2, a heavy chain constant region of SEQ ID NO: 57 and a
kappa light chain of SEQ ID NO: 21. In other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein comprises an IgG1 immunoglobulin heavy chain comprising a heavy chain variable region
of SEQ ID NO: 2, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or
SEQ ID NO: 57 and a lambda light chain of SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO:
35, SEQ ID NO: 36, or SEQ ID NO: 37.

[144] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region of SEQ ID NO: 2, a heavy chain
constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57 and a light chain
comprising a light chain variable region of SEQ ID NO: 9. In aspects of this embodiment, a modified anti-
PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain comprising a heavy chain
variable region of SEQ ID NO: 2, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ
ID NO: 56, or SEQ ID NO: 57, a light chain comprising a light chain variable region of SEQ ID NO: 9 and a
light chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID
NO: 20, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO:
31. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an
IgG1 immunoglobulin heavy chain comprising a heavy chain variable region of SEQ ID NO: 2, a heavy
chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57, a light chain
comprising a light chain variable region of SEQ ID NO: 9 and a kappa light chain constant region of SEQ
ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, or SEQ ID NO: 20. In yet other aspects of
this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin
heavy chain comprising a heavy chain variable region of SEQ ID NO: 2, a heavy chain constant region of
SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57, a light chain comprising a light chain
variable region of SEQ ID NO: 9 and a lambda light chain constant region of SEQ ID NO: 26, SEQ ID NO:
27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31.

[145] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region of SEQ ID NO: 2, a heavy chain
constant region of SEQ ID NO: 57, and a light chain comprising a light chain variable region of SEQ ID NO:
9. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region of SEQ ID NO: 2, a heavy chain
constant region of SEQ ID NO: 57, a light chain comprising a light chain variable region of SEQ ID NO: 9
and a light chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ
ID NO: 20, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID
NO: 31. In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises
an IlgG1 immunoglobulin heavy chain comprising a heavy chain variable region of SEQ ID NO: 2, a heavy
chain constant region of SEQ ID NO: 57, a light chain comprising a light chain variable region of SEQ ID
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NO: 9 and a kappa light chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ
ID NO: 19, or SEQ ID NO: 20. In yet other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein comprises an IgG1 immunoglobulin heavy chain comprising a heavy chain variable region
of SEQ ID NO: 2, a heavy chain constant region of SEQ ID NO: 57, a light chain comprising a light chain
variable region of SEQ ID NO: 9 and a lambda light chain constant region of SEQ ID NO: 26, SEQ ID NO:
27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31.

[146] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region of SEQ ID NO: 2, a heavy chain
constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57, and a light chain
comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of
SEQ ID NO: 12 or SEQ ID NO: 13 and a CDRS3 of SEQ ID NO: 14 or SEQ ID NO 15. In aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy
chain comprising a heavy chain variable region of SEQ ID NO: 2, a heavy chain constant region of SEQ ID
NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57, a light chain comprising a light chain variable
region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13
and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a light chain constant region of SEQ ID NO: 16, SEQ
ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO:
28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31. In aspects of this embodiment, a modified anti-
PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain comprising a heavy chain
variable region of SEQ ID NO: 2, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ
ID NO: 56, or SEQ ID NO: 57, a light chain comprising a light chain variable region including CDR1 of SEQ
ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO:
14 or SEQ ID NO 15 and a kappa light chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID
NO: 18, SEQ ID NO: 19, or SEQ ID NO: 20. In an aspect of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain comprising a heavy chain
variable region of SEQ ID NO: 2, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ
ID NO: 56, or SEQ ID NO: 57, a light chain comprising a light chain variable region including CDR1 of SEQ
ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 or a CDR3 of SEQ ID NO: 14
or SEQ ID NO 15 and a kappa light chain constant region of SEQ ID NO: 16. In aspects of this embodiment,
a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain
comprising a heavy chain variable region of SEQ ID NO: 2, a heavy chain constant region of SEQ ID NO:
54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57, a light chain comprising a light chain variable
region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13
and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a lambda light chain constant region of SEQ ID NO:
26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31.

[147] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region of SEQ ID NO: 2, a heavy chain
constant region of SEQ ID NO: 57, and a light chain comprising a light chain variable region including CDR1
of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ
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ID NO: 14 or SEQ ID NO 15. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed
herein comprises an IgG1 immunoglobulin heavy chain comprising a heavy chain variable region of SEQ
ID NO: 2, a heavy chain constant region of SEQ ID NO: 57, a light chain comprising a light chain variable
region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13
and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a light chain constant region of SEQ ID NO: 16, SEQ
ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO:
28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31. In aspects of this embodiment, a modified anti-
PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain comprising a heavy chain
variable region of SEQ ID NO: 2, a heavy chain constant region of SEQ ID NO: 57, a light chain comprising
a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO:
12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a kappa light chain constant
region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, or SEQ ID NO: 20. In an
aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region of SEQ ID NO: 2, a heavy chain
constant region of SEQ ID NO: 57, a light chain comprising a light chain variable region including CDR1 of
SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 or a CDR3 of SEQ ID
NO: 14 or SEQ ID NO 15 and a kappa light chain constant region of SEQ ID NO: 16. In aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy
chain comprising a heavy chain variable region of SEQ ID NO: 2, a heavy chain constant region of SEQ ID
NO: 57, a light chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID
NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15
and a lambda light chain constant region of SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO:
29, SEQ ID NO: 30, or SEQ ID NO: 31.

[148] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO:
57 and a light chain of SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25,
SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, or SEQ ID NO: 37. In
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO:
57 and a kappa light chain of SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, or SEQ ID
NO: 25. In an aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an
IgG1 immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID
NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ
ID NO: 8, a heavy chain constant region of SEQ ID NO: 57 and a kappa light chain of SEQ ID NO: 21. In
other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an I1gG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
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or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO:
57 and a lambda light chain of SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID
NO: 36, or SEQ ID NO: 37.

[149] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO:
57 and a light chain comprising a light chain variable region of SEQ ID NO: 9. In aspects of this
embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy
chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a
CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8, a heavy chain
constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57, a light chain
comprising a light chain variable region of SEQ ID NO: 9 and a light chain constant region of SEQ ID NO:
16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 26, SEQ ID NO: 27,
SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31. In other aspects of this embodiment,
a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain
comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of
SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8, a heavy chain constant
region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57, a light chain comprising a
light chain variable region of SEQ ID NO: 9 and a kappa light chain constant region of SEQ ID NO: 16, SEQ
ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, or SEQ ID NO: 20. In yet other aspects of this embodiment,
a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain
comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of
SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8, a heavy chain constant
region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57, a light chain comprising a
light chain variable region of SEQ ID NO: 9 and a lambda light chain constant region of SEQ ID NO: 26,
SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31.

[150] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 57, and a light chain comprising a light chain variable
region of SEQ ID NO: 9. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
comprises an IgG1 immunoglobulin heavy chain comprising a heavy chain variable region including a
CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ
ID NO: 7 or SEQ ID NO: 8, a heavy chain constant region of SEQ ID NO: 57, a light chain comprising a
light chain variable region of SEQ ID NO: 9 and a light chain constant region of SEQ ID NO: 16, SEQ ID
NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO:
28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31. In other aspects of this embodiment, a modified
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anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain comprising a heavy
chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or
SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8, a heavy chain constant region of SEQ ID
NO: 57, a light chain comprising a light chain variable region of SEQ ID NO: 9 and a kappa light chain
constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, or SEQ ID NO: 20.
In yet other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an
IgG1 immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID
NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ
ID NO: 8, a heavy chain constant region of SEQ ID NO: 57, a light chain comprising a light chain variable
region of SEQ ID NO: 9 and a lambda light chain constant region of SEQ ID NO: 26, SEQ ID NO: 27, SEQ
ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31.

[151] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO:
57, and a light chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID
NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 or a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15. In
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO:
57, a light chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO:
11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 or a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a
light chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID
NO: 20, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO:
31. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO:
57, a light chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO:
11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 or a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a
kappa light chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, or
SEQ ID NO: 20. In an aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein
comprises an IgG1 immunoglobulin heavy chain comprising a heavy chain variable region including a
CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ
ID NO: 7 or SEQ ID NO: 8, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO:
56, or SEQ ID NO: 57, a light chain comprising a light chain variable region including CDR1 of SEQ ID NO:
10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 or a CDRS3 of SEQ ID NO: 14 or SEQ
ID NO 15 and a kappa light chain constant region of SEQ ID NO: 16. In aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain comprising
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a heavy chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID
NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8, a heavy chain constant region of
SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57, a light chain comprising a light chain
variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ
ID NO: 13 or a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a lambda light chain constant region of SEQ
ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31.

[152] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 57, and a light chain comprising a light chain variable
region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13
or a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15. In aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain comprising a heavy chain
variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID
NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8, a heavy chain constant region of SEQ ID NO: 57,
a light chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11,
a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 or a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a light
chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO:
20, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31.
In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 57, a light chain comprising a light chain variable
region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13
or a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a kappa light chain constant region of SEQ ID NO: 16,
SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, or SEQ ID NO: 20. In an aspect of this embodiment, a
modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain comprising
a heavy chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID
NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8, a heavy chain constant region of
SEQ ID NO: 57, a light chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or
SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 or a CDR3 of SEQ ID NO: 14 or SEQ ID NO
15 and a kappa light chain constant region of SEQ ID NO: 16. In aspects of this embodiment, a modified
anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain comprising a heavy
chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or
SEQ ID NO: 6, and a CDRS3 of SEQ ID NO: 7 or SEQ ID NO: 8, a heavy chain constant region of SEQ ID
NO: 57, a light chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID
NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 or a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and
a lambda light chain constant region of SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29,
SEQ ID NO: 30, or SEQ ID NO: 31.
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[153] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO:
57, and a light chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID
NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15.
In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO:
57, a light chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO:
11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a
light chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID
NO: 20, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO:
31. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO:
57, a light chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO:
11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDRS3 of SEQ ID NO: 14 or SEQ ID NO 15 and a
kappa light chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, or
SEQ ID NO: 20. In an aspect of this embodiment, a modified anti-PD-L1 antibody disclosed herein
comprises an IgG1 immunoglobulin heavy chain comprising a heavy chain variable region including a
CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ
ID NO: 7 or SEQ ID NO: 8, a heavy chain constant region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO:
56, or SEQ ID NO: 57, a light chain comprising a light chain variable region including CDR1 of SEQ ID NO:
10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 or a CDR3 of SEQ ID NO: 14 or SEQ
ID NO 15 and a kappa light chain constant region of SEQ ID NO: 16. In aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain comprising
a heavy chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID
NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8, a heavy chain constant region of
SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57, a light chain comprising a light chain
variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ
ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a lambda light chain constant region of
SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31.

[154] In an embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an IgG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 57, and a light chain comprising a light chain variable
region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13
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and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15. In aspects of this embodiment, a modified anti-PD-L1
antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain comprising a heavy chain
variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID
NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8, a heavy chain constant region of SEQ ID NO: 57,
a light chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11,
a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15 and a light
chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO:
20, SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31.
In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein comprises an 1gG1
immunoglobulin heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3
or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID
NO: 8, a heavy chain constant region of SEQ ID NO: 57, a light chain comprising a light chain variable
region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13
and a CDRS3 of SEQ ID NO: 14 or SEQ ID NO 15 and a kappa light chain constant region of SEQ ID NO:
16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, or SEQ ID NO: 20. In an aspect of this embodiment,
a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain
comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of
SEQ ID NO: 5 or SEQ ID NO: 6, and a CDRS3 of SEQ ID NO: 7 or SEQ ID NO: 8, a heavy chain constant
region of SEQ ID NO: 57, a light chain comprising a light chain variable region including CDR1 of SEQ ID
NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 or a CDR3 of SEQ ID NO: 14 or
SEQ ID NO 15 and a kappa light chain constant region of SEQ ID NO: 16. In aspects of this embodiment,
a modified anti-PD-L1 antibody disclosed herein comprises an IgG1 immunoglobulin heavy chain
comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of
SEQ ID NO: 5 or SEQ ID NO: 6, and a CDRS3 of SEQ ID NO: 7 or SEQ ID NO: 8, a heavy chain constant
region of SEQ ID NO: 57, a light chain comprising a light chain variable region including CDR1 of SEQ ID
NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14
or SEQ ID NO 15 and a lambda light chain constant region of SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID
NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, or SEQ ID NO: 31.

[155] Whether two sequences have high sequence identity (or homology) is routinely calculated using a
percentage similarity or identity, terms that are well known in the art. Sequences for a PD-L1 antigen may
be compared to SEQ ID NO: 1. Sequences for an anti-PD-L1 antibody may be compared to SEQ ID NOs:
2-15. The term "percent (%) amino acid sequence identity" with respect to any of SEQ ID NOs: 1-15 is
defined as the percentage of amino acid residues in a candidate sequence that are identical with the amino
acid residues in any of SEQ ID NOS: 1-15 amino acid sequence, after aligning the sequences and
introducing gaps, if necessary, to achieve the maximum percent sequence identity, and not considering
any conservative substitutions as part of the sequence identity. Any of a variety of sequence alignment
methods can be used to determine percent identity, including, without limitation, global methods, local
methods and hybrid methods, such as, e.g., segment approach methods. Protocols to determine percent
identity are routine procedures within the scope of one skilled in the art and from the teaching herein.
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[156] Global methods align sequences from the beginning to the end of the molecule and determine the
best alignment by adding up scores of individual residue pairs and by imposing gap penalties. Non-limiting
methods include, e.g., CLUSTAL W, see, e.g., Julie D. Thompson et al., CLUSTAL W: Improving the
Sensitivity of Progressive Multiple Sequence Alignment Through Sequence Weighting, Position-Specific
Gap Penalties and Weight Matrix Choice, 22(22) Nucleic Acids Research 4673-4680 (1994); and iterative
refinement, see, e.g., Osamu Gotoh, Significant Improvement in Accuracy of Multiple Protein Sequence
Alignments by lterative Refinement as Assessed by Reference to Structural Alignments, 264(4) J. Mol. Biol.
823-838 (1996).

[157] Local methods align sequences by identifying one or more conserved motifs shared by all of the
input sequences. Non-limiting methods include, e.g., Match-box, see, e.g., Eric Depiereux and Ernest
Feytmans, Match-Box: A Fundamentally New Algorithm for the Simultaneous Alignment of Several Protein
Sequences, 8(5) CABIOS 501-509 (1992); Gibbs sampling, see, e.g., C. E. Lawrence et al., Detecting
Subtle Sequence Signals: A Gibbs Sampling Strategy for Multiple Alignment, 262(5131) Science 208-214
(1993); Align-M, see, e.g., Ivo Van Walle et al., Align-M — A New Algorithm for Multiple Alignment of Highly
Divergent Sequences, 20(9) Bioinformatics,:1428-1435 (2004).

[158] Hybrid methods combine functional aspects of both global and local alignment methods. Non-
limiting methods include, e.g., segment-to-segment comparison, see, e.g., Burkhard Morgenstern et al.,
Multiple DNA and Protein Sequence Alignment Based On Segment-To-Segment Comparison, 93(22) Proc.
Natl. Acad. Sci. U.S.A. 12098-12103 (1996); T-Coffee, see, e.g., Cédric Notredame et al., T-Coffee: A
Novel Algorithm for Multiple Sequence Alignment, 302(1) J. Mol. Biol. 205-217 (2000); MUSCLE, see, e.g.,
Robert C. Edgar, MUSCLE: Multiple Sequence Alignment With High Score Accuracy and High Throughput,
32(5) Nucleic Acids Res. 1792-1797 (2004); and DIALIGN-T, see, e.g., Amarendran R Subramanian et al.,
DIALIGN-T: An Improved Algorithm for Segment-Based Multiple Sequence Alignment, 6(1) BMC
Bioinformatics 66 (2005).

[159] The present specification describes various polypeptide variants where one amino acid is
substituted for another, such as, e.g., a PD-L1 antigen, a heavy chain variable domain (V), a light chain
variable domain (VL), and a CDR 1, CDR2, and CDR3 regions. A substitution can be assessed by a variety
of factors, such as, e.g., the physic properties of the amino acid being substituted (Table 1) or how the
original amino acid would tolerate a substitution (Table 2). The selections of which amino acid can be
substituted for another amino acid in a polypeptide are known to a person of ordinary skill in the art.

Table 1. Amino Acid Properties

Property Amino Acids
Aliphatic G ALLMP,V
Aromatic F,H,W,Y
C-beta branched LV, T
Hydrophobic C,F,LLMVW
Small polar D,N,P
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Small non-polar ACG,S T

Large polar E,H,K,Q, R W, Y

Large non-polar F,LL,M,V

Charged D,E,H,K,R

Uncharged C,S, T

Negative D, E

Positive H, K, R

Acidic D, E

Basic K, R

Amide N, Q

Table 2. Amino Acid Substitutions

Amino Acid |Favored Substitution |Neutral Substitutions Disfavored substitution

A G, ST CELKMLPQR,V D,F,H,N,Y,W

C F,S,Y,W AH LM LT,V D,E,G,K,N,P,Q,R

D E,N G HKPQRST A C, L,

E D, K, Q AJH,N,P,R, S, T C,F,G,I,L,M, V,W, Y

F M, L, W, Y C LV AD,E,G,H,K,N,P,Q,R,S, T
G A'S D,K,N,P,Q,R C,E,F,H,LL,MT,V,W, Y
H N,Y C,D,E,K,Q,R,S, T,W AFGILLMP,V

I V,L,M ACTFY D,E,G,H,K,N,P,Q,R, S, W
K Q,E,R A D,G H MN,P,S T C,F,LLV,W, Y

L F, LM,V A C,W, Y D,E,G,H,K,N,P,Q,R,S, T
M F,LLV ACCR QKT WY D,E,G,H,N,P, S

N D,H, S E,G K QR,T ACF LM P, V,W, Y

P — A,D,E,G,K,Q,R,S, T C,F,H,I,L, M,N,V, W, Y

Q E, K, R A,D,G,H,M,N,P, S, T C,F,LL,V,W, Y

R K, Q AD,E,G,H,M,N,P, S, T C,F,LL,V,W, Y

S ANT C,D,E,G,H,K,P,Q,R T F,ILL,M, V,W, Y

T 3 QS D,E,H, ILK,M,N, P, Q, F.GLWY

\Y LL,M ACFTY D,E,G,H,K,N,P,Q,R, S, W
W F Y H, L M ¢ \(/3 D,E,G LK,N,P,QR,S,
Y F,H, W CLLMV A, D,E,G,K,N,P,QR,S, T
Matthew J. Betts and Robert, B. Russell, Amino Acid Properties and Consequences of Substitutions, pp.
289-316, In Bioinformatics for Geneticists, (eds Michael R. Barnes, lan C. Gray, Wiley, 2003).

[160]

In aspects of this embodiment, a hydrophobic amino acid at one particular position in a modified

anti-PD-L1 antibody disclosed herein can be substituted with another hydrophobic amino acid. Examples

of hydrophobic amino acids include, e.g., C, F, I, L, M, V and W. In another aspect of this embodiment, an

aliphatic amino acid at one particular position in a modified anti-PD-L1 antibody disclosed herein can be

substituted with another aliphatic amino acid. Examples of aliphatic amino acids include, e.g., A, |, L, P,

and V. In yet another aspect of this embodiment, an aromatic amino acid at one particular position in a
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modified anti-PD-L1 antibody disclosed herein can be substituted with another aromatic amino acid.
Examples of aromatic amino acids include, e.g., F, H, W and Y. In still another aspect of this embodiment,
a stacking amino acid at one particular position in a modified anti-PD-L1 antibody disclosed herein can be
substituted with another stacking amino acid. Examples of stacking amino acids include, e.g., F, H, W and
Y. In a further aspect of this embodiment, a polar amino acid at one particular position in a modified anti-
PD-L1 antibody disclosed herein can be substituted with another polar amino acid. Examples of polar
amino acids include, e.g., D, E, K, N, Q, and R. In a further aspect of this embodiment, a less polar or
indifferent amino acid at one particular position in a modified anti-PD-L1 antibody disclosed herein can be
substituted with another less polar or indifferent amino acid. Examples of less polar or indifferent amino
acids include, e.g., A, H, G, P, S, T, and Y. In a yet further aspect of this embodiment, a positive charged
amino acid at one particular position in a modified anti-PD-L1 antibody disclosed herein can be substituted
with another positive charged amino acid. Examples of positive charged amino acids include, e.g., K, R,
and H. In a still further aspect of this embodiment, a negative charged amino acid at one particular position
in a modified anti-PD-L1 antibody disclosed herein can be substituted with another negative charged amino
acid. Examples of negative charged amino acids include, e.g., D and E. In another aspect of this
embodiment, a small amino acid at one particular position in a modified anti-PD-L1 antibody disclosed
herein can be substituted with another small amino acid. Examples of small amino acids include, e.g., A,
D, G, N, P, S, and T. In yet another aspect of this embodiment, a C-beta branching amino acid at one
particular position in a modified anti-PD-L1 antibody disclosed herein can be substituted with another C-
beta branching amino acid. Examples of C-beta branching amino acids include, e.g., I, T and V.

[161] In an embodiment, a modified anti-PD-L1 antibody disclosed herein specifically binds an epitope
disclosed herein. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
specifically binds an epitope present in the PD-L1 of SEQ ID NO: 1. In aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein specifically binds an epitope having an amino acid identity
of, e.g., at least about 70%, at least about 75%, at least about 80%, at least about 85%, at least about 86%,
at least about 87%, at least about 88%, at least about 89%, at least about 90%, at least about 91%, at least
about 92%, at least about 93%, at least about 94%, at least about 95%, at least about 96%, at least about
97%, at least about 98%, or at least about 99%, relative to the PD-L1 of SEQ ID NO: 1. In other aspects
of this embodiment, a modified anti-PD-L1 antibody disclosed herein specifically binds an epitope having
an amino acid identity in the range of, e.g., about 75% to about 100%, about 80% to about 100%, about
85% to about 100%, about 90% to about 100%, about 95% to about 100%, about 75% to about 99%, about
80% to about 99%, about 85% to about 99%, about 90% to about 99%, about 95% to about 99%, about
75% to about 97%, about 80% to about 97%, about 85% to about 97%, about 90% to about 97%, about
95% to about 97%, or about 97% to about 99%, relative to the PD-L1 of SEQ ID NO: 1. In yet other aspects
of this embodiment, a modified anti-PD-L1 antibody disclosed herein specifically binds an epitope having,
e.g., atleast 1, at least 2, at least 3, or at least 4, contiguous and/or non-contiguous amino acid deletions,
additions, and/or substitutions relative to the PD-L1 of SEQ ID NO: 1; or at most 1, at most 2, at most 3, at
most 4, contiguous and/or non-contiguous amino acid deletions, additions, and/or substitutions relative to
the PD-L1 of SEQ ID NO: 1. In still other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein specifically binds an epitope having, e.g., about 1 to about 2, about 1 to about 3, about 1
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to about 4, about 2 to about 3, about 2 to about 4, or about 3 to about 4 contiguous and/or non-contiguous
amino acid deletions, additions, and/or substitutions relative to the PD-L1 of SEQ ID NO: 1.

[162] As used herein, the term “selectively binds” or “selective binding”, when made in reference to an
antibody, refers to the discriminatory binding of the antibody to the indicated target epitope such that the
antibody does not substantially cross react with non-target epitopes. The minimal size of a peptide epitope,
as defined herein, is about five amino acids, and a peptide epitope typically comprises at least 5, at least
6, at least 7, at least 8, at least 9, at least 10, at least 11, at least 12, at least 13, at least 14, at least 15, or
at least 20 amino acids. A peptide epitope may be discontinuous, i.e., it comprises amino acid residues
that are not adjacent in the primary structure of the peptide but are brought together into an epitope by way
of the secondary, tertiary, or quaternary structure of the peptide. Furthermore, it is also noted that an
epitope might comprise a portion of a molecule other than an amino acid sequence, such as, e.g., a
carbohydrate moiety, a lipid moiety like lipoproteins or glycolipids, or a chemically-modified amino acid
moiety like a phosphorylated amino acid.

[163] Inanembodiment, a modified anti-PD-L1 antibody disclosed herein may selectively bind an epitope
present on a PD-L1. In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein
selectively binds an epitope present in the PD-L1 of SEQ ID NO: 1. In aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein selectively binds an epitope having an amino acid identity
of, e.g., at least about 70%, at least about 75%, at least about 80%, at least about 85%, at least about 86%,
at least about 87%, at least about 88%, at least about 89%, at least about 90%, at least about 91%, at least
about 92%, at least about 93%, at least about 94%, at least about 95%, at least about 96%, at least about
97%, at least about 98%, or at least about 99%, relative to the PD-L1 of SEQ ID NO: 1. In other aspects
of this embodiment, a modified anti-PD-L1 antibody disclosed herein selectively binds an epitope having
an amino acid identity in the range of, e.g., about 75% to about 100%, about 80% to about 100%, about
85% to about 100%, about 90% to about 100%, about 95% to about 100%, about 75% to about 99%, about
80% to about 99%, about 85% to about 99%, about 90% to about 99%, about 95% to about 99%, about
75% to about 97%, about 80% to about 97%, about 85% to about 97%, about 90% to about 97%, about
95% to about 97%, or about 97% to about 99%, relative to the PD-L1 of SEQ ID NO: 1. In yet other aspects
of this embodiment, a modified anti-PD-L1 antibody disclosed herein selectively binds an epitope having,
e.g., at least 1, at least 2, at least 3, or at least 4, contiguous and/or non-contiguous amino acid deletions,
additions, and/or substitutions relative to the PD-L1 of SEQ ID NO: 1; or at most 1, at most 2, at most 3, at
most 4, contiguous and/or non-contiguous amino acid deletions, additions, and/or substitutions relative to
the PD-L1 of SEQ ID NO: 1. In still other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein selectively binds an epitope having, e.g., about 1 to about 2, about 1 to about 3, about 1
to about 4, about 2 to about 3, about 2 to about 4, or about 3 to about 4 contiguous and/or non-contiguous
amino acid deletions, additions, and/or substitutions relative to the PD-L1 of SEQ ID NO: 1.

[164] In aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein binds to an epitope
present in PD-L1 comprising, e.g., at least 5, at least 6, at least 7, at least 8, at least 9, at least 10, at least
11, at least 12, at least 13, at least 14, at least 15, or at least 20 amino acids. In other aspects of this
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embodiment, a modified anti-PD-L1 antibody disclosed herein binds to an epitope comprising, e.g., at most
5, at most 6, at most 7, at most 8, at most 9, at most 10, at most 11, at most 12, at most 13, at most 14, at
most 15, or at most 20 amino acids. In other aspects of this embodiment, a modified anti-PD-L1 antibody
disclosed herein binds to an epitope present in PD-L1 comprising, e.g., about 5 to about 7, about 5 to about
8, about 7 to about 9, about 5 to about 10, about 5 to about 12, about 5 to about 15, about 5 to about 18,
about 5 to about 20, about 6 to about 7, about 6 to about 8, about 6 to about 9, about 6 to about 10, about
6 to about 12, about 6 to about 15, about 6 to about 18, about 6 to about 20, about 7 to about 8, about 7 to
about 9, about 7 to about 10, about 7 to about 12, about 7 to about 15, about 7 to about 18, about 7 to
about 20, about 8 to about 9, about 8 to about 10, about 8 to about 12, about 8 to about 15, about 8 to
about 18, about 8 to about 20, about 9 to about 10, about 9 to about 12, about 9 to about 15, about 9 to
about 18, about 9 to about 20, about 10 to about 12, about 10 to about 15, about 10 to about 18, or about
10 to about 20 amino acids.

[165] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein binds to an
epitope comprising, e.g., at least 5, at least 6, at least 7, at least 8, at least 9, at least 10, at least 11, at
least 12, at least 13, at least 14, at least 15, or at least 20 amino acids from the PD-L1 of SEQ ID NO: 1.
In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein binds to an epitope
comprising, e.g., at most 5, at most 6, at most 7, at most 8, at most 9, at most 10, at most 11, at most 12,
at most 13, at most 14, at most 15, or at most 20 amino acids from the PD-L1 of SEQ ID NO: 1. In other
aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein binds to an epitope
comprising, e.g., about 5 to about 7, about 5 to about 8, about 7 to about 9, about 5 to about 10, about 5 to
about 12, about 5 to about 15, about 5 to about 18, about 5 to about 20, about 6 to about 7, about 6 to
about 8, about 6 to about 9, about 6 to about 10, about 6 to about 12, about 6 to about 15, about 6 to about
18, about 6 to about 20, about 7 to about 8, about 7 to about 9, about 7 to about 10, about 7 to about 12,
about 7 to about 15, about 7 to about 18, about 7 to about 20, about 8 to about 9, about 8 to about 10,
about 8 to about 12, about 8 to about 15, about 8 to about 18, about 8 to about 20, about 9 to about 10,
about 9 to about 12, about 9 to about 15, about 9 to about 18, about 9 to about 20, about 10 to about 12,
about 10 to about 15, about 10 to about 18, or about 10 to about 20 amino acids from the PD-L1 of SEQ
ID NO: 1.

[166] Selective binding includes binding properties such as, e.g., binding affinity, binding specificity, and
binding avidity. Binding affinity refers to the length of time the antibody resides at its epitope binding site,
and can be viewed as the strength with which an antibody binds its epitope. Binding affinity can be
described an antibody’s equilibrium dissociation constant (KD), which is defined as the ratio Kd/Ka at
equilibrium. Where Ka is the antibody’s association rate constant and kd is the antibody’s dissociation rate
constant. Binding affinity is determined by both the association and the dissociation and alone neither high
association or low dissociation can ensure high affinity. The association rate constant (Ka), or on-rate
constant (Kon), measures the number of binding events per unit time, or the propensity of the antibody and
the antigen to associate reversibly into its antibody-antigen complex. The association rate constant is
expressed in M s', and is symbolized as follows: [Ab] x [Ag] x Kon. The larger the association rate
constant, the more rapidly the antibody binds to its antigen, or the higher the binding affinity between
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antibody and antigen. The dissociation rate constant (Kd), or off-rate constant (Koff), measures the number
of dissociation events per unit time propensity of an antibody-antigen complex to separate (dissociate)
reversibly into its component molecules, namely the antibody and the antigen. The dissociation rate
constant is expressed in s, and is symbolized as follows: [Ab + Ag] x Koff. The smaller the dissociation
rate constant, the more tightly bound the antibody is to its antigen, or the higher the binding affinity between
antibody and antigen. The equilibrium dissociation constant (KD) measures the rate at which new antibody-
antigen complexes formed equals the rate at which antibody-antigen complexes dissociate at equilibrium.
The equilibrium dissociation constant is expressed in M, and is defined as Koff/Kon=[Ab] x [Ag])/[Ab + Ag],
where [Ab] is the molar concentration of the antibody, [Ag] is the molar concentration of the antigen, and
[Ab + Ag] is the of molar concentration of the antibody-antigen complex, where all concentrations are of
such components when the system is at equilibrium. The smaller the equilibrium dissociation constant, the
more tightly bound the antibody is to its antigen, or the higher the binding affinity between antibody and

antigen.

[167] Thus, in an embodiment, the binding affinity of a modified anti-PD-L1 antibody disclosed herein
may have an association rate constant for an epitope present in a PD-L1 of, e.g., less than 1 x 105 M 71,
less than 1 x 108 M" s, less than 1 x 107 M" s*', or less than 1 x 108 M-' s, In another embodiment, the
binding affinity of a modified anti-PD-L1 antibody disclosed herein may have an association rate constant
for an epitope present in a PD-L1 of, e.g., more than 1 x 10> M s*!, more than 1 x 108 M s-!, more than 1
x 107 M 5!, or more than 1 x 108 M s'. In other aspects, the binding affinity of a modified anti-PD-L1
antibody disclosed herein may have an association rate constant for an epitope present in a PD-L1 of
between 1 x 10°M7's'to1 x 108 M's!, 1 x 106 M'sTto1x108M's', 1 x105M's'to1x10” M'sT,
or1x108M7's1to1x 107 M s

[168] In another embodiment, the binding affinity of a modified anti-PD-L1 antibody disclosed herein may
have an association rate constant for an epitope other than an epitope present on a PD-L1 of, e.g., less
than 1 x 10° M- s, less than 1 x 10" M s, less than 1 x 102 M-' s, less than 1 x 103 M-! s, or less than
1 x 10* M s, In another embodiment, the binding affinity of a modified anti-PD-L1 antibody disclosed
herein may have an association rate constant for an epitope other than an epitope present on a PD-L1 of,
e.g., at most 1 x 109 M-" s', at most 1 x 10' M s°', at most 1 x 102 M" s!, at most 1 x 103 M s, or at
most 1 x 104 M- 1.

[169] In another embodiment, the binding affinity of a modified anti-PD-L1 antibody disclosed herein may
have a disassociation rate constant for an epitope present in a PD-L1 of, e.g., less than 1 x 103 s, less
than 1 x 10 s, or less than 1 x 10 s*'. In other aspects of this embodiment, the binding affinity of a
modified anti-PD-L1 antibody disclosed herein may have a disassociation rate constant for an epitope
present in a PD-L1 of, e.g., less than 1.0 x 10 s, less than 2.0 x 104 s, less than 3.0 x 104 s, less than
4.0x 10*s7, less than 5.0 x 10* s, less than 6.0 x 10# s, less than 7.0 x 10* s, less than 8.0 x 10* s
1, or less than 9.0 x 10 s, In another embodiment, the binding affinity of a modified anti-PD-L1 antibody
disclosed herein may have a disassociation rate constant for an epitope present in a PD-L1 of, e.g., more
than 1 x 103 s*', more than 1 x 10 s°', or more than 1 x 10 s'. In other aspects of this embodiment, the
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binding affinity of a modified anti-PD-L1 antibody disclosed herein may have a disassociation rate constant
for an epitope present in a PD-L1 of, e.g., more than 1.0 x 10 s, more than 2.0 x 10 s*!, more than 3.0
x 10 s*, more than 4.0 x 10 s*, more than 5.0 x 10 s!, more than 6.0 x 10 s', more than 7.0 x 10“ s
1, more than 8.0 x 10 s*!, or more than 9.0 x 10 s*'. In other aspects, the binding affinity of a modified
anti-PD-L1 antibody disclosed herein may have a disassociation rate constant for an epitope present in a
PD-L1 of between, e.g., 1 x 108s7to 1 x 105s, 1 x108s'to 1 x 104s",0or 1 x10*s'to 1 x 105 s

[170] In another embodiment, the binding affinity of a modified anti-PD-L1 antibody disclosed herein may
have an equilibrium disassociation constant for an epitope present in a PD-L1 of less than 0.500 nM. In
aspects of this embodiment, the binding affinity of a modified anti-PD-L1 antibody disclosed herein may
have an equilibrium disassociation constant for an epitope present in a PD-L1 of, e.g., less than 0.500 nM,
less than 0.450 nM, less than 0.400 nM, less than 0.350 nM, less than 0.300 nM, less than 0.250 nM, less
than 0.200 nM, less than 0.150 nM, less than 0.100 nM, or less than 0.050 nM. In another embodiment,
the binding affinity of a modified anti-PD-L1 antibody disclosed herein may have an equilibrium
disassociation constant for an epitope present in a PD-L1 of more than 0.500 nM. In aspects of this
embodiment, the binding affinity of a modified anti-PD-L1 antibody disclosed herein may have an
equilibrium disassociation constant for an epitope present in a PD-L1 of, e.g., more than 0.500 nM, more
than 0.450 nM, more than 0.400 nM, more than 0.350 nM, more than 0.300 nM, more than 0.250 nM, more
than 0.200 nM, more than 0.150 nM, more than 0.100 nM, or more than 0.050 nM.

[171] Binding specificity is the ability of an antibody to discriminate between a molecule containing its
epitope and a molecule that does not contain that epitope. One way to measure binding specificity is to
compare the Kon association rate of the antibody for a molecule containing its epitope relative to the Kon
association rate of the antibody for a molecule that does not contain that epitope. For example, comparing
the association rate constant (Ka) of a modified anti-PD-L1 antibody disclosed herein that selectively binds
to an epitope present in a PD-L1 to an epitope not present in a PD-L1. In aspects of this embodiment, a
modified anti-PD-L1 antibody disclosed herein may have an association rate constant (Ka) for an epitope
not present in a PD-L1 of, e.g., less than 1 x 109 M-! -, less than 1 x 10" M-' s, less than 1 x 102 M-" s,
less than 1 x 108 M-! -1, or less than 1 x 10* M-' s”'. In other aspects of this embodiment, a modified anti-
PD-L1 antibody disclosed herein may have an association rate constant (Ka) for an epitope not present in
a PD-L1 of, e.g., at most 1 x 10° M-' s1, at most 1 x 10' M" s, at most 1 x 102 M' s°', at most 1 x 103 M

s, oratmost1x 104 M1 s,

[172] In other aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may have an
association rate constant (Ka) for its epitope relative to an epitope not present in a PD-L1 of, e.g., at least
2-fold more, at least 3-fold more, at least 4-fold more, at least 5-fold more, at least 6-fold more, at least 7-
fold more, at least 8-fold more, or at least 9-fold more. In yet other aspects of this embodiment, a modified
anti-PD-L1 antibody disclosed herein may have an association rate constant (Ka) for its epitope relative to
an epitope not present in a PD-L1 of, e.g., at least 10-fold more, at least 100-fold more, at least 1,000-fold
more or at least 10,000-fold more.
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[173] Inother aspects of this embodiment, a modified anti-PD-L1 antibody disclosed herein may have an
association rate constant (Ka) for its epitope relative to an epitope not present in a PD-L1 of, e.g., at most
1-fold more, at most 2-fold more, at most 3-fold more, at most 4-fold more, at most 5-fold more, at most 6-
fold more, at most 7-fold more, at most 8-fold more, or at most 9-fold more. In yet other aspects of this
embodiment, anti-PD-L1 antibody disclosed herein may have an association rate constant (Ka) for its
epitope relative to an epitope not present in a PD-L1 of, e.g., at most 10-fold more, at most 100-fold more,
at most 1,000-fold more or at most 10,000-fold more.

[174] The binding specificity of a modified anti-PD-L1 antibody disclosed herein may also be
characterized as a ratio that such a modified anti-PD-L1 antibody disclosed herein can discriminate its
epitope relative to an epitope not present in a PD-L1. In aspects of this embodiment, a modified anti-PD-
L1 antibody disclosed herein may have a binding specificity ratio for its epitope relative to an epitope not
present in a PD-L1 of, e.g., at least 2:1, at least 3:1, at least 4:1, at least 5:1, at least 6:1, at least 7:1, at
least 8:1, at least 9:1, at least 10:1, at least 15:1, at least 20:1, at least 25:1, at least 30:1, at least 35:1, or
at least 40:1.

[175] Binding avidity, also known as functional affinity, refers to the sum total of the functional binding
strength between a multivalent antibody and its antigen. Antibody molecules can have more than one
binding site (e.g., 2 for IgG), and many antigens contain more than one antigenic site. While binding avidity
of an antibody depends on the binding affinities of the individual antibody binding sites, binding avidity is
greater than the binding affinity as all the antibody-antigen interactions must be broken simultaneously for
the antibody to dissociate completely. It is envisioned that a modified anti-PD-L1 antibody disclosed herein
may selectively bind to any and all epitopes for that antibody.

[176] Aspects of the present specification disclose, in part, a therapeutic composition. A therapeutic
composition disclosed herein may comprise one or more anti-PD-L1 antibodies disclosed herein and
optionally may further comprise one or more pharmaceutical acceptable carriers. As used herein
"pharmaceutically acceptable" refers to any molecular entity or composition that does not produce an
adverse, allergic or other untoward or unwanted reaction when administered to an individual. As used
herein, the term “therapeutic composition” is synonymous with “pharmaceutically acceptable therapeutic
composition” and refers to a therapeutically effective concentration of an active ingredient, such as, e.g., a
modified anti-PD-L1 antibody disclosed herein. A therapeutic composition comprising a modified anti-PD-
L1 antibody disclosed herein is useful for medical and veterinary applications. A therapeutic composition
may be administered to an individual alone, or in combination with other supplementary active ingredients,
agents, drugs or hormones. The therapeutic compositions may be manufactured using any of a variety of
processes, including, without limitation, conventional mixing, dissolving, granulating, dragee-making,
levigating, emulsifying, encapsulating, entrapping, and lyophilizing. The therapeutic composition can take
any of a variety of forms including, without limitation, a sterile solution, suspension, emulsion, lyophilizate,
tablet, pill, pellet, capsule, powder, syrup, elixir or any other dosage form suitable for administration.
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[177] The amount of a modified anti-PD-L1 antibody disclosed herein included in a therapeutic
composition is an amount sufficient to elicit an appropriate therapeutic response in the individual. Typically,
this amount is also one that does not cause significant adverse side effects. Thus, an amount of a modified
anti-PD-L1 antibody disclosed herein included in a therapeutic composition is an effective and safe amount
of a modified anti-PD-L1 antibody disclosed herein. Such amount will vary depending on which specific
anti-PD-L1 antibody or antibodies are employed. An optimal amount for a particular therapeutic
composition can be ascertained by a person skilled in the art using standard and routine studies
involving observation of antibody titers and other responses in individuals.

[178] A therapeutic composition disclosed herein can optionally include one or more pharmaceutically
acceptable carriers that facilitate processing of an active ingredient into therapeutic compositions. As used
herein, the term “pharmacologically acceptable carriers” is synonymous with “pharmacological carriers” and
means any compound that has substantially no long term or permanent detrimental effect when
administered and encompasses terms such as “pharmacologically acceptable vehicle, stabilizer, diluent,
additive, auxiliary or excipient.” Such a carrier generally is mixed with an active compound, or permitted to
dilute or enclose the active compound and can be a solid, semi-solid, or liquid agent. It is understood that
the active ingredients can be soluble or can be delivered as a suspension in the desired carriers. Any of a
variety of pharmaceutically acceptable carrier can be used including, without limitation, aqueous media
such as, e.g., water, saline, glycine, hyaluronic acid and the like; solid carriers such as, e.g., mannitol,
lactose, starch, magnesium stearate, sodium saccharin, talcum, cellulose, glucose, sucrose, magnesium
carbonate, and the like; solvents; dispersion media; coatings; antibacterial and antifungal agents; isotonic
and absorption delaying agents; or any other inactive ingredient. Selection of a pharmacologically
acceptable carrier can depend on the mode of administration. Except insofar as any pharmacologically
acceptable carrier is incompatible with the active ingredient, its use in pharmaceutically acceptable
compositions is contemplated. Non-limiting examples of specific uses of such pharmaceutical carriers can
be found in PHARMACEUTICAL DOSAGE FORMS AND DRUG DELIVERY SYSTEMS (Howard C. Ansel et al., eds.,
Lippincott Williams & Wilkins Publishers, 7" ed. 1999); REMINGTON: THE SCIENCE AND PRACTICE OF
PHARMACY (Alfonso R. Gennaro ed., Lippincott, Williams & Wilkins, 20t ed. 2000); GOODMAN & GILMAN'S
THE PHARMACOLOGICAL BASIS OF THERAPEUTICS (Joel G. Hardman et al., eds., McGraw-Hill Professional,
10" ed. 2001); and HANDBOOK OF PHARMACEUTICAL EXCIPIENTS (Raymond C. Rowe et al., APhA
Publications, 4t edition 2003). These protocols are routine procedures and any modifications are well
within the scope of one skilled in the art and from the teaching herein.

[179] A therapeutic composition disclosed herein can optionally include, without limitation, other
pharmaceutically acceptable components (or pharmaceutical components), including, without limitation,
buffers, preservatives, tonicity adjusters, salts, antioxidants, osmolality adjusting agents, physiological
substances, pharmacological substances, bulking agents, emulsifying agents, wetting agents, sweetening
or flavoring agents, and the like. Various buffers and means for adjusting pH can be used to prepare a
therapeutic composition disclosed herein, provided that the resulting preparation is pharmaceutically
acceptable. Such buffers include, without limitation, acetate buffers, citrate buffers, phosphate buffers,
neutral buffered saline, phosphate buffered saline and borate buffers. It is understood that acids or bases
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can be used to adjust the pH of a composition as needed. Pharmaceutically acceptable antioxidants
include, without limitation, sodium metabisulfite, sodium thiosulfate, acetylcysteine, butylated
hydroxyanisole and butylated hydroxytoluene.  Useful preservatives include, without limitation,
benzalkonium chloride, chlorobutanol, thimerosal, phenylmercuric acetate, phenylmercuric nitrate, a
stabilized oxy chloro composition and chelants, such as, e.g., DTPA or DTPA-bisamide, calcium DTPA,
and CaNaDTPA-bisamide. Tonicity adjustors useful in a pharmaceutical composition include, without
limitation, salts such as, e.g., sodium chloride, potassium chloride, mannitol or glycerin and other
pharmaceutically acceptable tonicity adjustor. An active ingredient, such as, e.g., a modified anti-PD-L1
antibody disclosed herein, may be provided as a salt and can be formed with many acids, including but not
limited to, hydrochloric, sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be more soluble in
aqueous or other protonic solvents than are the corresponding free base forms. It is understood that these
and other substances known in the art of pharmacology can be included in a therapeutic composition.

[180] Aspects of the present specification disclose, in part, a pharmaceutical kit. A kit disclosed herein
can comprise one or more containers including a modified anti-PD-L1 antibody or a therapeutic composition
disclosed herein. A kit disclosed herein can further include a label or instructions providing useful
information including, without limitation, details on a modified anti-PD-L1 antibody or a therapeutic
composition disclosed herein, a description on how to prepare and use a modified anti-PD-L1 antibody or
a therapeutic composition disclosed herein to treat and/or prevent a neurodegenerative disease disclosed
herein, a description on how to detect a blood serum level of a modified anti-PD-L1 antibody disclosed
herein in an individual after administration of a modified anti-PD-L1 antibody or a therapeutic composition
disclosed herein, and/or a marketing authorization number ( e.g. an FDA or EMA authorization number). A
kit disclosed herein can further include a delivery system useful for administering a modified anti-PD-L1
antibody or a therapeutic composition disclosed herein, such as, e.g., an injection device. A kit disclosed
herein can further include one or more containers including another pharmaceutical composition used as
an adjunct therapy with a modified anti-PD-L1 antibody or a therapeutic composition disclosed herein. The
contents of the kit can be enclosed in an outer casing. The outer casing can be a box, a sealed bag, a foil
pouch, etc. In certain embodiments, the contents of a kit disclosed herein are enclosed in a box.

[181] Aspects of the present specification discloses, in part, a method of treating a neurodegenerative
disease. In another aspect, the present specification discloses, in part, a method for reducing AB-plaque
burden in an individual diagnosed with Alzheimer's disease. In another aspect, the present specification
discloses, in part, a method for reducing hippocampal gliosis in a patient diagnosed with Alzheimer's
disease.

[182] Such methods include therapeutic (following disease onset) and prophylactic (prior to disease
onset or pathology). For example, therapeutic and prophylactic methods of treating an individual for a
neurodegenerative disease include treatment of an individual having or at risk of having a
neurodegenerative disease or pathology, treating an individual with a neurodegenerative disease, and
methods of protecting an individual from a neurodegenerative disease, to decrease or reduce the probability
of a neurodegenerative disease in an individual, to decrease or reduce susceptibility of an individual to a
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neurodegenerative disease, or to inhibit or prevent a neurodegenerative disease in an individual. Such
methods include administering an immunogenic composition disclosed herein to therapeutically or
prophylactically treat an individual having or at risk of having a neurodegenerative disease or pathology.
Accordingly, methods can treat the neurodegenerative disease or pathology, or provide the individual with
protection from a neurodegenerative disease (e.g., prophylactic protection).

[183] In one embodiment, a method of treating a neurodegenerative disease comprises administering to
an individual in need thereof a modified anti-PD-L1 antibody disclosed herein or therapeutic composition
disclosed herein in an amount sufficient to reduce one or more physiological conditions or symptom
associated with a neurodegenerative disease or pathology, thereby treating the neurodegenerative
disease. In aspects of this embodiment, a therapeutic composition comprises one or more anti-PD-L1
antibodies disclosed herein.

[184] In one embodiment, a modified anti-PD-L1 antibody disclosed herein or therapeutic composition
disclosed herein is used to treat a neurodegenerative disease. Use of a modified anti-PD-L1 antibody
disclosed herein or therapeutic composition disclosed herein treats a neurodegenerative disease by
reducing one or more physiological conditions or symptom associated with a neurodegenerative or
pathology. In aspects of this embodiment, administration of an anti-PD-L1 or therapeutic composition
disclosed herein is in an amount sufficient to reduce one or more physiological conditions or symptom
associated with a neurodegenerative or pathology, thereby treating the neurodegenerative disease.

[185] A neurodegenerative disease refers to any condition, disease or disorder where a pathophysiology
effect is due to the progressive loss of structure or function of neurons, including death of neurons. A
neurodegenerative disease includes, without limitation, aged-related dementia, Alzheimer’s disease,
amyotrophic lateral sclerosis, dementia, Parkinson’s disease, Huntington’s disease, primary progressive
multiple sclerosis; secondary progressive multiple sclerosis, corticobasal degeneration, Rett syndrome, a
tauopathy, a retinal degeneration disorder; anterior ischemic optic neuropathy; glaucoma; uveitis;
depression; trauma-associated stress or post-traumatic stress disorder, frontotemporal dementia, Lewy
body dementias, mild cognitive impairments, posterior cortical atrophy, primary progressive aphasia,

progressive supranuclear palsy or an injury of the CNS.

[186] Tauopathies are a clinically, morphologically and biochemically heterogeneous class of
neurodegenerative diseases characterized by a pathological aggregation of tau protein in neurofibrillary or
gliofibrillary tangles in the human brain. Tau is a microtubule-associated protein (MAP) that binds to
microtubules and promotes their polymerization. It plays an important role in maintaining axonal transport
and neuronal integrity but has a physiological role in dendrites, and it is expressed at low levels in glial
cells. In a tauopathy, tangles are formed by hyperphosphorylation of tau causing it to aggregate in an
insoluble form. Non-limiting examples of tauopathies include Alzheimer’s disease, argyrophilic grain
disease, chronic traumatic encephalopathy, corticobasal degeneration, dementia pugilistica, frontotemporal
dementia, frontotemporal lobar degeneration, Hallervorden-Spatz disease, Huntington's disease,
ganglioglioma, gangliocytoma, globular glial tauopathy, lead encephalopathy, lipofuscinosis, Lytico-Bodig
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disease (Parkinson-dementia complex of Guam), meningioangiomatosis, Parkinsonism disease linked to
chromosome 17, Pick’s disease, primary age-related tauopathy (PART), formerly known as neurofibrillary
tangle-only dementia (NFT-dementia), postencephalitic parkinsonism, progressive supranuclear palsy,
subacute sclerosing panencephalitis and tuberous sclerosis.

[187] Retinal degeneration disorders are ones that result in the deterioration of the retina due to the death
of photoreceptor cells. There are several causes for retinal degeneration, including artery or vein occlusion,
diabetic retinopathy, retrolental fibroplasia/retinopathy of prematurity, or disease (usually hereditary).
Symptoms include, without limitation, impaired vision, night blindness, retinal detachment, light sensitivity,
glare sensitivity, tunnel vision, loss of depth perception, loss of contrast, night blindness, loss of central
vision, loss of peripheral vision and total loss of vision. Retinal degeneration disorders include, without
limitation, Age-Related Macular Degeneration (wet and dry), Retinitis Pigmentosa, Choroideremia, Cone-
Rod Retinal Dystrophy, Gyrate Atrophy, Juvenile Retinoschisis, Vitelliform Macular Dystrophy (Best’s
Disease), Abetalipoproteinemia (Bassen-Kornzweig Disease), Bardet-Biedl Syndrome, Blue Cone
Monochromatism Disease, Dominant Drusen, Goldman-Favre Vitreoretinal Dystrophy (Enhanced S-cone
Syndrome), Kearns-Sayre Syndrome, Laurence-Moon Syndrome, Leber’s Congenital Amaurosis, Leber’s
Refsum disease, Oguchi Disease, Peripapillary (pericentral) Choroidal Dystrophy, Pigment Pattern
Dystrophy, Sorsby Macular Dystrophy, Stargardt’s Disease, Stickler's Syndrome, Usher Syndrome and
Wagner's Vitreoretinal Dystrophy.

[188] An injury of the CNS includes, without limitation, a spinal cord injury, a closed head injury, a blunt
trauma, a penetrating trauma, a hemorrhagic stroke, an ischemic stroke, a cerebral ischemia, an optic

nerve injury, a myocardial infarction, an organophosphate poisoning and an injury caused by tumor excision

[189] Aspects of the present specification provide, in part, an individual. An individual comprises any

mammal including a human, and a human can be a patient.

[190] A method disclosed herein comprises a treatment for a neurodegenerative disease. A treatment
comprises any therapeutic or beneficial effect, including any objective or individually measurable or
detectable improvement or benefit provided to a particular individual. A therapeutic or beneficial effect can
but need not be complete ablation of all or any particular adverse condition, symptom, disorder, illness,
disease or complication caused by or associated with a neurodegenerative disease or pathology. Thus, a
satisfactory clinical endpoint is achieved when there is an incremental improvement or a partial reduction
in an adverse condition, symptom, disorder, illness, disease or complication caused by or associated with
a neurodegenerative disease or pathology, or an inhibition, decrease, reduction, suppression, prevention,
limit or control of worsening or progression of one or more conditions, adverse symptoms, disorders,
illnesses, diseases or complications caused by or associated with a neurodegenerative disease or
pathology over a short or long duration.
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[191] In aspects of this embodiment, a method of treatment or use disclosed herein may reduce,
decrease, inhibited, limit, delay or prevent a neurodegenerative disease or pathology. In other aspects of
this embodiment, a method of treatment or use disclosed herein may decrease, reduce, inhibit, suppresses,
prevent, control or limit one or more adverse conditions, symptoms, disorders, illnesses, diseases or
complications caused by or associated with a neurodegenerative disease or pathology. In yet other aspects
of this embodiment, a method of treatment or use disclosed herein may improve, accelerate, facilitate,
enhance, augment, or hasten recovery of an individual from a neurodegenerative disease or pathology, or
one or more adverse symptoms, disorders, illnesses, diseases or complications caused by or associated
with a neurodegenerative disease or pathology.

[192] In other aspects of this embodiment, a method of treatment or use disclosed herein may stabilize
a neurodegenerative disease, pathology, or an adverse condition, symptom, disorder, illness, disease or
complication caused by or associated with a neurodegenerative disease or pathology. In yet other aspects
of this embodiment, a method of treatment or use disclosed herein may reduce or eliminate the need,
dosage frequency or amount of a concurrent or subsequent treatment such as another drug or other agent
used for treating an individual having or at risk of having a neurodegenerative disease or pathology. For
example, reducing an amount of an adjunct therapy, for example, a reduction or decrease of a treatment
for a neurodegenerative disease or pathology.

[193] One or more physiological conditions or symptom associated with a neurodegenerative disease or
pathology will respond to a method of treatment disclosed herein. The symptoms of a neurodegenerative
disease or pathology vary depending on the phase of disease, but include, without limitation improved CNS
function, cognition, learning, memory, plasticity.

[194] The term "CNS function" as used herein refers, inter alia, to receiving and processing sensory
information, thinking, learning, memorizing, perceiving, producing and understanding language, controlling
motor function and auditory and visual responses, maintaining balance and equilibrium, movement
coordination, the conduction of sensory information and controlling such autonomic functions as breathing,
heart rate, and digestion.

[195] The terms "cognition", "cognitive function" and "cognitive performance" are used herein
interchangeably and are related to any mental process or state that involves but is not limited to learning,
memory, creation of imagery, thinking, awareness, reasoning, spatial ability, speech and language skills,
language acquisition and capacity for judgment attention. Cognition is formed in multiple areas of the brain
such as hippocampus, cortex and other brain structures. However, it is assumed that long term memories
are stored at least in part in the cortex and it is known that sensory information is acquired, consolidated
and retrieved by a specific cortical structure, the gustatory cortex, which resides within the insular cortex.

[196] In humans, cognitive function may be measured by any know method, for example and without
limitation, by the clinical global impression of change scale (CIBIC-plus scale); the Mini Mental State Exam

(MMSE); the Neuropsychiatric Inventory (NPI); the Clinical Dementia Rating Scale (CDR); the Cambridge
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Neuropsychological Test Automated Battery (CANTAB) or the Sandoz Clinical Assessment-Geriatric
(SCAG). Cognitive function may also be measured indirectly using imaging techniques such as Positron
Emission Tomography (PET), functional magnetic resonance imaging (fMRI), Single Photon Emission
Computed Tomography (SPECT), or any other imaging technique that allows one to measure brain
function.

[197] Animprovement of one or more of the processes affecting the cognition in a patient will signify an
improvement of the cognitive function in said patient, thus in certain embodiments improving cognition
comprises improving learning, plasticity, and/or long-term memory. The terms "improving" and "enhancing”
may be used interchangeably. The term "learning" relates to acquiring or gaining new, or modifying and
reinforcing, existing knowledge, behaviors, skills, values, or preferences. The term "memory" relates to the
process in which information is encoded, stored, and retrieved. Memory has three distinguishable

categories: sensory memory, short-term memory, and long-term memory.

[198] The term "long term memory" is the ability to keep information for a long or unlimited period of time.
Long term memory comprises two major divisions: explicit memory (declarative memory) and implicit
memory (non-declarative memory). Long term memory is achieved by memory consolidation which is a
category of processes that stabilize a memory trace after its initial acquisition. Consolidation is distinguished
into two specific processes, synaptic consolidation, which occurs within the first few hours after learning,
and system consolidation, where hippocampus-dependent memories become independent of the
hippocampus over a period of weeks to years.

[199] The term "plasticity” relates to synaptic plasticity, brain plasticity or neuroplasticity associated with
the ability of the brain to change with learning, and to change the already acquired memory. One

measurable parameter reflecting plasticity is memory extinction.

[200] Aspects of the present specification provide, in part, administering a modified anti-PD-L1 antibody
disclosed herein or therapeutic composition disclosed herein. As used herein, the term “administering”
refers to any delivery mechanism that provides an immunogenic composition or therapeutic composition
disclosed herein to an individual that potentially results in a clinically, therapeutically, or experimentally
beneficial result. The actual delivery mechanism used to administer a composition disclosed herein to an
individual can be determined by a person of ordinary skill in the art by taking into account factors, including,
without limitation, the type of neurodegenerative disease, the location of the neurodegenerative disease,
the cause of the neurodegenerative disease, the severity of the neurodegenerative disease, the degree of
relief desired for neurodegenerative disease, the duration of relief desired for neurodegenerative disease,
the particular anti-PD-L1 antibody and/or therapeutic composition used, the rate of excretion of the
particular anti-PD-L1 antibody and/or therapeutic composition used, the pharmacodynamics of the
particular anti-PD-L1 antibody and/or therapeutic composition used, the nature of the other compounds to
be included in the therapeutic composition, the particular route of administration, the particular
characteristics, history and risk factors of the individual, such as, e.g., age, weight, general health and the
like, or any combination thereof.

74



[201] A composition disclosed herein can be administered to an individual using a cellular uptake
approach. Administration of a composition disclosed herein using a cellular uptake approach comprise a
variety of enteral or parenteral approaches including, without limitation, oral administration in any
acceptable form, such as, e.g., tablet, liquid, capsule, powder, or the like; topical administration in any
acceptable form, such as, e.g., drops, spray, creams, gels or ointments; intravascular administration in any
acceptable form, such as, e.g., intravenous injection, intravenous infusion, intra-arterial injection, intra-
arterial infusion and catheter instillation into the vasculature; peri- and intra-tissue administration in any
acceptable form, such as, e.g., intraperitoneal injection, intramuscular injection, subcutaneous injection,
subcutaneous infusion, intraocular injection, retinal injection, or sub-retinal injection or epidural injection;
intravesicular administration in any acceptable form, such as, e.g., catheter instillation; and by placement
device, such as, e.g., animplant, a patch, a pellet, a catheter, an osmotic pump, a suppository, a bioerodible
delivery system, a non-bioerodible delivery system or another implanted extended or slow release system.
An exemplary list of biodegradable polymers and methods of use are described in, e.g., Handbook of
Biodegradable Polymers (Abraham J. Domb et al., eds., Overseas Publishers Association, 1997).

[202] A modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed herein
is administered in an amount sufficient to treat a neurodegenerative disease. In aspects of this
embodiment, the amount of anti-PD-L1 antibody and/or therapeutic composition administered is an amount
sufficient to reduce one or more physiological conditions or symptom associated with a neurodegenerative
disease or pathology or an amount sufficient to protect the individual against a neurodegenerative disease
or pathology. As used herein, the term “amount sufficient” includes “effective amount”, “effective dose”,
“therapeutically effective amount” or “therapeutically effective dose” and refers to the minimum amount of
a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition necessary to achieve the
desired therapeutic effect and includes an amount sufficient to reduce or inhibit one or more physiological
conditions or symptom associated with a neurodegenerative disease or pathology.

[203] In aspects of this embodiment, an effective amount of a modified anti-PD-L1 antibody disclosed
herein and/or therapeutic composition disclosed herein reduces or inhibits one or more physiological
conditions or symptom associated with a neurodegenerative disease or pathology by, e.g., at least 10%, at
least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, at least 90%
or at least 100%. In other aspects of this embodiment, an effective amount of a modified anti-PD-L1
antibody disclosed herein and/or therapeutic composition disclosed herein reduces or inhibits one or more
physiological conditions or symptom associated with a neurodegenerative disease or pathology by, e.g., at
most 10%, at most 20%, at most 30%, at most 40%, at most 50%, at most 60%, at most 70%, at most 80%,
at most 90% or at most 100%. In yet other aspects of this embodiment, an effective amount of a modified
anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed herein reduces or inhibits
one or more physiological conditions or symptom associated with a neurodegenerative disease or
pathology by, e.g., about 10% to about 100%, about 10% to about 90%, about 10% to about 80%, about
10% to about 70%, about 10% to about 60%, about 10% to about 50%, about 10% to about 40%, about
20% to about 100%, about 20% to about 90%, about 20% to about 80%, about 20% to about 70%, about
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20% to about 60%, about 20% to about 50%, about 20% to about 40%, about 30% to about 100%, about
30% to about 90%, about 30% to about 80%, about 30% to about 70%, about 30% to about 60%, or about
30% to about 50%. In still other aspects of this embodiment, an effective amount of a modified anti-PD-L1
antibody and/or therapeutic composition disclosed herein reduces or inhibits one or more physiological
conditions or symptom associated with a neurodegenerative disease or pathology for, e.g., at least one
week, at least one month, at least two months, at least three months, at least four months, at least five
months, at least six months, at least seven months, at least eight months, at least nine months, at least ten

months, at least eleven months, or at least twelve months.

[204] The actual effective amount of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic
composition disclosed herein to be administered to an individual can be determined by a person of ordinary
skill in the art by taking into account factors, including, without limitation, the type of neurodegenerative
disease, the location of the neurodegenerative disease, the cause of the neurodegenerative disease, the
severity of the neurodegenerative disease, the degree of relief desired for neurodegenerative disease, the
duration of relief desired for neurodegenerative disease, the particular anti-PD-L1 antibody and/or
therapeutic composition used, the rate of excretion of the particular anti-PD-L1 antibody and/or therapeutic
composition used, the pharmacodynamics of the particular anti-PD-L1 antibody and/or therapeutic
composition used, the nature of the other compounds to be included in the immunogenic or therapeutic
composition, the particular route of administration used, the particular characteristics, history and risk
factors of the individual, such as, e.g., age, weight, general health and the like, or any combination thereof.
Additionally, where repeated administration of a modified anti-PD-L1 antibody disclosed herein and/or
therapeutic composition disclosed herein is used, the actual therapeutically effective amount will further
depend upon factors, including, without limitation, the frequency of administration, the half-life of a modified
anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed herein, or any combination
thereof. It is known by a person of ordinary skill in the art that an effective amount of a modified anti-PD-
L1 antibody disclosed herein and/or therapeutic composition disclosed herein can be extrapolated from in
vitro assays and in vivo administration studies using animal models prior to administration to humans. Wide
variations in the necessary effective amount are to be expected in view of the differing efficiencies of the
various routes of administration. For instance, oral administration generally would be expected to require
higher dosage levels than administration by intravenous or intravitreal injection. Variations in these dosage
levels can be adjusted using standard empirical routines of optimization, which are well-known to a person
of ordinary skill in the art. The precise therapeutically effective dosage levels and patterns are preferably
determined by the attending physician in consideration of the above-identified factors.

[205] In other aspects of this embodiment, an effective amount of a modified anti-PD-L1 antibody
disclosed herein and/or therapeutic composition disclosed herein generally is in the range of about 0. 001
mg/kg/day to about 100 mg/kg/day. In aspects of this embodiment, an effective amount of a modified anti-
PD-L1 antibody disclosed herein and/or therapeutic composition disclosed herein may be, e.g., at least
0.001 mg/kg/day, at least 0.01 mg/kg/day, at least 0.1 mg/kg/day, at least 1.0 mg/kg/day, or at least 5.0
mg/kg/day. In other aspects of this embodiment, an effective amount of a modified anti-PD-L1 antibody
disclosed herein and/or therapeutic composition disclosed herein may be in the range of, e.g., about 0.001
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mg/kg/day to about 0.01 mg/kg/day, about 0.001 mg/kg/day to about 0.1 mg/kg/day, about 0.001 mg/kg/day
to about 1.0 mg/kg/day, about 0.001 mg/kg/day to about 5.0 mg/kg/day, about 0.01 mg/kg/day to about 0.1
mg/kg/day, about 0.01 mg/kg/day to about 1.0 mg/kg/day, about 0.01 mg/kg/day to about 5.0 mg/kg/day,
about 0.1 mg/kg/day to about 1.0 mg/kg/day, about 0.1 mg/kg/day to about 5.0 mg/kg/day, or about 1.0
mg/kg/day to about 5.0 mg/kg/day.

[206] In other aspects of this embodiment, an effective amount of a modified anti-PD-L1 antibody
disclosed herein and/or therapeutic composition disclosed herein generally is in the range of about 0. 001
mg/day to about 100 mg/day. In aspects of this embodiment, an effective amount of a modified anti-PD-L1
antibody disclosed herein and/or therapeutic composition disclosed herein may be, e.g., at least 0.001
mg/day, at least 0.01 mg/day, at least 0.1 mg/day, at least 1.0 mg/day, at least 5.0 mg/day, at least 10
mg/day, at least 15 mg/day, at least 20 mg/day, at least 25 mg/day, at least 30 mg/day, at least 35 mg/day,
at least 40 mg/day, at least 45 mg/day, or at least 50 mg/day.

[207] In other aspects of this embodiment, an effective amount of a modified anti-PD-L1 antibody
disclosed herein and/or therapeutic composition disclosed herein may be in the range of, e.g., about 0.001
mg/day to about 10 mg/day, about 0.001 mg/day to about 15 mg/day, about 0.001 mg/day to about 20
mg/day, about 0.001 mg/day to about 25 mg/day, about 0.001 mg/day to about 30 mg/day, about 0.001
mg/day to about 35 mg/day, about 0.001 mg/day to about 40 mg/day, about 0.001 mg/day to about 45
mg/day, about 0.001 mg/day to about 50 mg/day, about 0.001 mg/day to about 75 mg/day, or about 0.001
mg/day to about 100 mg/day. In yet other aspects of this embodiment, an effective amount of a modified
anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed herein may be in the range
of, e.g., about 0.01 mg/day to about 10 mg/day, about 0.01 mg/day to about 15 mg/day, about 0.01 mg/day
to about 20 mg/day, about 0.01 mg/day to about 25 mg/day, about 0.01 mg/day to about 30 mg/day, about
0.01 mg/day to about 35 mg/day, about 0.01 mg/day to about 40 mg/day, about 0.01 mg/day to about 45
mg/day, about 0.01 mg/day to about 50 mg/day, about 0.01 mg/day to about 75 mg/day, or about 0.01
mg/day to about 100 mg/day. In still other aspects of this embodiment, an effective amount of a modified
anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed herein may be in the range
of, e.g., about 0.1 mg/day to about 10 mg/day, about 0.1 mg/day to about 15 mg/day, about 0.1 mg/day to
about 20 mg/day, about 0.1 mg/day to about 25 mg/day, about 0.1 mg/day to about 30 mg/day, about 0.1
mg/day to about 35 mg/day, about 0.1 mg/day to about 40 mg/day, about 0.1 mg/day to about 45 mg/day,
about 0.1 mg/day to about 50 mg/day, about 0.1 mg/day to about 75 mg/day, or about 0.1 mg/day to about
100 mg/day.

[208] In other aspects of this embodiment, an effective amount of a modified anti-PD-L1 antibody
disclosed herein and/or therapeutic composition disclosed herein may be in the range of, e.g., about 1
mg/day to about 10 mg/day, about 1 mg/day to about 15 mg/day, about 1 mg/day to about 20 mg/day,
about 1 mg/day to about 25 mg/day, about 1 mg/day to about 30 mg/day, about 1 mg/day to about 35
mg/day, about 1 mg/day to about 40 mg/day, about 1 mg/day to about 45 mg/day, about 1 mg/day to about
50 mg/day, about 1 mg/day to about 75 mg/day, or about 1 mg/day to about 100 mg/day. In yet other
aspects of this embodiment, an effective amount of a modified anti-PD-L1 antibody disclosed herein and/or
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therapeutic composition disclosed herein may be in the range of, e.g., about 5 mg/day to about 10 mg/day,
about 5 mg/day to about 15 mg/day, about 5 mg/day to about 20 mg/day, about 5 mg/day to about 25
mg/day, about 5 mg/day to about 30 mg/day, about 5 mg/day to about 35 mg/day, about 5 mg/day to about
40 mg/day, about 5 mg/day to about 45 mg/day, about 5 mg/day to about 50 mg/day, about 5 mg/day to
about 75 mg/day, or about 5 mg/day to about 100 mg/day.

[209] Dosing can be single dosage or cumulative (serial dosing), and can be readily determined by one
skilled in the art. For instance, treatment of a neurodegenerative disease may comprise a one-time
administration of an effective amount of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic
composition disclosed herein. As a non-limiting example, an effective amount of a modified anti-PD-L1
antibody disclosed herein and/or therapeutic composition disclosed herein can be administered once to an
individual, e.g., as a single injection or deposition. Alternatively, treatment of a neurodegenerative disease
may comprise multiple administrations of an effective amount of a modified anti-PD-L1 antibody disclosed
herein and/or therapeutic composition disclosed herein carried out over a range of time periods, such as,
e.g., daily, once every few days, weekly, monthly or yearly. As a non-limiting example, a modified anti-PD-
L1 antibody disclosed herein and/or therapeutic composition disclosed herein can be administered one,
two, three, four, five or six times yearly to an individual. The timing of administration can vary from individual
to individual, depending upon such factors as the severity of an individual’'s symptoms. For example, an
effective amount of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition
disclosed herein can be administered to an individual once every three months for an indefinite period of
time, or until the individual no longer requires therapy. A person of ordinary skill in the art will recognize
that the condition of the individual can be monitored throughout the course of treatment and that the
effective amount of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition

disclosed herein that is administered can be adjusted accordingly.

[210] A composition comprising a modified anti-PD-L1 antibody disclosed herein and/or therapeutic
composition disclosed herein can also be administered to an individual in combination with other
therapeutic compounds to increase the overall therapeutic effect of the treatment. The use of multiple
compounds to treat an indication can increase the beneficial effects while reducing the presence of side
effects.

[211] In one embodiment, a method or use of treating a neurodegenerative disease comprises a dosage
regimen comprising at least two courses of therapy, each course of therapy comprising in sequence a
treatment session followed by an interval session of non-treatment. The disclose method or use comprises
administering to an individual in need thereof a modified anti-PD-L1 antibody disclosed herein and/or
therapeutic composition disclosed herein, wherein the anti-PD-L1 antibody and/or the therapeutic
composition disclosed herein is administered by a dosage regime comprising at least two courses of
therapy, each course of therapy comprising in sequence a treatment session followed by an interval session
of non-treatment.

78



[212] The term "treatment session" is used interchangeably herein with the terms “treatment period” or
"period of treatment" and refers to a session during which a modified anti-PD-L1 antibody disclosed herein
and/or therapeutic composition disclosed herein is administered to the individual being treated. A treatment
session does not result in a therapeutically effective amount of a modified anti-PD-L1 antibody disclosed
herein and/or therapeutic composition disclosed herein to be consistently maintained throughout the
treatment session. As discussed in more detail below, sub-therapeutic levels of a modified anti-PD-L1
antibody disclosed herein and/or therapeutic composition disclosed herein occurs during the treatment
session. A treatment session can be a single dosing event, or can be a multiple dosing regimen that occurs
over a period of time.

[213] The term "non-treatment session" is used interchangeably herein with the terms “non-treatment
period”, "period of no treatment", “interval session” or “interval session of non-treatment” and refers to a
period of time during which a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition
disclosed herein is not administered to the individual being treated. During the non-treatment session the
level of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed herein
is at sub-therapeutic levels in the individual being treated. As disclosed herein, a “non-treatment session”
is not the same event as a period of time that intervenes between a dosing event making up a multiple
dosing regimen that occurs over a period of time during a treatment session. If administration of a modified
anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed herein during a treatment
session is a repeated administration, the non-treatment session is longer than the intervening period

between these repeated administrations during the treatment session.

[214] The dosage regime may be determined in a number of ways. For example, the level of
immunosuppression may be calibrated to a desired level for each patient who is being treated (personalized
medicine), by monitoring the level or activity of IFN-y-producing leukocytes or proliferation rate of
leukocytes in response to stimulation individually, and adjusting the treatment session, the frequency of
administration and the interval session empirically and personally as determined from the results of the
monitoring.

[215] In certain embodiments, the treatment session comprises administering a modified anti-PD-L1
antibody disclosed herein and/or therapeutic composition disclosed herein to the individual to achieve a
half maximal effective concentration (ECso) and this ECso is maintain during the treatment session for a
specified period of time, at which point the administration is then stopped to reduce the level of a modified
anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed herein to below sub-
therapeutic levels. A non-treatment period is maintained for a specified period of time and/or as long as a
beneficial effect on cognition is maintained above the level before treatment commencement or above the
cognition level before the last treatment session. In aspects of this embodiment, a beneficial effect on
cognition is maintained is one that shows an improvement of, e.g. at least 10%, at least 20%, at least 30%,
at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, above the cognition level

before treatment commencement or above the cognition level before the last treatment session.
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[216] In certain embodiments, the treatment session comprises administering a modified anti-PD-L1
antibody disclosed herein and/or therapeutic composition disclosed herein to the individual to achieve a
minimal effective concentration (MEC) or more and this MEC is maintain during the treatment session for
a specified period of time, at which point the administration is then stopped to reduce the level of a modified
anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed herein to below sub-
therapeutic levels. A non-treatment period is maintained for a specified period of time and/or as long as a
beneficial effect on cognition is maintained above the level before treatment commencement or above the
cognition level before the last treatment session. In aspects of this embodiment, a beneficial effect on
cognition is maintained is one that shows an improvement of, e.g. at least 10%, at least 20%, at least 30%,
at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, above the cognition level

before treatment commencement or above the cognition level before the last treatment session.

[217] In certain embodiments, the treatment session comprises administering a modified anti-PD-L1
antibody disclosed herein and/or therapeutic composition disclosed herein to the individual to achieve a
half maximal inhibitory concentration (ICso) and this 1Cso is maintain during the treatment session for a
specified period of time, at which point the administration is then stopped to reduce the level of a modified
anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed herein to below sub-
therapeutic levels. A non-treatment period is maintained for a specified period of time and/or as long as a
beneficial effect on cognition is maintained above the level before treatment commencement or above the
cognition level before the last treatment session. In aspects of this embodiment, a beneficial effect on
cognition is maintained is one that shows an improvement of, e.g. at least 10%, at least 20%, at least 30%,
at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, above the cognition level
before treatment commencement or above the cognition level before the last treatment session.

[218] In certain embodiments, the treatment session comprises administering a modified anti-PD-L1
antibody disclosed herein and/or therapeutic composition disclosed herein to the individual to achieve a
target occupancy of 50% or more and this target occupancy is maintained during the treatment session for
a specified period of time, at which point the administration is then stopped to reduce the target occupancy
of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed herein to
below sub-therapeutic levels. A non-treatment period is maintained for a specified period of time and/or as
long as a beneficial effect on cognition is maintained above the level before treatment commencement or
above the cognition level before the last treatment session. In aspects of this embodiment, a beneficial
effect on cognition is maintained is one that shows an improvement of, e.g. at least 10%, at least 20%, at
least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%, at least 90%, above the
cognition level before treatment commencement or above the cognition level before the last treatment

session.

[219] In certain embodiments, the treatment session comprises administering a modified anti-PD-L1
antibody disclosed herein and/or therapeutic composition disclosed herein to the individual to achieve a
serum concentration of 1 x 10° M or more and this serum concentration is maintain during the treatment
session for a specified period of time, at which point the administration is then stopped to reduce the serum
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concentration of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed
herein to below sub-therapeutic levels. A non-treatment period is maintained for a specified period of time
and/or as long as a beneficial effect on cognition is maintained above the level before treatment
commencement or above the cognition level before the last treatment session. In aspects of this
embodiment, a beneficial effect on cognition is maintained is one that shows an improvement of, e.g. at
least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%,
at least 90%, above the cognition level before treatment commencement or above the cognition level before
the last treatment session.

[220] In certain embodiments, the treatment session comprises administering a modified anti-PD-L1
antibody disclosed herein and/or therapeutic composition disclosed herein to the individual to achieve a
serum concentration of 0.15 pg/mL or more and this serum concentration is maintain during the treatment
session for a specified period of time, at which point the administration is then stopped to reduce the serum
concentration of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed
herein to below sub-therapeutic levels. A non-treatment period is maintained for a specified period of time
and/or as long as a beneficial effect on cognition is maintained above the level before treatment
commencement or above the cognition level before the last treatment session. In aspects of this
embodiment, a beneficial effect on cognition is maintained is one that shows an improvement of, e.g. at
least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least 60%, at least 70%, at least 80%,
at least 90%, above the cognition level before treatment commencement or above the cognition level before
the last treatment session.

[221] In certain embodiments, the treatment session may be a single administration or it may comprise
multiple administrations given during a prescribed period of time. In aspects of this embodiment, a
treatment session may be multiple administrations given in the course of between, e.g., 1 day to one week,
1 day to two weeks, 2 days to two weeks, 3 days to two weeks, 4 days to two weeks, 5 days to two weeks,
6 days to two weeks, one week and two weeks, 10 days and two weeks. For example, the treatment
session may comprise two administrations both given within one week, such as, e.g., the second
administration given 1, 2, 3, 4, 5 or 6 days after the first administration. As another example, the treatment
session may comprise three administrations all given within one week such as, e.g., given 1, 2 or 3 days
after the preceding administration. As another example, the treatment session may comprise three
administrations all given within two week such as, e.g., given 1, 2, 3, 4 or 5 days after the preceding
administration. As another example, the treatment session may comprise four administrations all given

within two week such as, e.g., given 1, 2, 3 or 4 days after the preceding administration.

[222] In certain embodiments, the interval session of non-treatment may be between one week and six
months, for example between 2 weeks to 4 weeks, 3 weeks to 4 weeks, 2 weeks to 5 weeks, 3 weeks to 5
weeks, 4 weeks to 5 weeks, 2 weeks to 6 weeks, 3 weeks to 6 weeks, 4 weeks to 6 weeks, 5 weeks to 6
weeks, 2 weeks to 2 months, 3 weeks to 2 months, 4 weeks to 2 months, 5 weeks to 2 months, 6 weeks to
2 months, 7 weeks to 2 months, 2 months to 3 months, 2 months to 4 months, 3 months to 4 months, 3
months to 5 months, 3 months to 5 months, 4 months to 5 months, 1 week to 6 months, 2 weeks to 6

81



months, 3 weeks to 6 months, 4 weeks to 6 months, 6 weeks to 6 months, 2 months to 6 months, 3 months
to 6 months, 4 months to 6 months or 5 months to 6 months. In certain embodiments, the interval session
of non-treatment may be 1 to 2 months in length, 1 to 3 months in length or 2 to 3 months in length.

[223] In the treatment session, the administration of a modified anti-PD-L1 antibody disclosed herein
and/or therapeutic composition disclosed herein may be a single administration or repeated administration,
for example a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed
herein may be administered only once and then immediately followed by an non-treatment session, or it
may be administered daily, or once every two, three, four, five or six days, or once weekly for two weeks.
These frequencies may be based on commonly used practices in the art, and may finally be determined by
physicians in clinical trials. Alternatively, the frequency of the repeated administration in the treatment
session could be adapted according to the nature of a modified anti-PD-L1 antibody disclosed herein and/or
therapeutic composition disclosed herein. It should be understood that when a modified anti-PD-L1
antibody disclosed herein and/or therapeutic composition disclosed herein is administered during a
treatment session at a relatively low frequency, for example once per week for two weeks, this treatment
session is followed by a non-treatment interval session, the length of which is longer than the period
between the repeated administrations during the treatment session (i.e. longer than one week in this
example). The pause of one week between administrations during the treatment session in this example is
not considered an interval session.

[224] If the treatment session consists of a single administration of a modified anti-PD-L1 antibody
disclosed herein and/or therapeutic composition disclosed herein, the dosage regimen is determined by
the length of the non-treatment interval, so that a single administration of a modified anti-PD-L1 antibody
disclosed herein and/or therapeutic composition disclosed herein is followed by a non-treatment interval of
7, 8,9, 10, 12, 14, 18, 21, 24, 28 or 30 days or longer before the next single-administration treatment
session. In particular, the dosage regimen consists of single administrations interspersed with non-
treatment intervals of non-treatment of 2, 3 or 4 weeks. In addition, the dosage regimen may consist of a
single administration of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition
disclosed herein interspersed with non-treatment intervals of non-treatment of 2 to 4 weeks, 2 to 3 weeks
or 3 to 4 weeks.

[225] If the treatment session consists of multiple administrations, the dosage regimen is determined by
the length of the non-treatment interval, so that multiple administrations of a modified anti-PD-L1 antibody
disclosed herein and/or therapeutic composition disclosed herein given within one week is followed by a
non-treatment interval of 7, 10, 12, 14, 18, 21, 24, 28 or 30 days or longer before the next multiple-
administration treatment session. In particular, the dosage regimen may consist of multiple administrations
of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed herein given
within one week interspersed with non-treatment intervals of non-treatment of 2 or 3 or 4 weeks. In addition,
the dosage regimen may consist of multiple administrations of a modified anti-PD-L1 antibody disclosed
herein and/or therapeutic composition disclosed herein given within one week interspersed with intervals
of non-treatment of 2 to 4 weeks, 2 to 3 weeks or 3 to 4 weeks.

82



[226] As another example, the dosage regimen may comprise a treatment session including multiple
administrations of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition
disclosed herein given within two weeks followed by a non-treatment interval of 2 weeks, 3 weeks or 1, 2,
3 or 4 months or longer before the next multiple-administration treatment session. In particular, the dosage
regimen may comprise a treatment session including multiple administrations of a modified anti-PD-L1
antibody disclosed herein and/or therapeutic composition disclosed herein given within two weeks
interspersed with intervals of non-treatment of 1, 2, 3 or 4 months. In addition, the dosage regimen may
comprise a treatment session including multiple administrations of a modified anti-PD-L1 antibody disclosed
herein and/or therapeutic composition disclosed herein given within two weeks interspersed with intervals
of non-treatment of 1 to 2 months, 1 to 3 months, 1 to 4 months, 2 to 3 months, 2 to 4 months or 3 to 4
months.

[227] As another example, the dosage regimen may comprise a treatment session including a single
administration of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed
herein to achieve a serum concentration of 1 x 10° M or more of the anti-PD-L1 antibody and this serum
concentration is maintained during the treatment session for about 4 to about 7 days, about 5 to about 10
days, about 7 to about 10 days, or about 7 to about 14 days at which point the level of the anti-PD-L1
antibody is sub-therapeutic. This treatment session is followed by a non-treatment session where the
serum concentration of a modified anti-PD-L1 antibody disclosed herein is at sub-therapeutic level and a
non-treatment period is maintained for about 10 to about 30 days before the next treatment session is
conducted. The reduction of the serum concentration of a modified anti-PD-L1 antibody disclosed herein
during the treatment session can be achieved actively or passively.

[228] As another example, the dosage regimen may comprise a treatment session including a single
administration of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed
herein to achieve a serum concentration of 0.15 ug/mL or more of the anti-PD-L1 antibody and this serum
concentration is maintained during the treatment session for about 4 to about 7 days, about 5 to about 10
days, about 7 to about 10 days, or about 7 to about 14 days at which point the level of the anti-PD-L1
antibody is sub-therapeutic. This treatment session is followed by a non-treatment session where the
serum concentration of a modified anti-PD-L1 antibody disclosed herein is at sub-therapeutic level and a
non-treatment period is maintained for about 10 to about 30 days before the next treatment session is
conducted. The reduction of the serum concentration of a modified anti-PD-L1 antibody disclosed herein
can be achieved actively or passively.

[229] As another example, the dosage regimen may comprise a treatment session including a single
administration of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed
herein to achieve an ECso, a MEC or an ICso for a period of about 4 to about 7 days, about 5 to about 10
days, about 7 to about 10 days, or about 7 to about 14 days at which point the level of the anti-PD-L1
antibody is sub-therapeutic. This treatment session is followed by a non-treatment session where the level
of a modified anti-PD-L1 antibody disclosed herein is at sub-therapeutic level for a period of about 10 to
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about 30 days before the next treatment session is conducted. The reduction of a modified anti-PD-L1
antibody disclosed herein can be achieved actively or passively.

[230] As another example, the dosage regimen may comprise a treatment session including a single
administration of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed
herein to achieve target occupancy of 50% or more for the anti-PD-L1 antibody for a period of about 4 to
about 7 days, about 5 to about 10 days, about 7 to about 10 days, or about 7 to about 14 days at which
point the level of the anti-PD-L1 antibody is sub-therapeutic. This treatment session is followed by a non-
treatment session where target occupancy of a modified anti-PD-L1 antibody disclosed herein is at sub-
therapeutic level for a period of about 10 to about 30 days before the next treatment session is conducted.
The reduction of target occupancy of a modified anti-PD-L1 antibody disclosed herein can be achieved
actively or passively.

[231] As another example, the dosage regimen may comprise a treatment session including a single
administration of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed
herein to increase serum concentration of an IFN-y to 1-fold or more above basal level and this IFN-y serum
concentration is maintained during the treatment session for about 4 to about 7 days, about 5 to about 10
days, about 7 to about 10 days, or about 7 to about 14 days at which point the serum concentration of the
IFN-y is sub-therapeutic. This treatment session is followed by a non-treatment session where the serum
concentration of the IFN-y is at a sub-therapeutic level and a non-treatment period is maintained for about
10 to about 30 days before the next treatment session is conducted. The reduction of the IFN-y serum
concentration can be achieved actively or passively.

[232] As another example, the dosage regimen may comprise a treatment session including a single
administration of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed
herein to increase serum concentration of an CXCL10 to 1-fold or more above basal level and this CXCL10
serum concentration is maintained during the treatment session for about 4 to about 7 days, about 5 to
about 10 days, about 7 to about 10 days, or about 7 to about 14 days at which point the serum concentration
of the CXCL10 is sub-therapeutic. This treatment session is followed by a non-treatment session where
the serum concentration of the CXCL10 is at a sub-therapeutic level and a non-treatment period is
maintained for about 10 to about 30 days before the next treatment session is conducted. The reduction of

the CXCL10 serum concentration can be achieved actively or passively.

[233] As another example, the dosage regimen may comprise a treatment session including a single
administration of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition disclosed
herein to increase a memory T cell population of 50% or more above basal level and this memory T cell
population level is maintained during the treatment session for about 4 to about 7 days, about 5 to about
10 days, about 7 to about 10 days, or about 7 to about 14 days at which point the memory T cell population
level is sub-therapeutic. This treatment session is followed by a non-treatment session where the memory
T cell population level is at a sub-therapeutic level and a non-treatment period is maintained for about 10
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to about 30 days before the next treatment session is conducted. The reduction of the memory T cell
population level can be achieved actively or passively.

[234] As another example, the dosage regimen may comprise a treatment session including multiple
administrations of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition
disclosed herein to achieve a serum concentration of 1 x 10° M or more of anti-PD-L1 antibody and this
serum concentration is maintained during the treatment session for about 4 to about 7 days, about 5 to
about 10 days, about 7 to about 10 days, or about 7 to about 14 days at which point the level of the anti-
PD-L1 antibody is sub-therapeutic. This treatment session is followed by a non-treatment session where
the serum concentration of a modified anti-PD-L1 antibody disclosed herein is at a sub-therapeutic level
and a non-treatment period is maintained for about 10 to about 30 days before the next treatment session
is conducted. The reduction of the serum concentration of a modified anti-PD-L1 antibody disclosed herein
can be achieved actively or passively.

[235] As another example, the dosage regimen may comprise a treatment session including multiple
administrations of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition
disclosed herein to achieve a serum concentration of 0.15 pg/mL or more of anti-PD-L1 antibody and this
serum concentration is maintained during the treatment session for about 4 to about 7 days, about 5 to
about 10 days, about 7 to about 10 days, or about 7 to about 14 days at which point the level of the anti-
PD-L1 antibody is sub-therapeutic. This treatment session is followed by a non-treatment session where
the serum concentration of a modified anti-PD-L1 antibody disclosed herein is at a sub-therapeutic level
and a non-treatment period is maintained for about 10 to about 30 days before the next treatment session
is conducted. The reduction of the serum concentration of a modified anti-PD-L1 antibody disclosed herein

can be achieved actively or passively.

[236] As another example, the dosage regimen may comprise a treatment session including multiple
administrations of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition
disclosed herein to achieve an ECso, a MEC or an ICsp for a period of about 4 to about 7 days, about 5 to
about 10 days, about 7 to about 10 days, or about 7 to about 14 days at which point the level of the anti-
PD-L1 antibody is sub-therapeutic. This treatment session is followed by a non-treatment session where
the level of the anti-PD-L1 antibody is at sub-therapeutic level for a period of about 10 to about 30 days
before the next treatment session is conducted. The reduction of a modified anti-PD-L1 antibody disclosed
herein can be achieved actively or passively.

[237] As another example, the dosage regimen may comprise a treatment session including multiple
administrations of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition
disclosed herein to achieve target occupancy of 50% or more for the anti-PD-L1 antibody for a period of
about 4 to about 7 days, about 5 to about 10 days, about 7 to about 10 days, or about 7 to about 14 days
at which point the level of the anti-PD-L1 antibody is sub-therapeutic. This treatment session is followed by
a non-treatment session where target occupancy of a modified anti-PD-L1 antibody disclosed herein is at
a sub-therapeutic level for a period of about 10 to about 30 days before the next treatment session is
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conducted. The reduction of target occupancy of a modified anti-PD-L1 antibody disclosed herein can be

achieved actively or passively.

[238] As another example, the dosage regimen may comprise a treatment session including multiple
administrations of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition
disclosed herein to increase serum concentration of an IFN-y to 1-fold or more above basal level and this
IFN-y serum concentration is maintained during the treatment session for about 4 to about 7 days, about 5
to about 10 days, about 7 to about 10 days, or about 7 to about 14 days at which point the serum
concentration of the IFN-y is sub-therapeutic. This treatment session is followed by a non-treatment
session where the serum concentration of the IFN-y is at a sub-therapeutic level and a non-treatment period
is maintained for about 10 to about 30 days before the next treatment session is conducted. The reduction
of the IFN-y serum concentration can be achieved actively or passively.

[239] As another example, the dosage regimen may comprise a treatment session including multiple
administrations of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition
disclosed herein to increase serum concentration of an CXCL10 to 1-fold or more above basal level and
this CXCL10 serum concentration is maintained during the treatment session for about 4 to about 7 days,
about 5 to about 10 days, about 7 to about 10 days, or about 7 to about 14 days at which point the serum
concentration of the CXCL10 is sub-therapeutic. This treatment session is followed by a non-treatment
session where the serum concentration of the CXCL10 is at a sub-therapeutic level and a non-treatment
period is maintained for about 10 to about 30 days before the next treatment session is conducted. The
reduction of the CXCL10 serum concentration can be achieved actively or passively.

[240] As another example, the dosage regimen may comprise a treatment session including multiple
administrations of a modified anti-PD-L1 antibody disclosed herein and/or therapeutic composition
disclosed herein to increase a memory T cell population of 50% or more above basal level and this memory
T cell population level is maintained during the treatment session for about 4 to about 7 days, about 5 to
about 10 days, about 7 to about 10 days, or about 7 to about 14 days at which point the memory T cell
population level is sub-therapeutic. This treatment session is followed by a non-treatment session where
the memory T cell population level is at a sub-therapeutic level and a non-treatment period is maintained
for about 10 to about 30 days before the next treatment session is conducted. The reduction of the memory

T cell population level can be achieved actively or passively.

[241] Aspects of the present specification disclose, in part, a polynucleotide comprising a nucleic acid
sequence encoding a modified anti-PD-L1 antibody disclosed herein. In one embodiment, a polynucleotide
comprises a nucleic acid sequence encodes a heavy chain of a modified anti-PD-L1 antibody disclosed
herein. A polynucleotide comprising a nucleic acid sequence encoding a heavy chain of a modified anti-
PD-L1 antibody disclosed herein can be codon-optimized. In addition, a polynucleotide comprising a
nucleic acid sequence encoding a heavy chain of a modified anti-PD-L1 antibody disclosed herein can
further include a polynucleotide encoding a signal peptide useful to effectively process the encoded
polypeptide when expressed in a cell-based expression system. In aspects of this embodiment,

86



polynucleotide comprising a nucleic acid sequence encoding a heavy chain of a modified anti-PD-L1
antibody disclosed herein comprises SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 61,
SEQ ID NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, or SEQ ID NO: 65. In other aspects of this embodiment,
polynucleotide comprising a nucleic acid sequence encoding a heavy chain of a modified anti-PD-L1
antibody disclosed herein comprises SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 76, SEQ ID NO: 77,
SEQ ID NO: 78, SEQ ID NO: 79, SEQ ID NO: 80, or SEQ ID NO: 81.

[242] In one embodiment, a polynucleotide comprises a nucleic acid sequence encodes a light chain of
a modified anti-PD-L1 antibody disclosed herein. A polynucleotide comprising a nucleic acid sequence
encoding a light chain of a modified anti-PD-L1 antibody disclosed herein can be codon-optimized. In
addition, a polynucleotide comprising a nucleic acid sequence encoding a light chain of a modified anti-PD-
L1 antibody disclosed herein can further include a polynucleotide encoding a signal peptide useful to
effectively process the encoded polypeptide when expressed in a cell-based expression system. In aspects
of this embodiment, polynucleotide comprising a nucleic acid sequence encoding a light chain of a modified
anti-PD-L1 antibody disclosed herein comprises SEQ ID NO: 82, or SEQ ID NO: 83. In other aspects of
this embodiment, polynucleotide encoding a light chain of a modified anti-PD-L1 antibody disclosed herein
comprises SEQ ID NO: 86, or SEQ ID NO: 87.

[243] Aspects of the present specification disclose, in part, an expression construct. An expression
construct comprises a polynucleotide disclosed herein operably-linked to an expression vector useful for
expressing the polypeptide encoded by a nucleic acid sequence disclosed herein in a cell or cell-free
extract. A wide variety of expression vectors can be employed for expressing a polynucleotide molecule
encoding a modified anti-PD-L1 antibody, including, without limitation, a viral expression vector; a
prokaryotic expression vector; eukaryotic expression vectors, such as, e.g., a yeast expression vector, an
insect expression vector and a mammalian expression vector; and a cell-free extract expression vector. It
is further understood that expression vectors can include control elements such as, e.g., a constitutive,
tissue-specific, cell-specific or inducible promoter element, enhancer element or both.

[244] Typically, a polynucleotide disclosed herein is subcloned into an expression vector to create an
expression construct. In some embodiments, separate expression constructs are produced, with one
expression construct encoding a polynucleotide encoding a heavy chain of a modified anti-PD-L1 antibody
disclosed herein and another expression construct encoding a polynucleotide encoding a light chain of a
modified anti-PD-L1 antibody disclosed herein. In some embodiments, a single expression construct
encodes both a heavy chain of a modified anti-PD-L1 antibody disclosed herein and a light chain of a
modified anti-PD-L1 antibody disclosed herein. Such single expression constructs can comprise an internal
ribosome entry site (IRES) between the nucleic acid sequence encoding for the heavy chain of a modified
anti-PD-L1 antibody disclosed herein and the nucleic acid sequence encoding for the light chain of a
modified anti-PD-L1 antibody disclosed herein. In certain embodiments, the nucleotide sequence per se
or of the vector's nucleic acid molecule encodes a viral self-cleaving 2A peptide between the nucleotide
sequence encoding for the heavy chain and the nucleotide sequence encoding for the light chain. In
particular the viral self-cleaving 2A peptide may be selected from the group consisting of T2A from Thosea
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asigna virus (TaV), F2A from Foot-and-mouth disease virus (FMDV), E2A from Equine rhinitis A virus
(ERAV) and P2A from Porcine teschovirus-1 (PTV1).

[245] An expression construct disclosed herein can be transiently or stably introduced into and
maintained in appropriate host cells by, e.g., transfection or transduction, for expression and proper
assembly of a modified anti-PD-L1 antibody disclosed herein. Stably-maintained expression constructs
may be extra-chromosomal and replicate autonomously, or they may be integrated into the chromosomal
material of the cell and replicate non-autonomously. The subsequently expressed modified anti-PD-L1
antibody can then be purified, isolated and examined for activity. Procedures and method for the
recombinant production of antibodies as well as methods of screening for activity are well known to a person
of ordinary skill in the art.

[246] Aspects of the present specification can also be described as follows:

1. A modified anti-Programmed Death Ligand 1 (PD-L1) antibody which specifically binds to a human PD-
L1, wherein the modified anti-PD-L1 antibody has one or more amino acid modifications to enhance a
clearance rate of the modified anti-PD-L1 antibody from the blood relative to an anti-PD-L1 antibody
without the one or more amino acid modifications.

2. The modified anti-PD-L1 antibody according to embodiment 1, wherein the modified anti-PD-L1
antibody further comprises one or more amino acid modifications to abolish Fc-related effector function.

3. A modified anti-Programmed Death Ligand 1 (PD-L1) antibody which specifically binds to a human PD-
L1, wherein the modified anti-PD-L1 antibody has one or more amino acid modifications to enhanced
a clearance rate of the modified anti-PD-L1 antibody from the blood relative to an anti-PD-L1 antibody
without the one or more amino acid modifications and wherein the modified anti-PD-L1 antibody further
comprises one or more amino acid modifications to abolish Fc-related effector function.

4. The modified anti-PD-L1 antibody according to any one of embodiments 1 or 3, comprising a heavy
chain of SEQ ID NO: 38, wherein the one or more amino acid modifications to enhance a clearance
rate of the modified anti-PD-L1 antibody is located at H315 and H440.

5. The modified anti-PD-L1 antibody according to any one of embodiments 2-4, further comprising a heavy
chain of SEQ ID NO: 38, wherein the one or more amino acid modifications to abolish Fc-related
effector function are located at L239, L240, and K327.

6. The modified anti-PD-L1 antibody according to embodiment 5, wherein the heavy chain is SEQ ID NO:
41, SEQ ID NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44.

7. The modified anti-PD-L1 antibody according to any one of embodiments 1-6, further comprising a light
chain comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a
CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15.

8. The modified anti-PD-L1 antibody according to embodiment 7, wherein the light chain variable region
is SEQ ID NO: 9.

9. The modified anti-PD-L1 antibody according to embodiment 7 or 8, wherein the light chain further
comprises a light chain constant region.
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The modified anti-PD-L1 antibody according to any one of embodiments 1 or 3, comprising a heavy
chain constant domain of SEQ ID NO: 108, wherein the one or more amino acid modifications to
enhance a clearance rate of the modified anti-PD-L1 antibody is located at H315 and H440.

The modified anti-PD-L1 antibody according to any one of embodiments 2-4, further comprising a heavy
chain constant domain of SEQ ID NO: 108, wherein the one or more amino acid modifications to abolish
Fc-related effector function are located at L239, L240, and K327.

The modified anti-PD-L1 antibody according to embodiment 11, wherein the heavy chain constant
domain is SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57.

The modified anti-PD-L1 antibody according to any one of embodiments 10-12 further comprising a
heavy chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID
NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8; and a light chain variable
region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID
NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15.

The modified anti-PD-L1 antibody according to embodiment 13, wherein the heavy chain variable
region is SEQ ID NO: 2.

The modified anti-PD-L1 antibody according to embodiment 13 or 14, wherein the light chain variable
region is SEQ ID NO: 9.

The modified anti-PD-L1 antibody according to embodiment 15, wherein the light chain further
comprises a light chain constant region.

A modified anti-Programmed Death Ligand 1 (PD-L1) antibody which specifically binds to a human PD-
L1, the modified anti-PD-L1 antibody comprising a heavy chain and a light chain, wherein the modified
anti-PD-L1 antibody has one or more amino acid modifications in the heavy chain to enhance a
clearance rate of the modified anti-PD-L1 antibody from the blood relative to an anti-PD-L1 antibody
without the one or more amino acid modifications.

The modified anti-PD-L1 antibody according to embodiment 17, wherein the modified anti-PD-L1
antibody further comprises one or more amino acid modifications in the heavy chain to abolish Fc-
related effector function.

A modified anti-Programmed Death Ligand 1 (PD-L1) antibody which specifically binds to a human PD-
L1, the modified anti-PD-L1 antibody comprising a heavy chain and a light chain, wherein the modified
anti-PD-L1 antibody has one or more amino acid modifications in the heavy chain to enhance a
clearance rate of the modified anti-PD-L1 antibody from the blood relative to an anti-PD-L1 antibody
without the one or more amino acid modifications and wherein the modified anti-PD-L1 antibody further
comprises one or more amino acid modifications in the heavy chain to abolish Fc-related effector
function.

The modified anti-PD-L1 antibody according to any one of embodiments 17 or 19, wherein the heavy
chain is SEQ ID NO: 38, and wherein the one or more amino acid modifications to enhance a clearance
rate of the modified anti-PD-L1 antibody is located at H315 and H440.

The modified anti-PD-L1 antibody according to any one of embodiments 18-20, wherein the heavy
chain is SEQ ID NO: 38, and wherein the one or more amino acid modifications to abolish Fc-related
effector function are located at L239, L240, and K327.
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The modified anti-PD-L1 antibody according to embodiment 21, wherein the heavy chain is SEQ ID
NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44.

The modified anti-PD-L1 antibody according to any one of embodiments 17-22, wherein the light chain
comprises a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2
of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15.

The modified anti-PD-L1 antibody according to embodiment 23, wherein the light chain variable region
is SEQ ID NO: 9.

The modified anti-PD-L1 antibody according to embodiment 23 or 24, wherein the light chain further
comprises a light chain constant region.

The modified anti-PD-L1 antibody according to any one of embodiments 17 or 19, wherein the heavy
chain comprises a heavy chain constant domain of SEQ ID NO: 108, and wherein the one or more
amino acid modifications to enhance a clearance rate of the modified anti-PD-L1 antibody is located at
H315 and H440.

The modified anti-PD-L1 antibody according to any one of embodiments 18-20, wherein the heavy
chain comprises a heavy chain constant domain of SEQ ID NO: 108, and wherein the one or more
amino acid modifications to abolish Fc-related effector function are located at L239, L240, and K327.
The modified anti-PD-L1 antibody according to embodiment 27, wherein the heavy chain constant
domain is SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57.

The modified anti-PD-L1 antibody according to any one of embodiments 26-28 further comprising a
heavy chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID
NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8; and a light chain variable
region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID
NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15.

The modified anti-PD-L1 antibody according to embodiment 29, wherein the heavy chain variable
region is SEQ ID NO: 2.

The modified anti-PD-L1 antibody according to embodiment 29 or 30, wherein the light chain variable
region is SEQ ID NO: 9.

The modified anti-PD-L1 antibody according to embodiment 31, wherein the light chain further
comprises a light chain constant region.

A modified anti-Programmed Death Ligand 1 (PD-L1) antibody which specifically binds to a human PD-
L1, the modified anti-PD-L1 antibody comprising a heavy chain including a heavy chain variable domain
and a heavy chain constant domain and a light chain including a light chain variable domain and a light
chain constant domain, wherein the modified anti-PD-L1 antibody has one or more amino acid
modifications in the heavy chain constant domain to enhance a clearance rate of the modified anti-PD-
L1 antibody from the blood relative to an anti-PD-L1 antibody without the one or more amino acid
modifications.

The modified anti-PD-L1 antibody according to embodiment 7, wherein the modified anti-PD-L1
antibody further comprises one or more amino acid modifications in the heavy chain constant domain
to abolish Fc-related effector function.

A modified anti-Programmed Death Ligand 1 (PD-L1) antibody which specifically binds to a human PD-
L1, the modified anti-PD-L1 antibody comprising a heavy chain including a heavy chain variable domain
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and a heavy chain constant domain and a light chain including a light chain variable domain and a light
chain constant domain, wherein the modified anti-PD-L1 antibody has one or more amino acid
modifications in the heavy chain constant domain to enhance a clearance rate of the modified anti-PD-
L1 antibody from the blood relative to an anti-PD-L1 antibody without the one or more amino acid
modifications, and wherein the modified anti-PD-L1 antibody having one or more amino acid
modifications in the heavy chain constant domain to abolish Fc-related effector function.

The modified anti-PD-L1 antibody according to any one of embodiments 33 or 35, wherein the heavy
chain is SEQ ID NO: 38, and wherein the one or more amino acid modifications to enhance a clearance
rate of the modified anti-PD-L1 antibody is located at H315 and H440.

The modified anti-PD-L1 antibody according to any one of embodiments 34-36, wherein the heavy
chain is SEQ ID NO: 38, and wherein the one or more amino acid modifications to abolish Fc-related
effector function are located at L239, L240, and K327.

The modified anti-PD-L1 antibody according to embodiment 37, wherein the heavy chain is SEQ ID
NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44.

The modified anti-PD-L1 antibody according to any one of embodiments 33-38, wherein the light chain
variable region includes a CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or
SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15.

The modified anti-PD-L1 antibody according to embodiment 39, wherein the light chain variable region
is SEQ ID NO: 9.

The modified anti-PD-L1 antibody according to any one of embodiments 33 or 35, wherein the heavy
chain comprises a heavy chain constant domain of SEQ ID NO: 108, and wherein the one or more
amino acid modifications to enhance a clearance rate of the modified anti-PD-L1 antibody is located at
H315 and H440.

The modified anti-PD-L1 antibody according to any one of embodiments 34-36, wherein the heavy
chain comprises a heavy chain constant domain of SEQ ID NO: 108, and wherein the one or more
amino acid modifications to abolish Fc-related effector function are located at L239, L240, and K327.
The modified anti-PD-L1 antibody according to embodiment 42, wherein the heavy chain constant
domain is SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57.

The modified anti-PD-L1 antibody according to any one of embodiments 41-43, wherein the heavy
chain variable region includes a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or
SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8; and the light chain variable region
includes a CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13
and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15.

The modified anti-PD-L1 antibody according to embodiment 44, wherein the heavy chain variable
region is SEQ ID NO: 2.

The modified anti-PD-L1 antibody according to embodiment 44 or 45, wherein the light chain variable
region is SEQ ID NO: 9.

A modified anti-Programmed Death Ligand 1 (PD-L1) antibody which specifically binds to a human PD-
L1, the modified anti-PD-L1 antibody comprising a heavy chain including a heavy chain variable domain
and a heavy chain constant domain comprising a lower hinge region, a CH2 domain and a CH3 domain
and a light chain including a light chain variable domain and a light chain constant domain, wherein the
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modified anti-PD-L1 antibody has one or more amino acid modifications in the CH2 domain and/or the
CH3 domain to enhance a clearance rate of the modified anti-PD-L1 antibody from the blood relative
to an anti-PD-L1 antibody without the one or more amino acid modifications.

The modified anti-PD-L1 antibody according to embodiment 47, wherein the modified anti-PD-L1
antibody further comprises one or more amino acid modifications in the lower hinge region and/or the
CH2 domain to abolish Fc-related effector function.

A modified anti-Programmed Death Ligand 1 (PD-L1) antibody which specifically binds to a human PD-
L1, the modified anti-PD-L1 antibody comprising a heavy chain including a heavy chain variable domain
and a heavy chain constant domain comprising a lower hinge region, a CH2 domain and a CH3 domain
and a light chain including a light chain variable domain and a light chain constant domain, wherein the
modified anti-PD-L1 antibody has one or more amino acid modifications in the CH2 domain and/or the
CH3 domain to enhanced a clearance rate of the modified anti-PD-L1 antibody from the blood relative
to an anti-PD-L1 antibody without the one or more amino acid modifications, and wherein the modified
anti-PD-L1 antibody having one or more amino acid modifications in the lower hinge region and/or the
CH2 domain to abolished Fc-related effector function.

The modified anti-PD-L1 antibody according to any one of embodiments 47 or 49, wherein the heavy
chain is SEQ ID NO: 38, and wherein the one or more amino acid modifications to enhance a clearance
rate of the modified anti-PD-L1 antibody is located at H315 and H440.

The modified anti-PD-L1 antibody according to any one of embodiments 48-50, wherein the heavy
chain is SEQ ID NO: 38, and wherein the one or more amino acid modifications to abolish Fc-related
effector function are located at L239, L240, and K327.

The modified anti-PD-L1 antibody according to embodiment 51, wherein the heavy chain is SEQ ID
NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44.

The modified anti-PD-L1 antibody according to any one of embodiments 47-52, wherein the light chain
variable region includes a CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or
SEQ ID NO: 13 and a CDRS3 of SEQ ID NO: 14 or SEQ ID NO 15.

The modified anti-PD-L1 antibody according to embodiment 53, wherein the light chain variable region
is SEQ ID NO: 9.

The modified anti-PD-L1 antibody according to any one of embodiments 47 or 49, wherein the heavy
chain comprises a heavy chain constant domain of SEQ ID NO: 108, and wherein the one or more
amino acid modifications to enhance a clearance rate of the modified anti-PD-L1 antibody is located at
H315 and H440.

The modified anti-PD-L1 antibody according to any one of embodiments 48-50, wherein the heavy
chain comprises a heavy chain constant domain of SEQ ID NO: 108, and wherein the one or more
amino acid modifications to abolish Fc-related effector function are located at L239, L240, and K327.
The modified anti-PD-L1 antibody according to embodiment 56, wherein the heavy chain constant
domain is SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57.

The modified anti-PD-L1 antibody according to any one of embodiments 55-57, wherein the heavy
chain variable region includes a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5 or
SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8; and the light chain variable region
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includes a CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13
and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15.

The modified anti-PD-L1 antibody according to embodiment 58, wherein the heavy chain variable
region is SEQ ID NO: 2.

The modified anti-PD-L1 antibody according to embodiment 58 or 59, wherein the light chain variable
region is SEQ ID NO: 9.

A modified anti-Programmed Death Ligand 1 (PD-L1) antibody, comprising a heavy chain comprising
a heavy chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID
NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8, and a heavy chain constant
region of SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, or SEQ ID NO: 57; and a light chain
comprising a light chain variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2
of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15, wherein the
modified anti-PD-L1 antibody has a clearance rate from the blood that is enhanced relative to an
unmodified anti-PD-L1 antibody; and wherein the modified anti-PD-L1 antibody lacks Fc-related
effector function.

The modified anti-PD-L1 antibody according to embodiment 61, wherein the heavy chain variable
region is SEQ ID NO: 2.

The modified anti-PD-L1 antibody according to embodiment 61 or 62, wherein the heavy chain constant
region is SEQ ID NO: 54.

The modified anti-PD-L1 antibody according to embodiment 63, wherein the heavy chain is SEQ ID
NO: 41.

The modified anti-PD-L1 antibody according to embodiment 61 or 62, wherein the heavy chain constant
region is SEQ ID NO: 55.

The modified anti-PD-L1 antibody according to embodiment 65, wherein the heavy chain is SEQ ID
NO: 42.

The modified anti-PD-L1 antibody according to embodiment 61 or 62, wherein the heavy chain
constant region is SEQ ID NO: 56.

The modified anti-PD-L1 antibody according to embodiment 67, wherein the heavy chain is SEQ ID
NO: 43.

The modified anti-PD-L1 antibody according to embodiment 61 or 62, wherein the heavy chain
constant region is SEQ ID NO: 57.

The modified anti-PD-L1 antibody according to embodiment 69, wherein the heavy chain is SEQ ID
NO: 44.

The modified anti-PD-L1 antibody according to any one of embodiments 61-70, wherein the light chain
further comprises a light chain constant region.

The anti-PD-L1 antibody according to embodiment 71, wherein the light chain constant region is a
kappa light chain constant region or a lambda light chain constant region.

The modified anti-PD-L1 antibody according to embodiment 72, wherein the kappa light chain constant
region is SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, or SEQ ID NO: 20.
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74.

The modified anti-PD-L1 antibody according to embodiment 72, wherein the lambda light chain
constant region is SEQ ID NO: 26, SEQ ID NO: 27, SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30,
or SEQ ID NO: 31.

75.The modified anti-PD-L1 antibody according to any one of embodiments 61-74, wherein the light chain

76.

77.

78.

79.

80.

81.

82.

variable region is SEQ ID NO: 9.

The modified anti-PD-L1 antibody according to any one of embodiments 61-75, wherein the light
chain is SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23, SEQ ID NO: 24, SEQ ID NO: 25, SEQ ID
NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, or SEQ ID NO: 37.

A modified anti-Programmed Death Ligand 1 (PD-L1) antibody comprising a heavy chain of SEQ ID
NO: 42, SEQ ID NO: 43 or SEQ ID NO: 44; and a light chain of SEQ ID NO 21.

A modified anti-Programmed Death Ligand 1 (PD-L1) antibody comprising a heavy chain of SEQ ID
NO: 42; and a light chain of SEQ ID NO 21.

A modified anti-Programmed Death Ligand 1 (PD-L1) antibody comprising a heavy chain comprising a
heavy chain variable region of SEQ ID NO: 2 and a heavy chain constant region of SEQ ID NO: 55,
SEQ ID NO: 56, or SEQ ID NO: 57; and a light chain comprising a light chain variable region of SEQ
ID NO 9 and a light chain constant region of SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID
NO: 19, or SEQ ID NO: 20.

A modified anti-Programmed Death Ligand 1 (PD-L1) antibody comprising a heavy chain comprising a
heavy chain variable region of SEQ ID NO: 2 and a heavy chain constant region of SEQ ID NO: 55;
and a light chain comprising a light chain variable region of SEQ ID NO 9 and a light chain constant
region of SEQ ID NO: 16.

The modified anti-PD-L1 antibody according to any one of embodiments 1-80, having a half-life of about
30 hours to about 36 hours, about 30 hours to about 42 hours, about 30 hours to about 48 hours, about
32 hours to about 36 hours, about 32 hours to about 42 hours, about 32 hours to about 48 hours, about
34 hours to about 36 hours, about 34 hours to about 42 hours, about 34 hours to about 48 hours, about
36 hours to about 42 hours, about 36 hours to about 48 hours, about 42 hours to about 48 hours, about
1 day to about 2 days, about 1 day to about 3 days, about 1 day to about 4 days, about 1 day to about
5 days, about 1 day to about 6 days, about 1 day to about 7 days, about 2 days to about 3 days, about
2 days to about 4 days, about 2 days to about 5 days, about 2 days to about 6 days, about 2 days to
about 7 days, about 3 days to about 4 days, about 3 days to about 5 days, about 3 days to about 6
days, about 3 days to about 7 days, about 4 days to about 5 days, about 4 days to about 6 days, about
4 days to about 7 days, about 5 days to about 6 days, about 5 days to about 7 days, or about 6 days
to about 7 days.

The modified anti-PD-L1 antibody according to any one of embodiments 1-81, the modified anti-PD-L1
antibody is cleared from the blood in about 30 hours to about 36 hours, about 30 hours to about 42
hours, about 30 hours to about 48 hours, about 32 hours to about 36 hours, about 32 hours to about
42 hours, about 32 hours to about 48 hours, about 34 hours to about 36 hours, about 34 hours to about
42 hours, about 34 hours to about 48 hours, about 36 hours to about 42 hours, about 36 hours to about
48 hours, about 42 hours to about 48 hours, about 1 day to about 2 days, about 1 day to about 3 days,
about 1 day to about 4 days, about 1 day to about 5 days, about 1 day to about 6 days, about 1 day to
about 7 days, about 2 days to about 3 days, about 2 days to about 4 days, about 2 days to about 5
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days, about 2 days to about 6 days, about 2 days to about 7 days, about 3 days to about 4 days, about
3 days to about 5 days, about 3 days to about 6 days, about 3 days to about 7 days, about 4 days to
about 5 days, about 4 days to about 6 days, about 4 days to about 7 days, about 5 days to about 6
days, about 5 days to about 7 days, or about 6 days to about 7 days.

The modified anti-PD-L1 antibody according to any one of embodiments 1-82, the modified anti-PD-L1
antibody occupies its cognate PD-1 receptor for about 30 hours to about 36 hours, about 30 hours to
about 42 hours, about 30 hours to about 48 hours, about 32 hours to about 36 hours, about 32 hours
to about 42 hours, about 32 hours to about 48 hours, about 34 hours to about 36 hours, about 34 hours
to about 42 hours, about 34 hours to about 48 hours, about 36 hours to about 42 hours, about 36 hours
to about 48 hours, about 42 hours to about 48 hours, about 1 day to about 2 days, about 1 day to about
3 days, about 1 day to about 4 days, about 1 day to about 5 days, about 1 day to about 6 days, about
1 day to about 7 days, about 2 days to about 3 days, about 2 days to about 4 days, about 2 days to
about 5 days, about 2 days to about 6 days, about 2 days to about 7 days, about 3 days to about 4
days, about 3 days to about 5 days, about 3 days to about 6 days, about 3 days to about 7 days, about
4 days to about 5 days, about 4 days to about 6 days, about 4 days to about 7 days, about 5 days to
about 6 days, about 5 days to about 7 days, or about 6 days to about 7 days.

A pharmaceutical composition comprising a modified anti-PD-L1 antibody as defined in any one of
embodiments 1-83.

Use of a modified anti-PD-L1 antibody as defined in any one of embodiments 1-83 for the manufacture
of a medicament in treating a neurodegenerative disease.

Use according to embodiment 85, wherein the neurodegenerative disease includes aged-related
dementia, Alzheimer’s disease, amyotrophic lateral sclerosis, dementia, Parkinson’s disease,
Huntington’s disease, primary progressive multiple sclerosis; secondary progressive multiple sclerosis,
corticobasal degeneration, Rett syndrome, a tauopathy, a retinal degeneration disorder; anterior
ischemic optic neuropathy; glaucoma; uveitis; depression; trauma-associated stress or post-traumatic
stress disorder, frontotemporal dementia, Lewy body dementias, mild cognitive impairments, posterior
cortical atrophy, primary progressive aphasia, progressive supranuclear palsy or an injury of the CNS.
Use of a modified anti-PD-L1 antibody as defined in any one of embodiments 1-83 for the manufacture
of a medicament in treating an Alzheimer’s Disease.

A pharmaceutical kit comprising a modified anti-PD-L1 antibody as defined in any one of embodiments
1-83.

A pharmaceutical kit comprising a pharmaceutical composition as defined in embodiment 84.

A pharmaceutical kit comprising a medicament as defined in embodiment 85.

A method of treating a neurodegenerative disease, the method comprising administering to an
individual in need thereof a modified anti-PD-L1 antibody as defined in any one of embodiments 1-83.
A method of treating a neurodegenerative disease, the method comprising administering to an
individual in need thereof a pharmaceutical composition as defined in embodiment 84.

A method of treating a neurodegenerative disease, the method comprising administering to an
individual in need thereof a medicament as defined in embodiment 85.

The method according to any one of embodiments 91-93, wherein the neurodegenerative disease
includes aged-related dementia, Alzheimer's disease, amyotrophic lateral sclerosis, dementia,
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95.

96.

97.

98.

99.

100

101.

102.

103.

104.

105.

106.

Parkinson’s disease Huntington’s disease, primary progressive multiple sclerosis; secondary
progressive multiple sclerosis, corticobasal degeneration, Rett syndrome, a tauopathy, a retinal
degeneration disorder; anterior ischemic optic neuropathy; glaucoma; uveitis; depression; trauma-
associated stress or post-traumatic stress disorder, frontotemporal dementia, Lewy body dementias,
mild cognitive impairments, posterior cortical atrophy, primary progressive aphasia, progressive
supranuclear palsy or an injury of the CNS.

A modified anti-PD-L1 antibody as defined in any one of embodiments 1-83 for use in treating a
neurodegenerative disease.

The modified anti-PD-L1 antibody according to embodiment 95, wherein the neurodegenerative
disease includes aged-related dementia, Alzheimer’s disease, amyotrophic lateral sclerosis, dementia,
Parkinson’s disease Huntington’s disease, primary progressive multiple sclerosis; secondary
progressive multiple sclerosis, corticobasal degeneration, Rett syndrome, a tauopathy, a retinal
degeneration disorder; anterior ischemic optic neuropathy; glaucoma; uveitis; depression; trauma-
associated stress or post-traumatic stress disorder, frontotemporal dementia, Lewy body dementias,
mild cognitive impairments, posterior cortical atrophy, primary progressive aphasia, progressive
supranuclear palsy or an injury of the CNS.

A method of treating an Alzheimer’s Disease, the method comprising administering to an individual in
need thereof a modified anti-PD-L1 antibody as defined in any one of embodiments 1-83.

A method of treating an Alzheimer’s Disease, the method comprising administering to an individual in
need thereof a pharmaceutical composition as defined in embodiment 84.

A method of treating an Alzheimer’s Disease, the method comprising administering to an individual in
need thereof a medicament as defined in embodiment 85.

. A modified anti-PD-L1 antibody as defined in any one of embodiments 1-83 for use in treating an

Alzheimer’s Disease.

A polynucleotide comprising a nucleic acid sequence encoding a heavy chain from a modified anti-
PD-L1 antibody as defined in any one of embodiments 1-83 or a nucleic acid sequence encoding a
light chain from a modified anti-PD-L1 antibody as defined in any one of embodiments 1-83.

The polynucleotide according to embodiment 101, wherein the nucleic acid sequence encoding the
heavy chain is SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID NO: 62,
SEQ ID NO: 63, SEQ ID NO: 64, or SEQ ID NO: 65.

The polynucleotide according to embodiment 101, wherein the nucleic acid sequence encoding the
light chain is SEQ ID NO: 82 or SEQ ID NO: 83.

A polynucleotide of SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID NO:
62, SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO:
76, SEQ ID NO: 77, SEQ ID NO: 78, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 81, SEQ ID NO:
82, SEQ ID NO: 83, SEQ ID NO: 86, or SEQ ID NO: 87.

An expression construct comprising a nucleic acid sequence encoding a heavy chain from a modified
anti-PD-L1 antibody as defined in any one of embodiments 1-83.

The expression construct according to embodiment 105, wherein the nucleic acid sequence encoding
the heavy chain is SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID NO: 62,
SEQ ID NO: 63, SEQ ID NO: 64, or SEQ ID NO: 65.
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107. An expression construct comprising a nucleic acid sequence encoding a light chain from a modified
anti-PD-L1 antibody as defined in any one of embodiments 1-83.

108. The expression construct according to embodiment 107, wherein the nucleic acid sequence encoding
the light chain is SEQ ID NO: 82 or SEQ ID NO: 83.

109. An expression construct comprising SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO:
61, SEQ ID NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65, SEQ ID NO: 74, SEQ ID NO:
75, SEQ ID NO: 76, SEQ ID NO: 77, SEQ ID NO: 78, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO:
81, SEQ ID NO: 82, SEQ ID NO: 83, SEQ ID NO: 86, or SEQ ID NO: 87.

110. A method of making a modified anti-PD-L1 antibody comprising expressing in a host cell a first and a
second expression construct, wherein the first expression construct is defined by embodiment 105 or
106, and the second expression construct is defined by embodiment 107 or 108.

111. A method of making a modified anti-PD-L1 antibody comprising expressing in a host cell a first and a
second expression construct, wherein the first expression construct comprises SEQ ID NO: 58, SEQ
ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, SEQ
ID NO: 65, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 76, SEQ ID NO: 77, SEQ ID NO: 78, SEQ
ID NO: 79, SEQ ID NO: 80, or SEQ ID NO: 81, and the second expression construct comprises SEQ
ID NO: 82, SEQ ID NO: 83, SEQ ID NO: 86, or SEQ ID NO: 87.

112. The method according to embodiment 110 or 111, further comprising purifying the modified anti-PD-
L1 antibody.

113. The method according to embodiments 110-112, wherein the modified anti-PD-L1 antibody produced
is defined by any one of embodiments 1-83.

114. A modified anti-Programmed Death Ligand 1 (PD-L1) antibody, comprising a heavy chain comprising
a heavy chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ
ID NO: 5 0or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8, and a heavy chain constant
region of SEQ ID NO: 55; SEQ ID NO: 56 or SEQ ID NO: 57 and a light chain comprising a light chain
variable region including CDR1 of SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or
SEQ ID NO: 13 and a CDR3 of SEQ ID NO: 14 or SEQ ID NO 15.

115. The modified anti-PD-L1 antibody according to embodiment 114, wherein the heavy chain variable
region is SEQ ID NO: 2.

116. The modified anti-PD-L1 antibody according to embodiment 115, wherein the heavy chain is SEQ ID
NO: 42, SEQ ID NO: 43 or SEQ ID NO: 44.

117. The modified anti-PD-L1 antibody according to any one of embodiments 114-116, wherein the light
chain variable region is SEQ ID NO: 9.

118. The modified anti-PD-L1 antibody according to any one of embodiments 114-117, wherein the light
chain further comprises a kappa light chain constant region.

119. The modified anti-PD-L1 antibody according to embodiment 118, wherein the kappa light chain
constant region is SEQ ID NO: 16.

120. The modified anti-PD-L1 antibody according to any one of embodiments 114-119, wherein the light
chain is SEQ ID NO: 21.

121. A modified anti-Programmed Death Ligand 1 (PD-L1) antibody comprising a heavy chain comprising
a heavy chain variable region of SEQ ID NO: 2 and a heavy chain constant region of SEQ ID NO: 55,
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122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

SEQ ID NO: 56, or SEQ ID NO: 57; and a light chain comprising a light chain variable region of SEQ
ID NO: 9 and a light chain constant region of SEQ ID NO: 16.

A pharmaceutical composition comprising a modified anti-PD-L1 antibody as defined in any one of
embodiments 114-121.

A pharmaceutical kit comprising a modified anti-PD-L1 antibody as defined in any one of embodiments
114-121 or a pharmaceutical composition as defined in embodiment 122.

A modified anti-PD-L1 antibody as defined in any one of embodiments 114-121, a pharmaceutical
composition as defined in embodiment 122, or a pharmaceutical kit as defined in embodiment 123 for
treating an Alzheimer’s Disease.

Use of a modified anti-PD-L1 antibody as defined in any one of embodiments 114-121 or a
pharmaceutical composition as defined in embodiment 122 in the manufacture of a medicament in
treating an Alzheimer’s Disease.

Use of a modified anti-PD-L1 antibody as defined in any one of embodiments 114-121, a
pharmaceutical composition as defined in embodiment 122, or a pharmaceutical kit as defined in
embodiment 123 for treating an Alzheimer’s Disease.

A method of treating an Alzheimer’s Disease, the method comprising administering to an individual in
need thereof a modified anti-PD-L1 antibody as defined in any one of embodiments 114-121, a
pharmaceutical composition as defined in embodiment 122, a pharmaceutical kit as defined in
embodiment 123, or a medicament as defined in embodiment 125.

A polynucleotide comprising a nucleic acid sequence encoding a heavy chain from a modified anti-
PD-L1 antibody as defined in any one of embodiments 114-121 or a nucleic acid sequence encoding
a light chain from a modified anti-PD-L1 antibody as defined in any one of embodiments 114-121.
The polynucleotide according to embodiment 128, wherein the nucleic acid sequence encoding the
heavy chain comprises SEQ ID NO: 58, SEQ ID NO: 59, SEQ ID NO: 60, SEQ ID NO: 61, SEQ ID
NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, or SEQ ID NO: 65.

The polynucleotide according to embodiment 128 or 129, wherein the nucleic acid sequence encoding
the light chain comprises SEQ ID NO: 82 or SEQ ID NO: 83.

An expression construct comprising a nucleic acid sequence encoding a heavy chain from a modified
anti-PD-L1 antibody as defined in embodiment 128 or 129.

An expression construct comprising a nucleic acid sequence encoding a light chain from a modified
anti-PD-L1 antibody as defined in embodiment 128 or 130.

A method of making a modified anti-PD-L1 antibody comprising expressing in a host cell a first and a
second expression construct, wherein the first expression construct is defined by embodiment 131,
and the second expression construct is defined by embodiment 132.

The method according to embodiment 133, wherein the modified anti-PD-L1 antibody produced is
defined by any one of embodiments 114-121.

EXAMPLES

[247] The following non-limiting examples are provided for illustrative purposes only in order to facilitate

a more complete understanding of representative embodiments now contemplated. These examples
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should not be construed to limit any of the embodiments described in the present specification, including
those pertaining to the antibodies, therapeutic compositions, or methods and uses disclosed herein.

[248] In all the studies described herein two different animal models were employed, a 5XFAD mouse
model for Alzheimer Disease (AD) and a DM-hTAU mouse model for dementia. The 5XFAD transgenic
mice express mutant human APP(695) with the Swedish (K670N, M671L), Florida (I716V), and London
(V7171) Familial Alzheimer's Disease (FAD) mutations along with human PS1 harboring two FAD mutations:
M146L and L286V. 5XFAD mice recapitulate major features of Alzheimer's disease, i.e. amyloid pathology,
brain inflammation and neuronal loss (Oakley et al, 2006). In 5XFAD mice, reduced hippocampal-
dependent spatial learning/memory performance relative to age-matched wild-type (WT) mice can be
detected starting from 5 to 6 months of age using a radial arm water maze (RAWM) (Puzzo et al, 2014).

[249] The DM-hTAU model is a transgenic mouse expressing the human-tau (htau) gene with two
mutations, K257T/P301S (double mutant, DM), that are associated with severe phenotypes of
frontotemporal-dementia in humans. These mice develop neurofibrillary-tangles (NFT), characteristic of a
wide-range of tauopathies, including Alzheimer's-disease and other neurodegenerative diseases.
Pathological features in these mice include cognitive deficits, neuroinflammation, glial cell activation, and
phosphorylation of tau proteins, and accumulation of aggregated tau within the brain (Rosenmann et al,
2008). In DM-hTAU mice reduced learning skills are measured by testing behavioral performance using
the T-maze spontaneous alteration test. A decline in learning skills is typically detected starting from 7 to 8
months of age. The assay includes habituation of the animal in a T-maze with 3 arms of which one arm is
closed (novel). Healthy mice prefer to visit an unfamiliar space, therefore, upon opening of the closed arm,
the wild-type (WT) animals prefer to go into the novel arm, and thus spend more than 60% of the total time
(an average of 80 out of 120 seconds) in the novel arm. In contrast, the DM-hTAU mice showed no
preference to the novel arm (around 30% of the total time per each arm).

Example 1
Anti-PD-L1 Antibody Activity Facilitates Monocyte-Derived Macrophage Entry into Diseased Brain
Parenchyma to Resolve Neurogenic Pathologies

[250] Monocytes are recruited to tissues under pathological conditions, where they differentiate into
macrophages or dendritic cells (DC). They have been shown to be indispensable in the immunological
defense against pathogens, tumor cells, and as shown over the last decade, in resolving neurodegenerative
diseases. To test if the beneficial effect of anti-PD-L1 treatment is dependent on monocyte homing into the
brain, we took advantage of the fact that monocyte trafficking to tissues, including to the brain, is dependent
on CC-chemokine ligand 2 (CCL2; also known as MCP1), which facilitates the emigration of Ly6Chi
monocytes from the bone marrow to tissues. It is known that neutralizing antibodies to CCR2 impaired

monocyte-derived macrophage homing to the CNS, and repair following spinal cord injury.

[251] To assess the role of monocyte-derived macrophages in the repair process, induced by anti-PD-
L1, DM-hTAU mice were injected anti-CCR2 antibodies (clone MC21) every 3 days starting 3 days prior to
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PD-L1 antibody administration, up to day 12 following PD-L1 antibody treatment (FIG. 1A). Monocytes
home to the brain following anti-PD-1 treatment and their number is higher at 2 weeks relative to 1-week
post treatment. In this experiment, 5 groups of animals were included: 1) Wild type mice; 2) DM-hTAU
treated with 1.5 mg rat IgG2b anti-KLH antibody control; 3) DM-hTAU treated with 1.5 mg rat anti-mouse
PD-L1 monoclonal antibody (clone 10F.9G2, BioXCell); 4) DM-hTAU treated repeatedly with anti-CCR2
antibody (MC21) only; and 5) DM-hTAU treated with both anti-CCR2 (MC21) and anti-PD-L1 antibodies.
One month after the treatment, all mice were scored for their cognitive performance in three independent
paradigms, T-Maze (FIG. 1C), Y-Maze (FIG. 1D) and Novel Object recognition (NOR) (FIG. 1E). Three
one-way ANOVAs were performed to analyze the behavioral data. One week prior to the first
administration, animals were subjected to a pre-test using a T-maze in order to assess their cognitive
performance prior to any therapeutic intervention (FIG. 1B).

[252] A significant main effect of treatment with anti-PD-L1 antibody was detected for each of the
cognitive tests (Y-maze: F(4,52)=12.48, p>0.0001; T-maze: F(4,56)=9.068, p<0.0001; NOR:
F(4,52)=12.48, p<0.0001). To assess significant difference between the experimental groups, a Tukey’s
test for multiple comparisons was performed for each of the behavioral tests. A significant difference is
represented by: *p<0.05, ** p<0.01, ***p<0.001. Data showed that anti-CCR2 antibody abrogated the effect
of anti-PD-L1 therapy. In addition, the anti-CCR2 antibody treatment selectively reduced only monocyte
levels, and no other T cell/leukocyte populations in the blood and spleen (FIG. 2A-D). These results
indicated that anti-CCR2 antibody abrogated the effect of anti-PD-L1 therapy by selectively reducing
monocyte levels.

[253] To test whether enhanced trafficking of immune cells to the brain followed an anti-PD-L1 treatment,
brain parenchyma tissue from DM-hTAU mice were analyzed by flow cytometry for the presence of
CD45"gh/CD11bNa infiltrating myeloid cells. This population is mainly comprised of infiltrating cells, unlike
the CD45°*CD11blov or intermediate population, which represent resident microglia. Brains from the same
mice were excised 2 weeks after being treated with either rat anti-mouse PD-L1 monoclonal antibody (clone
10F.9G2, BioXCell) (n=10) or rat IgG2b anti-KLH antibody as control (n=16). Cell were harvested from
these brains and stained by immunohistochemistry using the fluorochrome-labeled monoclonal antibodies
Brilliant-violet 421-conjugated anti-CD45 antibodies, PE-conjugated anti-CD11b antibodies, FITC-
conjugated anti-CD11b antibodies, and APC-conjugated anti-Ly6C antibodies. Cells were analyzed on an
LSRII cytometer (BD Biosciences) using FlowJo software (FIG. 3A). In each experiment, relevant negative
control groups, positive controls and single-stained samples for each tissue were used to identify the
populations of interest and to exclude other populations. Results are pooled from two independent
experiments. Data are shown as mean + s.e.m.; * P <0.05, **P < 0.01, ***P < 0.001. Quantitative analysis
of brain CD45Mg"/CD11bhie" cells demonstrated a significant increase of infiltrating CD45Migh/CD11bhish cells
in the brains of DM-hTAU mice treated with anti-PD-L1 antibody relative to those treated with the rat IgG2b
anti-KLH antibody control (FIG. 3B). The results indicate that an anti-PD-L1 treatment facilitated recruitment
of monocyte-derived macrophages (CD45Ma"/CD11bhigh) to the brain parenchyma.

100



[254] To confirm the observation made based on cell lineage and high expression of CD45 and CD11b,
the experiment above was repeated with bone marrow (BM)-chimeric mice, in which the donor BM cells
were taken from mice with GFP-labeled hematopoietic cells. To create such chimera, recipient DM-hTAU
mice were conditioned with lethal-dose irradiation, with the radiation beam targeting the lower part of the
body while avoiding the head, prior to BM transplantation. Following establishment of chimerism, animals
were treated with either rat anti-mouse PD-L1 monoclonal antibody (clone 10F.9G2, BioXCell) (n=4) or with
rat IgG2b anti-KLH antibody control (n=6). Brains were analyzed 2 weeks after the administration of the
antibody. Analysis by flow cytometry, revealed that among the CD45MehCD11b"ish cells, about 50% of the
cells were GFP+, which was consistent with the extent of the chimerism, and confirmed their identity as
infiltrating monocytes, rather than activated resident microglia (FIG. 4A). No GFP+ cells were seen among
the CD45"°*CD11b* cells. Notably, only GFP+CD45+*CD11b* myeloid cells were gated; BM-derived cells
that were GFP+CD45*CD11b- were not analyzed. Treatment with anti-PD-L1 antibody resulted in an
approximately 3-fold increase in the frequency of GFP+CD45M9hCD11bhe" cells in animals, relative to IgG-
treated controls (FIG. 4B). Notably, this number underestimates the number of homing macrophages since
the chimerism was incomplete, and thus about 50% of the infiltrating cells were not GFP-labelled.

[255] The brains of other mice from the same experiment were excised and processed for
immunohistochemistry, which revealed the presence of GFP+IBA-1+ myeloid cells in the brain parenchyma
(mainly in the cortex) of the anti-PD-L1-treated brains (FIG. 5A). Brain sections from the same animals
were also stained for the anti-inflammatory cytokine, IL-10, and observed its co-localization with infiltrating
monocyte-derived macrophages, but not with IBA-1+*GFP- microglia (FIG. 5B).

[256] Taken together, these results suggest that systemic immune activation, under conditions of chronic
neurodegenerative diseases, facilitates the entry of peripheral monocyte-derived macrophages to the
diseased brain. These experiments further indicate that monocyte-derived macrophages in the diseased
brain parenchyma can contribute to resolution of the local inflammation, and promote local phagocytic
activity, needed for the removal of cellular debris and for clearance of pathological conformations of
misfolded and aggregated proteins.

Example 2
Anti-PD-L1 Antibody Treatment Improves Cognitive Performance and Reduces Brain Pathology

[257] This example describes experiments demonstrating that an anti-PD-L1 treatment is effective in
improving cognitive performance and brain pathology in a 5XFAD mouse model of AD and a DM-h-Tau
mouse model for dementia.

[258] In one series of experiments, a 5XFAD mouse model was used to assess whether an anti-PD-L1
antibody treatment improved cognitive performance. In 5XFAD mice, reduced hippocampal-dependent
spatial learning/memory performance relative to age-matched wild-type (WT) mice, using the radial arm
water maze (RAWM), can be detected starting from 5 to 6 months of age. Male and female 5XFAD mice
(average cohorts aged 6 months) were treated with either 0.1 mg/mouse (n=8), 0.5 mg/mouse (n=9) or 1.5
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mg/mouse (n=9), single dose injections of a rat anti-mouse PD-L1 monoclonal antibody (clone 10F.9G2,
BioXCell), or 1.5 mg/mouse (n=9) rat IgG2b anti-KLH antibody control (LTF-2 clone; BioXcell) (FIG. 6A).
Aged matched wild-type (WT) mice were used as additional control group (n=10). Significance was
calculated using two-way repeated-measures ANOVA followed by Dunnett's post-hoc test for multiple
comparisons. While 0.1 mg of the anti-PD-L1 antibody did not have any effect on cognitive performance
compared to treatment with isotype control antibody (control animals), both 0.5 mg and 1.5 mg doses of
the anti-PD-L1 antibody showed a significant beneficial effect in 5XFAD mice relative to control animals
(FIG. 6B). Treatment effect was significant at one month following antibody administration and declined at
2-months post treatment (FIG. 6C). Slightly better performance was shown in the 5XFAD mice treated with
1.5 mg/mouse relative to mice treated with 0.5 mg/mouse (FIG. 6B-C).

[259] To examine the effect of anti-PD-L1 antibody treatment on brain pathology, brains from 5XFAD
mice were analyzed at the end of the study period, 2 months following treatment by immunohistochemistry.
Brains were removed after perfusion, 6 um coronal slices were collected, and 5 sections per mouse were
immune-stained for glial fibrillary acidic protein (GFAP) at 4-5 different pre-determined depths throughout
the region of interest (dentate gyrus or cerebral cortex). Histogram-based segmentation of positively
stained pixels was performed using Image-Pro Plus software (Media Cybernetics, Bethesda, MD, USA).
The segmentation algorithm was manually applied to each image, calculating the size of a manually
selected area of the dentate gyrus, and locating within it all cells expressing GFAP fluorescence. The
algorithm then measures the total area of the detected cells (FIG. 7A), their fluorescence intensity (FIG.
7B), and number of cells which are larger than 1000 pixels (FIG. 7C). The calculation is as follows:
“Area/Area” is the area of all detected GFAP~ cells divided by the total selected area of the dentate gyrus;
and “CTCF” is the mean fluorescence of the detected cells, corrected to the mean fluorescence of the whole
dentate gyrus. Quantification was performed in a blinded fashion to the identity of the treatment groups.
Analysis of GFAP immunostaining using a marker for astrogliosis and neuroinflammation showed a clear
treatment effect on reducing astrogliosis which was observed as late as 8 weeks following single antibody
administration (FIG. 7A-C).

[260] In another series of experiments, a DM-hTAU mouse model was used to assess whether an anti-
PD-L1 antibody treatment improved cognitive performance. Male and female DM-hTAU mice (average
cohorts aged 9 months) were treated with either 0.1 mg/mouse (n=7), 0.5 mg/mouse (n=9) or 1.5 mg/mouse
(n=9), single dose injections of rat anti-mouse PD-L1 monoclonal antibody (clone 10F.9G2, BioXCell), or
1.5 mg/mouse (n=10) a rat |lgG2b anti-KLH antibody (clone LTF-2; BioXCell)(FIG. 8A). Aged matched wild-
type (WT) mice were used as additional control group (n=10). Cognitive performance was assessed using
a T-maze assay. Significance was calculated using one-way ANOVA followed by Fisher’s post-hoc test for
multiple comparisons. As in the 5xFAD mice, an anti-PD-L1 treatment was found to be effective in DM-
hTAU mice following a single administration of 1.5 mg/mouse or 0.5 mg/mouse but not following

administration of 0.1 mg/mouse (FIG. 8B).

[261] To examine the duration of the treatment effect on behavior following a single antibody
administration, DM-hTAU mice were treated with the two effective dosages (0.5 or 1.5 mg/mouse) or with
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rat IgG2b anti-KLH antibody control , and assessed by a T-maze assay 1 month and 2 months after a single
antibody administration. DM-hTAU mice were treated with either 0.5 mg/mouse (n=6) or 1.5 mg/mouse
(n=5), single dose injection and aged matched wild-type (WT) mice were used as a control group (n=10).
Significance was calculated using one-way ANOVA followed by Fisher’s post-hoc test. Treatment effect
was observed at 1-month post-injection of 0.5 mg/mouse or the 1.5 mg/mouse dosages (FIG. 9A). The
effect on behavior that was observed 1 month after treatment was transient, at 2 months following injection,
no significant difference in behavior performance could be observed between anti-PD-L1 and isotype-

control treated animals (FIG. 9B).

[262] In addition, the effect of an anti-PD-L1 antibody treatment on brain pathology was examined in the
same DM-hTAU mice at the end of the experimental period (2 months after the injection) by
immunohistochemistry staining to phosphorylated Tau. DM-hTAU mice with either effective or non-effective
dosages of anti-PD-L1 antibody (0.1, 0.5, or 1.5 mg/mouse respectively) were euthanized and their brains
processed and analyzed by immunohistochemistry staining for AT-180 (Phospho-Tau Thr231)
immunoreactivity, in the hippocampal C1 and CAS3 regions. Significance was calculated using one-way
ANOVA followed by Fisher’s exact test. Immunohistochemical analysis of brain sections from DM-hTAU
mice revealed reduced immunoreactivity in staining for the AT-180 epitope in the hippocampal CA1 and
CA3 regions, following anti-PD-L1 blockade as compared to the IgG isotype control group (FIG. 10). These
results reveled a dose response-dependent effect of anti-PD-L1 on hippocampal tau phosphorylation in
DM-hTAU mice.

[263] Levels of the pro-inflammatory cytokine IL-18 were then examined in DM-hTAU mice because
elevation in brain-parenchymal of IL-18 levels was previously linked to cognitive decline in murine models
of dementia. Using a FRET-based immunoassay change in mean hippocampal IL-13 protein levels,
normalized to mg protein measured in each homogenate, was measured in untreated DM-hTAU mice (n=3),
DM-hTAU mice treated with either 1.5 mg/mouse of anti-PD-L1 antibody (n=6) or with 1.5 mg/mouse of rat
IgG2b anti-KLH antibody (n=6) and wild-type (WT) littermates (n=6) (average cohorts aged 9 months).
Significance was calculated using one-way ANOVA and Fisher exact-test.

[264] Analysis of brain sections from DM-hTAU mice, treated with either anti-PD-L1 antibodies or rat
IgG2b anti-KLH antibody controls revealed IL-1B levels in the brain parenchyma deceased following
treatment with anti-PD-L1 antibody as compared with the rat IgG2b anti-KLH antibody control (FIG. 11A-
B). Moreover, IL-1B immunoreactivity was found to be co-localized mainly with GFAP expressing cells, a
marker of astrocytes, but not with the myeloid cell marker IBA-1, including microglia and monocyte-derived
macrophages (FIG. 11C).

[265] To quantify the ability of anti-PD-L1 antibody treatment to decrease IL-1( levels in the brains of the
DM-hTAU mouse, experiment were repeated using four groups of mice, including DM-hTAU and wild-type
(WT) littermates that were left untreated, compared with DM-hTAU treated with 1gG control antibody or
treated with anti-PD-L1 antibody. After verifying the effect on behavior, which was tested 1 month following
treatment initiation, mice were perfused and their brains excised, with half of each brain used to prepare
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separate protein extracts from hippocampi and cortices, while the other hemisphere from each brain was
processed for histochemistry. The results indicate that significantly higher levels of IL-13 was found in the
hippocampi of DM-hTAU mice relative to age-matched wild type littermates, and a significant reduction in
IL-1B levels followed an anti-PD-L1 antibody treatment relative to untreated, or IgGb-treated DM-hTAU
mice (FIG. 11D). Moreover, linear regression analysis revealed a correlation in these animals between
behavioral outcome and levels of IL-13 (FIG. 11E).

[266] The beneficial effect of PD-1/PD-L1 blockade using antibodies was also evaluated by assessing
changes in the inflammatory cytokine profile of the brain. Quantitative determination of mRNA expression
levels for the genes tnf-a; il-6, il-12p40, and II-183, measured by RT-qPCR, in hippocampi isolated from DM-
hTAU mice 1 month after treatment with 19G control (n=6), anti-PD-1 (n=6), or anti- PD-L1 (n=4).
Significance was calculated using one-way ANOVA and Fisher exact-test. Quantitative RT-qPCR revealed
that both anti-PD-1 and anti-PD-L1 treatment led to a reduction in the expression levels of the inflammatory
cytokine genes tnf-a (FIG. 11F), il-6 (FIG. 11G), il-12p40 (FIG. 11H), and //I-18 (FIG. 11l) relative to the IgG-
treated control group.

[267] Taken together, these results demonstrate that efficacy in terms of cognitive outcome and brain
pathology was shown following a single administration of anti-PD-L1 antibodies in dosages of 0.5 or 1.5
mg/mouse but not with 0.1 mg/mouse, in mouse models of AD and dementia.

Example 3
Anti-PD-L1 Antibody Pharmacokinetics and Pharmacodynamics

[268] To learn about pharmacokinetics of an anti-PD-L1 antibody wild-type mice were injected with
different dosages of an anti-PD-L1 antibody to determine the half-life of the antibody. Male C57BL/6J mice
were injected once i.p. with either 0.1 mg/mouse (n=3), 0.5 mg/mouse (n=3) or 1.5 mg/mouse (n=3), single
dose injections of rat anti-mouse PD-L1 monoclonal antibody (clone 10F.9G2, BioXCell). Serum was
collected at different time point following injection and serum levels of anti-PD-L1 antibodies were quantified
using ELISA. The results of the PK study demonstrate a half-life of about 24 hours for the anti-PD-L1
antibody in each of the treated dosages (Table 3; FIG. 12).

Table 3. Half-Life of Rat Anti-Mouse PD-L1 Monoclonal Antibody
. AUCal AUC,.7
Antibody Dose Cmax ti2 (h) (ug/mL-h) (ug/mL-h)
0.1 mg/mouse 22.02 17.34 339 123
0.5 mg/mouse 828.13 22.09 11,948 3,558
1.5 mg/mouse 1886.04 21.55 60,987 10,979

[269] Receptor occupancy by anti-PD-L1 antibodies on cells that express PD-L1 block PD-1 from
interaction of their ligand, which neutralizes their inhibitory activity, thereby leads to higher levels of PD-1+
effector memory T cells. Thus, in response to antibody administration both receptor occupancy on blood
CD3+* T lymphocytes and percentage of PD-1+ effector memory T-cells (PD-1+ memory T cells) were
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examined at various time points following single injection of 0.1, 0.5 or 1.5 mg/mouse of rat anti-mouse PD-
L1 monoclonal antibody. To identify the minimal effective concentration of antibody in the serum, the
concentration of the anti-PD-L1 antibody in the serum was correlated to receptor occupancy on blood T
lymphocytes. The pharmacodynamics of treatment effect on levels of PD-1+ memory T-cells in the blood
was also examined. Male and female 5XFAD and wild-type (WT) mice (average cohorts aged 6 months)
were treated with different dosages of rat anti-mouse PD-L1 monoclonal antibody (clone 10F.9G2;
BioXcell), or rat IgG2b anti-KLH antibody control (clone LTF-2; BioXcell). Blood was extracted from the
mice at different time points post-injection (day 1, 5, 7 or 10) and prepared for flow cytometry analysis. Each
sample was equally divided into two tubes, one saturated in-vitro for 30 min on ice with the rat anti-mouse
PD-L1 monoclonal antibody (therefore, saturating all PD-L1 molecules with the anti-PD-L1 antibody) and
the other with the rat IgG2b anti-KLH antibody control. Cells were then stained for flow cytometry to detect
CD83+ cells (T cells) and PD-L1 receptor bound with anti-PD-L1 (using anti-rat IgG2b antibody). Receptor
occupancy was evaluated by the ratio of differences in mean florescence intensity of rat IgG2b anti-KLH
antibodies bound on CD3 T cells, whereby each sample was compared to its own control of maximal
receptor occupancy in the anti-PD-L1 saturated sample. Each dot on the graph represent blood sample of
a different mouse. Day 1 and day 10 data is comprised of wild-type (WT) mice, and days 5 and 10 of 5XFAD
mice. Significance was calculated using one-way ANOVA followed by Fisher test for multiple comparisons.

[270] Complete target occupancy of anti-PD-L1 antibody on CD3* T lymphocytes was observed at 24
hours and persisted up to day 5 post dosing with all dosages of the antibody and was achieved at all serum
concentrations above 0.15 pug/mL (10-° M). Receptor occupancy levels reduced gradually, returning to pre-
treatment levels concomitantly with the reduction in antibody concentration in the serum to about 1 nM. In
line with this, animals in the 0.1, and 0.5 mg/mouse treated groups returned to baseline levels of receptor
occupancy at 7-days and 10-days post treatment respectively. Animal group dosed with 1.5 mg/mice
showed more than 60% receptor occupancy at day 10 post dosing and serum antibody concentration of
0.5 pg/mL (about 3x108 M) (FIG. 13).

[271] In another series of experiments, male and female 5XFAD and wild-type (WT) mice (average
cohorts aged 6 months) were treated with different dosages (described on the X-axis) of rat anti-mouse
PD-L1 monoclonal antibody (clone 10F.9G2; BioXcell), or rat IgG2b anti-KLH antibody control (clone LTF-
2; BioXcell). Blood was extracted from the mice at different time points post-injection (day 1, 5, 7 or 10) and
prepared for flow cytometry analysis. Cells were stained for the surface markers CD3, CD4, CD44 and PD-
1 and analyzed by flow cytometry. Day 1 and day 10 data is comprised of wild-type (WT) mice, and days 5
and 10 of 5XFAD mice. Significance was calculated using one-way ANOVA followed by Fisher test for

multiple comparisons.

[272] Elevated levels of PD-1* memory T cells were observed using all tested treatment dosages, yet
with a different kinetic: on day 1 post-injection, a time point of high antibody serum concentration and full
receptor occupancy, no change was observed in the percentage of these cells compared to the pre-
treatment levels (FIG. 14). On day 5 post-treatment, a significant elevation in PD-1+ memory T-cell levels
was observed using all the dosages. The effect on PD-1+ memory T-cell levels followed the kinetic of the
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observed effect on receptor occupancy. This is in line with the proposed mechanism of action, of a
sequence of events that starts with receptor occupancy in the periphery, continues with the release of
recently activated T-cells that are under inhibitory regulation in the lymph nodes, and in turn activates the
choroid plexus as a gateway for homing of monocytes to the brain. Notably, while the beneficial effects in
the CNS on cognition and brain pathology, lasted between 1 to 2 months (in vivo studies described above),
the effect of the treatment effects in the periphery, on receptor occupancy and on levels of PD-1+ memory
T-cells, lasted between 7 to 10 days following antibody administration, respectively.

[273] This suggests that for a beneficial effect in AD to be achieved, a transient blockade of PD-1/PD-L1
pathway is needed, as oppose to cancer therapy, in which continuous high receptor occupancy is required
to obtain optimal beneficial effect.

[274] To address the question whether prolonged exposure to the antibody would be more effective or
would be longer lasting, the exposure time for an anti-PD-L1 antibody was artificially extended by repeated
administrations of the antibody to maintain antibody concentration in the serum above 1 nM, and thereby
high receptor occupancy for an extended period. Based on the PK profile of the antibody, a concentration
of 1.5 mg/mouse was initially administered, followed by 5 consecutive injections of 1 mg/mouse every 72
hours. A satellite group of wild-type mice was used to determine PK profile in this repeated dosing setup.
Male C57BL/6J mice were injected i.p. with either 0.1 mg/mouse (n=3), 0.5 mg/mouse (n=3) or 1.5
mg/mouse (n=3), single dose injections of rat anti-mouse PD-L1 monoclonal antibody (clone 10F.9G2,
BioXCell), or with 1.5 mg/mouse at time zero, followed by 1 mg/mouse injections every 72 hours (indicated
by black arrows on the upper part of the graph in FIG. 15). Serum was collected at different time points
following injection and serum levels of anti-PD-L1 antibodies were quantified using ELISA. Serum levels

of anti-PD-L1 antibodies measured for this experiment are shown in FIG. 15.

[275] Assessment of the effect of treatment on cognitive performance in radial arm water maze one
month and two months following the beginning of an anti-PD-L1 antibody treatment revealed that extending
the exposure time of the antibody in the serum to about 17 days by repeated dosing showed no advantage
upon the shorter exposure in terms of the effect on cognitive performance. On contrary, prolonged
exposure was less beneficial at one-month post treatment initiation than shorter exposure (FIG. 16).
Extended exposure time not only showed no advantage, but was somewhat less effective than shorter
exposure. It was thus concluded that the transient exposure and the relative long period “free of antibody”
is needed as part of the mechanism of action of the antibody in Alzheimer’s disease. Hence, the physical
properties of the antibody, including its high affinity and exclusivity to PD-L1 and fast clearance rate are
critical for its beneficial activity i.e. a slow clearance rate may negatively impact efficacy of treatment.

[276] Many factors can influence the clearance of an antibody from serum with the primary determinant
being FcRn-mediated recycling. By Fc engineering, the IgG-FcRn interaction can be used to generate a
variety of therapeutic antibodies with significantly enhanced clearance from circulation. In addition to the
advantage in efficacy, it is expected that the shorter the duration of exposure to the antibody relative to the
period with no exposure, the lower the probability of evoking immune-related adverse effects. Important to
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note, that in cancer patients that are treated with anti PD-L1 antibody and experience immune related
adverse events, most of the adverse events resolved by discontinuation of treatment. Thus, intermitted
treatment, which includes a short period of exposure to the antibody, followed by a relative long period of
no exposure is expected to have a better safety profile than a regimen based on continuous exposure.

Example 4
Analysis of Modified Anti-Human PD-L1 Antibody Atezolizumab

[277] To create anti-PD-L1 antibodies with enhanced clearance rate from the blood, abolished Fc-related
effector functions, and improved safety profile, while maintaining therapeutic efficacy for neurodegenerative
disease modification, amino acid variants of anti-PD-L1 were developed having the same variable region
but possessing amino acid alterations on the Fc heavy chain designed to increase the antibody clearance
rate and abolish Fc-related effector function. These variants were examined for beneficial effects in mouse
models of Alzheimer and dementia.

[278] Four variants of a recombinant human anti-PD-L1 antibody were produced which comprised the
variable regions of the humanized anti-PD-L1 monoclonal antibody atezolizumab (ATZ; Genentech) and
an human IgG1 backbone which included the following amino acid substitutions in the heavy chain: 1)
Variant 1-ATZ, human IgG1 Fc effector null (L235A, L236A, and K323A substitutions; L234A, L235A, and
K322A under the Kabat numbering system generalized for all antibodies); 2) Variant 2-ATZ, human IgG1
Fc effector null substitutions plus a H311A substitution (H310A under the Kabat numbering system
generalized for all antibodies); 3) Variant 3-ATZ, human IgG1 Fc effector null substitutions plus a H436Q
substitution (H335Q under the Kabat numbering system generalized for all antibodies); and 4) Variant 4-
ATZ, human IgG1 Fc effector null substitutions plus H311A and H436Q substitutions (H310A and H435Q
under the Kabat numbering system generalized for all antibodies).

[279] These anti-PD-L1 variant antibodies were designed to comprise the light and heavy chain variable
regions of the human anti-PD-L1 antibody atezolizumab and an IgG1 backbone in the heavy chain constant
region from a human IgG1 heavy chain which included the amino acid substitutions. The first group are
substitutions, comprising L235A, L236A, and K323A, were made to reduce/eliminate antibody dependent
cellular cytotoxicity (ADCC) by reducing/eliminating Fc effector function activity. The second group of
substitutions, comprising H311A and/or H436Q, were made to accelerate antibody clearance from the
circulation by reducing antibody interaction with the FcRn receptor. Heavy chain and light chain expression
constructs were generated by standard gene synthesis and cloning methods (Table 4). The unaltered
atezolizumab antibody has a heavy chain amino acid sequence of SEQ ID NO: 98 including a heavy chain
variable region SEQ ID NO: 94 and a heavy chain constant region SEQ ID NO: 99 and a light chain amino
acid sequence of SEQ ID NO: 97 including a light chain variable region SEQ ID NO: 95 and a light chain
constant region SEQ ID NO: 96. Variant 1-ATZ (Fc effector null) has a heavy chain amino acid sequence
of SEQ ID NO: 100 including a heavy chain variable region SEQ ID NO: 104, Variant 2-ATZ (Fc effector
null-H311A) has a heavy chain amino acid sequence of SEQ ID NO: 101 including a heavy chain variable
region SEQ ID NO: 105, Variant 3-ATZ (Fc effector null-H436Q) has a heavy chain amino acid sequence
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of SEQ ID NO: 102 including a heavy chain variable region SEQ ID NO: 106, and Variant 4-ATZ (Fc effector
null-H311A + H436Q) has a heavy chain amino acid sequence of SEQ ID NO: 103 including a heavy chain
variable region SEQ ID NO: 107.

Table 4. Humanized Anti-PD-L1 Monoclonal Antibody Variants (ATZ)

ATZ Variant Light Ch?in Seguence Heavy Ch?in quuence
Amino Acid Amino Acid

Unaltered Atezolizumab Antibody 97 98

Variant 1-ATZ (Fc effector null) 97 100

Variant 2-ATZ (Fc effector null-H311A) 97 101

Variant 3-ATZ (Fc effector null-H436Q) 97 102

Variant 4-ATZ (Fc effector null-H311A + H436Q) 97 103

[280] The antibodies were expressed in a transient HEK293 system by regular co-transfection of the HC
and LC expression plasmids. The antibodies were purified from the expression culture supernatants by
standard protein A capture and size-exclusion chromatography. The antibody purity was determined by
analytical SEC-HPLC and SDS-PAGE and concentration measured by UV280 absorption using the
calculated molar extinction coefficient.

[281] Human anti-B12 antibodies served as human IgG1 isotype controls. Besides the unaltered version,
designated human IgG1 anti-B12, the following isotype variants were constructed: Variant 1-B12 (an anti-
B12 antibody containing a human IgG1 backbone with the Fc effector null substitutions in the Fc portion
corresponding to the same substitutions of Variant 1-ATZ), Variant 2-B12 (an anti-B12 antibody containing
a human IgG1 backbone with the Fc effector null and H311A substitutions in the Fc portion corresponding
to the same substitutions of Variant 2-ATZ), and Variant 3-B12 (an anti-B12 antibody containing a human
IgG1 backbone with the Fc effector null and H436Q substitutions in the Fc portion corresponding to the
same substitutions of Variant 3-ATZ). These anti-B12 antibody variants were produced using routine

methods as discussed above.

[282] In one series of experiments, a DM-hTAU mouse model was used to assess whether treatment
using the Variant 1-ATZ (Fc effector-null) antibody maintained the improved cognitive performance
observed using a rat anti-mouse PD-L1 monoclonal antibody. Male and female 8-9 months old DM-hTAU
mice were treated with 1.5 mg/mouse of either a rat anti-mouse PD-L1 monoclonal antibody (clone
10F.9G2, BioXCell), atezolizumab, Variant 1-ATZ (Fc effector null) or 1.5 mg/mouse (n=10) anti-B12 human
IgG1 isotype antibody control. Aged matched wild-type mice and untreated DM-hTAU mice were used as
additional control groups. Significance was calculated using one-way ANOVA followed by Fisher’'s post-
hoc test. The results indicated that Variant 1-ATZ (Fc effector null) elicited the same statistically significant
beneficial effect as atezolizumab in DM-hTAU mouse model performance in the T-maze assay, measured
at 4 weeks following a single IP injection of the effective dose (FIG. 17). In addition, both the Variant 1-
ATZ (Fc effector null) antibody and atezolizumab improved cognitive performance in DM-hTAU better than
the rat anti-mouse PD-L1 monoclonal antibody (FIG. 17).
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[283]
mice were analyzed at the end of the cognitive assessment in a T-maze assay by immunohistochemistry.

To examine the effect of anti-PD-L1 antibody treatment on brain pathology, brains from DM-hTAU

Brains were removed after perfusion, 6 um coronal slices were collected, and 5 sections per mouse were
immune-stained for glial fibrillary acidic protein (GFAP) at 4-5 different pre-determined depths throughout
the region of interest (dentate gyrus or cerebral cortex). Histogram-based segmentation of positively
stained pixels was performed using Image-Pro Plus software (Media Cybernetics, Bethesda, MD, USA).
The segmentation algorithm was manually applied to each image, calculating the size of a manually
selected area of the dentate gyrus, and locating within it all cells expressing GFAP fluorescence. The
algorithm then measure the fluorescence intensity of cells and “CTCF” calculated as mean fluorescence of
the detected cells, corrected to the mean fluorescence of the whole dentate gyrus. Analysis of GFAP
immunostaining using a marker for astrogliosis and neuroinflammation showed that Variant 1-ATZ (Fc
effector null) antibody elicited the same beneficial effect as atezolizumab and the rat anti-mouse PD-L1
monoclonal antibody (FIG. 18). These experiments show that Fc effector function does not contribute to
the therapeutic activity of the treatment with anti-PD-L1 antibody in neurodegenerative disease models,
manifested by effect on cognitive performance and brain pathology.

[284]
PD-L1 antibody from the serum, pharmacokinetic experiments were done to determine the half-life and

To understand the effects of amino acid substitutions in the Fc portion on the clearance of an anti-

clearance rate of the antibodies. Male C57BL/6J mice were injected i.p. with 1.5 mg/mouse (n=3), single
dose administrations of either atezolizumab or one of the following modified anti-PD-L1 antibodies: Variant
1-ATZ (Fc effector null), Variant 2-ATZ (Fc effector null-H311A), Variant 3-ATZ (Fc effector null-H436Q),
or Variant 4-ATZ (Fc effector null- H311A + H436Q). Serum was collected at different time point following
injection and serum levels of anti-PD-L1 antibodies were quantified using reverse-sandwich ELISA.

[285]
showed a PK profile similar to atezolizumab, the other substitutions significantly accelerated clearance of

The results of the PK study demonstrate that while the Variant 1-ATZ (Fc effector null) antibody

the antibody as demonstrated by the reduced half-life (t1,2) values (Table 5; FIG. 19). The fastest clearance
was obtained in Variant 4-ATZ (Fc effector null- H311A + H436Q) antibody, which demonstrated a half-life
of about 10 hours. This represented an over 4-fold reduction in the clearance rate relative to atezolizumab
(10 hours vs. 44 hours). Variant 2-ATZ (Fc effector null-H311A) also exhibited faster clearance rate
compare to atezolizumab (11 hours v. 44 hours), followed by Variant 3-ATZ (Fc effector null-H436Q) (19
hours vs. 44 hours).

Table 5. Half-Life of Human Anti-PD-L1 Monoclonal Antibody Variants (Atezolizumab)

Antibody Dose Comax tn(h) | :g";gt‘;'l) (p‘zl/'::ﬁ'fh)
Unaltered Atezolizumab Antibody 1260.52 44.85 110,434 6,168
Variant 1-ATZ (Fc effector null) 2519.15 44.57 141,104 11,315
Variant 2-ATZ (Fc effector null-H311A) 1625.79 11.46 30,506 7,410
Variant 3-ATZ (Fc effector null-H436Q) 1973.55 19.27 55,992 8,834
Variant 4-ATZ (Fc effector null- H311A + H436Q) 2004.69 10.22 38,927 10,089
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[286] To assess the effect of clearance rate on an antibody’s beneficial effect in attenuating disease
progression, a DM-hTAU mouse model was used to assess whether treatment using the four variant
antibodies maintained the improved cognitive performance observed using a rat anti-mouse PD-L1
monoclonal antibody or atezolizumab. Male and female DM-hTAU mice were treated with 1.5 mg/mouse
of 1) humanized anti-PD-L1 monoclonal antibody atezolizumab (Genentech) or one of the four
atezolizumab variants, or 2) 1.5 mg/mouse Variant 1-B12 (Fc effector null) human IgG1 isotype antibody
control. Untreated aged matched wild-type mice were used as additional control group. Cognitive
performance was assessed by testing mice using a T-maze at 4 weeks and eight weeks following antibody
administration and using a Y-maze cognitive task at 6 weeks following antibody administration. Following
the last cognitive scoring (8 weeks post treatment initiation), the animals were sacrificed for brain pathology
assessment (cortex and hippocampus from both hemispheres). Significance was calculated using one-way
ANOVA followed by Fisher’s post-hoc test.

[287] When examined 1-month post-injection, treatment effect was observed in DM-hTAU mice treated
with either the Variant 1-ATZ (Fc effector null), Variant 2-ATZ (Fc effector null-H311A) or Variant 3-ATZ (Fc
effector null-H436Q) antibodies, though the effect of the Variant 2-ATZ (Fc effector null-H311A) antibody
was significantly more pronounced compared to the Variant 3-ATZ (Fc effector null-H436Q) antibody (FIG.
20B). When assessed again by the T-maze task, 2 months following injection, both Variant 1-ATZ (Fc
effector null) and Variant 2-ATZ (Fc effector null-H311A) antibodies maintained their effect on cognitive
performance, while efficacy was not observed at this time point in mice treated with the Variant 3-ATZ (Fc
effector null-H436Q) antibody (FIG. 20D). Animals were also tested using the Y-maze cognitive task, at 6
weeks post-injection, and all variants of the antibody were effective in this test, in which the parameter that
is gauged is the frequency of between-arm spontaneous alternations performed by the mouse during the
assay timeframe (FIG. 20C). The more spontaneous alternations performed by the mouse (unlike the T-
maze, in the Y-maze all the arms of the maze are identical), the greater the normal exploring behavior.

[288] Notably, the concentration of the Variant 2-ATZ (Fc effector null-H311A) antibody in the serum
reaches below 1 nM at 5 days post-treatment, while the null variant is cleared to under 1 nM at around 12
days post-treatment (FIG. 19). Yet, both variant antibodies significantly improved cognitive performance to
the same extant, as was measured at 4 weeks post treatment using the T-maze system. Moreover, at 8
weeks after treatment both the antibodies with the shorter and longer exposure time still preserved a small
but significant beneficial effect in comparison to the animals that were treated with the isotype control
antibody.

[289] To further assess the effect of clearance rate on antibody’s beneficial effect in attenuating disease
progression, a 5XFAD mouse model was used to assess whether treatment using the four variant
antibodies maintained the improved cognitive performance observed using a rat anti-mouse PD-L1
monoclonal antibody or atezolizumab. Male and female 5XFAD mice were treated with 1.5 mg/mouse of
1) humanized anti-PD-L1 monoclonal antibody (Genentech) or one of the four atezolizumab variants, or 2)
1.5 mg/mouse anti-B12 human IgG1 isotype antibody control. Untreated aged matched wild-type (WT)
mice were used as additional control group. Animals were scored for their cognitive performance one-month
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post-single injection using the Radial Arm Water Maze (RAWM). Significance was calculated using two-
way repeated-measures ANOVA followed by Dunnett's post-hoc test for multiple comparisons.

[290] Similar results in terms of improved effect on cognitive performance were obtained with 5XFAD
mice, using the RAWM cognitive task (FIG. 21). Modified anti-PD-L1 antibodies variants with accelerated
clearance properties do not lose their efficacy, and show similar effect on cognitive performance as

atezolizumab (Table 6).

Table 6. Statistical Analysis

Comparison p-value
5XFAD + B12 (hlgG1 isotype control) v. WT (untreated control) <0.0001
5XFAD + B12 (hlgG1 isotype control) v. 5XFAD + 10F.9G2 (positive control) 0.0512
5XFAD + B12 (hlgG1 isotype control) v. 5XFAD + Variant 1-ATZ (Fc effector null) 0.0005
5XFAD + B12 (hlgG1 isotype control) v. 5XFAD + Variant 2-ATZ (Fc effector null-H311A) 0.0203
5XFAD + B12 (hlgG1 isotype control) v. 5XFAD + Variant 3-ATZ (Fc effector null-H436Q) 0.00001

[291] In another series of experiments, a multi-dose study was conducted using two of the antibody
variants to correlate between efficacy and PK/PD profile. Male C57BL/6J mice were injected i.p. (n=3 per
group) with the Variant 2-ATZ (Fc effector null-H311A) antibody or Variant 3-ATZ (Fc effector null-H436Q)
antibody. Serum was collected at different time point following injection and serum levels of antibody were
quantified using ELISA. Blood was collected at different time point following injection and prepared for flow
cytometry analysis. Each sample was equally divided into two tubes, one saturated in-vitro for 30 minutes
on ice with the injected anti-PD-L1 antibody and the other with the IgG control. Cells were then stained for
the surface markers CD3, CD4, CD44 and PD-1 and analyzed by flow cytometry to detect CD3+ cells (T
cells) and PD-L1 receptor bound with anti-PD-L1 (using anti-human Fc). Receptor occupancy was
evaluated by the ratio of differences in mean florescence intensity on CD3 T cells, whereby each sample
was compared to its own control of maximal receptor occupancy in the anti-PD-L1 saturated sample. The
efficacy study was conducted using the DM-hTAU animals as disclosed above and significance calculated

using one-way ANOVA and Fisher exact-test post hoc analysis.

[292] The results of the PK/PD study are shown in Table 7 and FIG. 22, FIG. 23 and FIG. 24. Variant 2-
ATZ (Fc effector null-H311A) approximated a dose-dependent half-life range of about 7.5 hours to 11.6
hours while Variant 3-ATZ (Fc effector null-H436Q) exhibited a dose-dependent half-life range of about
13.6 hours to 23.5 hours (Table 6; FIG. 22A-B). The concentration of the antibody variants in serum
correlated with receptor occupancy on lymphocytes and elevated levels of PD-1+ memory T-cells in the
blood (compare FIG. 22A-B with FIG 23A-B).

[293] These results imply that an average concentration at the range of Cmax obtained by injection of 0.5
mg/mouse for a short exposure period is sufficient to trigger a cascade of events that attenuates disease
progression. In conclusion, an anti-PD-L1 antibody with accelerated clearance properties does not lose its
efficacy, assessed by its effect on cognition, demonstrated in both the DM-hTAU and 5XFAD

neurodegenerative disease mouse models.
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Table 7. Half-Life of Human Anti-PD-L1 Monoclonal Antibody Variants (Atezolizumab)

Antibody Dose (mgl/)n?liise) Crmax tiz (h) (pAgL/jr?]tEt-Tl) (pgyn?li?h)
Variant 2-ATZ (Fc effector null-H311A) 1.5 2974.67 7.76 11,593 10,660
Variant 2-ATZ (Fc effector null-H311A) 0.5 909.33 9.3 3,610 3,284
Variant 2-ATZ (Fc effector null-H311A) 0.2 54.89 7.18 256 208
Variant 2-ATZ (Fc effector null-H311A) 0.1 7.95 11.61 37 29
Variant 2-ATZ (Fc effector null-H311A) 0.025 3.96 7.51 19 14
Variant 3-ATZ (Fc effector null-H436Q) 1.5 853.67 21.69 19162.93 4555.83
Variant 3-ATZ (Fc effector null-H436Q) 0.5 173.50 23.49 6457.87 1095.74
Variant 3-ATZ (Fc effector null-H436Q) 0.2 102.10 21.35 3055.76 547.26
Variant 3-ATZ (Fc effector null-H436Q) 0.1 30.03 19.96 1214.37 194.85
Variant 3-ATZ (Fc effector null-H436Q) 0.025 10.99 13.61 119.99 50.76

[294] To assess whether treatment using a modified anti-PD-L1 variant with faster clearance rates
maintained the improved cognitive performance observed using unaltered anti-PD-L1 antibodies, cognitive
behavior was examined. Male and female 8-9 months old DM-hTAU mice were treated with 1.5 mg/mouse
of either the Variant 2-ATZ (Fc effector null-H311A) antibody, the Variant 3-ATZ (Fc effector null-H436Q)
antibody or the Variant 1-B12 (Fc effector null) human IgG1 isotype antibody control. Aged matched wild-
type mice were used as an additional control group. Cognitive performance was assessed by testing mice
using a T-maze at 2-weeks and 4-weeks following antibody administration. Significance was calculated
using one-way ANOVA followed by Fisher’s exact-test post-hoc analysis. The results indicated that while
no significant improvement in cognitive performance was observed at 2-weeks post-treatment, both the
Variant 2-ATZ (Fc effector null-H311A) antibody and the Variant 3-ATZ (Fc effector null-H436Q) elicited
statistically significant improvement in cognitive behavior in DM-hTAU mice at four weeks following a single
administration of an effective dose (FIG. 25).

[295] Interestingly, there was a delay between the effect on receptor occupancy in the periphery and the
effect on cognitive behavior. While both antibody concentration in the serum (FIG. 22A-B) and receptor
occupancy on blood T-lymphocytes (FIG. 23-A-B) peaked on the first day, and were reduced to
undetectable levels at around 7 days following antibody administration (FIG. 22-A-B; FIG. 23-A-B), no
effect on cognition was found 2-weeks post-treatment yet a significant improvement was observed with the
same animals at 4-weeks post-treatment (FIG. 25).

[296] In this study, the same mice were evaluated for their cognitive scoring following the injection of 1.5
mg/mouse of Variant 2-ATZ (Fc effector null-H311A) at 2- and 4 weeks post-injection. While no significant
change could be observed at 2-week post-injection, at 4-week post-injection Variant 2-ATZ (Fc effector
null-H311A)-treated mice showed significant better cognitive performance, compared to control treated
mice (FIG. 26).

[297] Inanother series of experiments, receptor occupancy by immune cells from other peripheral tissues
was examined by flow cytometry to determine whether cells from these tissues show a different
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pharmacodynamics pattern than the blood. Male C57BL/6J mice were injected i.p. with 1.5 mg/mouse of
the Variant 2-ATZ (Fc effector null-H311A) antibody. Serum was collected at different time point following
injection and serum levels of antibody were quantified using ELISA. Cells were isolated from inguinal lymph
nodes, cervical lymph nodes, choroid plexus and blood and prepared for flow cytometry analysis by staining
to detect CD3+ cells (T cells) and PD-L1 receptor bound with anti-PD-L1 (using anti-rat IgG2b). CP was
isolated from the lateral ventricles of the brain and pooled together from n=6 mice for flow cytometry
analysis due to the low number of immune cells in this tissue. Receptor occupancy was evaluated by the
ratio of differences in mean florescence intensity of IgG2b expression on CD3* T cells, whereby each
sample was compared to its own control of maximal receptor occupancy in the anti-PD-L1 saturated
sample. Each dot on the graph represent blood sample of a different mouse. Significance was calculated
using one-way ANOVA followed by Fisher test for multiple comparisons. The results indicate that a similar
pharmacodynamics pattern was observed in cells obtained from inguinal lymph nodes, cervical lymph
nodes, and choroid plexus when compared to cells obtained from blood (FIG. 27).

Example 5
Cognitive Performance using Multi-Dose Administration

[298] Single administration of anti-PD-L1 antibody in mice at a dose of 1.5 mg/mouse was shown to be
effective in reducing cognitive deficits and aggregated tau levels in the brain of DM-hTau mice. The
beneficial effect on cognitive performance upon treatment with the short half-life Variant 2-ATZ (Fc effector
null-H311A) was observed at 4 and 6 weeks, but not at 8 weeks post-treatment. To test whether the
beneficial effect on cognitive performance and pathology could be extended beyond the 6 weeks observed
following a single injection, an experiment was conducted in which the mice received multiple

administrations of a modified anti-PD-L1 antibody variant.

[299] Male and female DM-hTau mice at age 6-7 months were given 3 consecutive anti-PD-L1 treatments
every 6 weeks by injecting mice with 1.5 mg/mouse of either with the Variant 2-ATZ (Fc effector null-H311A)
antibody or the Variant 2-B12 (Fc effector null-H311A) human IgG1 isotype antibody control. Untreated
aged matched wild-type (WT) mice were used as an additional control group. The effect on cognitive
performance, brain pathology, and pharmacokinetics and pharmacodynamics parameters, were performed
at different time points along the study (FIG. 28A). At 4 weeks following each injection, mice were tested
using the T-maze cognitive test. In addition, at 3 days following each injection, a cohort of 5 mice were
taken from each treatment group, euthanized and blood for isolation of PBMCs and serum/plasma, CSF
and brain tissues (cortex and hippocampus were separately excised) were collected (FIG. 28A). The
serum/plasma and brain tissues were kept frozen until analysis. PBMCs were freshly assessed for receptor
occupancy and PD1+ memory CD4 T cells frequencies. Based on PK/PD data obtained following single
administration, at 3 days post injection we expect to see high receptor occupancy as well as elevated levels
of PD1+ CD4 memory T cells in the blood. In addition, at 2 weeks after the first injection, 5-6 animals per
treatment group were assessed using the T-maze test, the same animals were also assessed at 4 weeks
and euthanized at 6 weeks post study initiation (3 days after the second injection). Hence, for this group of
animals longitudinal readouts of single-administration effect on T-maze performance and on levels of

aggregated tau at 6 weeks are available. Also, following the 3rd injection, animals were examined for
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cognitive performance in T-maze every 2 weeks up to 8 weeks post injection while some of the animals
were euthanized at 4 weeks post injection for PK/PD and pathology measures. An additional 4th injection
was given at 8 weeks following the third injection for measuring antibody exposure in the serum, peripheral
immune response at 4 hours and 3 days after the last antibody administration. Significance was calculated
using one-way ANOVA followed by Fisher’s post-hoc test.

[300] To assess the effect of the Variant 2-ATZ (Fc effector null-H311A) antibody on cognitive
performance mice were tested using a T-maze cognitive task assay at two and four weeks following the
first antibody administration, four weeks following the second antibody administration, two and four weeks
following the third antibody administration and two and four weeks following the fourth antibody
administration (FIG. 28A). The results indicate that while improved cognitive performance was not
observed two-weeks post-treatment of the first Variant 2-ATZ (Fc effector null-H311A) antibody
administration (FIG. 28B), statistically significant improvement of cognitive performance was measured in
DM-hTau mice at all other post-treatment times (FIG. 28C-H).

[301] To assess the effect of the Variant 2-ATZ (Fc effector null-H311A) antibody on pharmacokinetics
and pharmacodynamics parameters receptor occupancy by immune cells from various peripheral tissues
was examined by flow cytometry. A cohort of five mice were taken from each treatment group at five
different time points along the course of the experiment: 1) 72 hours after 1st injection; 2) 72 hours after
2nd injection; 3) 72 hours after 3rd injection; 4) 4 hours after 4th injection; and 5) 72 hours after 4th injection
(FIG. 28A). Serum was drawn from these mice and then these animals euthanized and tissue collected.
Cells were isolated from inguinal lymph nodes, cervical lymph nodes, choroid plexus and blood and
prepared for flow cytometry analysis by staining to detect CD3+ cells (T cells) and PD-L1 receptor bound
with anti-PD-L1 (using anti-rat IgG2b). CP was isolated from the lateral ventricles of the brain and pooled
together from n=6 mice for flow cytometry analysis due to the low number of immune cells in this tissue.
Significance was calculated using one-way ANOVA followed by Fisher’s post-hoc test.

[302] Resultsindicate that at 72 hours after the first and second injection of the Variant 2-ATZ (Fc effector
null-H311A) antibody (6 weeks interval), full PD-L1 receptor occupancy was observed at on T cells at
different tissues, including blood, cervical lymph nodes (cLN), inguinal lymph nodes (iLN) and choroid
plexus (CP) (FIG. 29). At 72 hours after the third injection of PD-L1 (additional 6-week interval), PD-L1
receptor occupancy was not observed in any of the tested tissues, nevertheless, elevation of activated T
cells was noticed, suggesting faster clearance after repeated injections, but apparently sufficient to evoke
an immune response (FIG. 29). Therefore, mice were injected for a 4th time to assess the receptor
occupancy using flow cytometry at earlier time point after antibody injection, when antibody concentration
in serum is expected to be in its maximum level. Indeed, at 4 hours after injection a full receptor occupancy
of the Variant 2-ATZ (Fc effector null-H311A) antibody was observed on blood T-cells, while at 72 hours
post-injection no receptor occupancy was detected, suggesting a faster clearance than after first antibody
administration (FIG. 29).
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[303] In addition, a transient elevation in PD1+ memory T-cells was observed 72 hours after the first,
second and third dose administration (see population #3, FIG. 30). These results demonstrate that
following each injection, immune cell activation in the form of higher frequencies of memory CD4 T cells
which express PD-1 (surface molecule expresses on activated immune cells), could be detected.

[304] To assess the effect of the Variant 2-ATZ (Fc effector null-H311A) antibody on brain pathology,
aggregated tau protein levels were measured in hippocampal brain tissue samples. Brain tissue samples
were harvested at day 3 and day 48 of the study (FIG. 28A) and tau aggregation was determined using an
FRET-based immunoassay that detects human Tau aggregates (CysBio Kit), according to manufacture
instructions. Reduced levels of aggregated tau was observed 48 days after the first injection of the Variant
2-ATZ (Fc effector null-H311A) antibody, but not 3 days following the treatment, relative to 1gG treated
control (FIG. 31A). In the IgG treated control, a low but a significant elevation in aggregated tau levels was
observed between 3 day and 48 days following treatment initiation, as opposed to the significant reduction
seen in the Variant 2-ATZ (Fc effector null-H311A) antibody-treated group. A trend towards statistically
significant negative correlation was observed between the cognitive score of the mouse at week 4 of the
study, and its brain tau aggregation protein levels 2 weeks later (FIG. 31B).

Example 6
Analysis of Modified Anti-Human PD-L1 Monoclonal Antibody 84G09

[305] Modified human anti-PD-L1 antibodies were created using the 84G09 clone for the variable region
that exhibit high affinity (Kd<nM) for PD-L1, enhance clearance rate, and abolish Fc-related effector function
while maintaining efficacy on disease modification. Four recombinant variants of a human anti-PD-L1
antibody (84G09 clone) with human IgG1 backbone were produced and designated 1) Variant 1-G09,
human IgG1 Fc effector null (L239A, L240A, and K327A substitutions; L234A, L235A, and K322A under
the Kabat numbering system generalized for all antibodies); Variant 2-G09, human IgG1 Fc effector null
substitutions plus a H315A substitution (H310A under the Kabat numbering system generalized for all
antibodies); 3) Variant 3-G09, human IgG1 Fc effector null substitutions plus a H440Q substitution (H335Q
under the Kabat numbering system generalized for all antibodies); and 4) Variant 4-G09, human IgG1 Fc
effector null substitutions plus H315A and H440Q substitutions (H310A and H335Q under the Kabat
numbering system generalized for all antibodies). These anti-PD-L1 variant antibodies were designed to
comprised the light and heavy chain variable regions of the human anti-PD-L1 antibody 84G09 and an
human IgG1 backbone in the heavy chain constant region from a human IgG1 heavy chain which included
the amino acid substitutions. Human anti-PD-L1 antibody 84G09 is described in, e.g., US Patent 9,617,338
which is hereby incorporated by reference in its entirety. The first group are substitutions, comprising
L239A, L240A, and K327A, were made to reduce/eliminate antibody dependent cellular cytotoxicity (ADCC)
by reducing/eliminating Fc effector function activity. The second group of substitutions, comprising H315A
and/or H440Q, were made to accelerate antibody clearance from the circulation by reducing antibody
interaction with the FcRn receptor. A signal peptide was selected and included at the amino-terminal end
to ensure proper secretion of the antibody.
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[306] These anti-PD-L1 variant antibodies were produced by synthesizing DNA sequences codon
optimized for Cricetulus griseus which encoded each of the variants (Table 8). The light chain amino acid
sequences differ in the signal peptide used with SEQ ID NO: 84 having signal peptide SEQ ID NO: 88 and
SEQ ID NO: 85 having signal peptide SEQ ID NO: 89. Similarly, the heavy chain amino acid sequences
differ in the signal peptide used with SEQ ID NOs: 66-69 having signal peptide SEQ ID NO: 88 and SEQ
ID NOs: 70-73 having signal peptide SEQ ID NO: 90. Thus, DNA sequence SEQ ID NO: 86 comprises
SEQ ID NO: 82 encoding the light chain and SEQ ID NO: 91 encoding the signal peptide; and DNA
sequence SEQ ID NO: 87 comprises SEQ ID NO: 83 encoding the light chain and SEQ ID NO: 92 encoding
the signal peptide. Similarly, DNA sequence SEQ ID NO: 74 comprises SEQ ID NO: 58 encoding the heavy
chain and SEQ ID NO: 91 encoding the signal peptide; DNA sequence SEQ ID NO: 75 comprises SEQ ID
NO: 59 encoding the heavy chain and SEQ ID NO: 91 encoding the signal peptide; DNA sequence SEQ
ID NO: 76 comprises SEQ ID NO: 60 encoding the heavy chain and SEQ ID NO: 91 encoding the signal
peptide; DNA sequence SEQ ID NO: 77 comprises SEQ ID NO: 61 encoding the heavy chain and SEQ ID
NO: 91 encoding the signal peptide; DNA sequence SEQ ID NO: 78 comprises SEQ ID NO: 62 encoding
the heavy chain and SEQ ID NO: 93 encoding the signal peptide; DNA sequence SEQ ID NO: 79 comprises
SEQ ID NO: 63 encoding the heavy chain and SEQ ID NO: 93 encoding the signal peptide; DNA sequence
SEQ ID NO: 80 comprises SEQ ID NO: 64 encoding the heavy chain and SEQ ID NO: 93 encoding the
signal peptide; and DNA sequence SEQ ID NO: 81 comprises SEQ ID NO: 65 encoding the heavy chain
and SEQ ID NO: 93 encoding the signal peptide.

[307] The synthetic DNA sequences were subcloned into an expression construct and introduced into
CHO or HEK host cells for expression by, e.g., transfection or transduction. The subsequently expressed
modified anti-PD-L1 antibody was isolated and examined for activity.

Table 8. Human Anti-PD-L1 Monoclonal Antibody Variants (G09)
Light Chain Sequence | Heavy Chain Sequence

G09 Variant DNA | AminoAcid | DNA | Amino Acid
Variant 1-G09 (Fc effector null) 86, 87 84, 85 74,78 66, 70
Variant 2-G09 (Fc effector null-H315A) 86, 87 84, 85 75,79 67, 71
Variant 3-G09 (Fc effector null-H440Q) 86, 87 84, 85 76, 80 68, 72
Variant 4-G09 (Fc effector null-H315A + H440Q) 86, 87 84, 85 77, 81 69, 73

[308] The physical and biological activities of the antibody, including four antibody variants, were
examined ex-vivo and compared to commercially available anti-human PD-L1 antibodies (atezolizumab,
durvalumab, avelumab, BMS-936559) as well as anti-human PD-L1 antibody (clone 84G09), which served
as benchmarks and tested to determine whether specific modifications of the human IgG1 Fc backbone
would change ex-vivo efficacy. Affinity of the antibodies to their ligand, PD-L1, was measured by Surface
Plasmon Resonance (SPR) method, and their biological activity was determined by both allogenic and
autologous setups of MLR, configurations (testing forimmune activation), as well as PD-1/PD-L1 interaction
neutralization assay. No significant differences between the antibodies in terms of PD-L1 binding affinity,
neutralizing PD-1 binding to PD-L1, and augmenting T-cell responses in human primary cell assays.
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Table 9. Profile of Benchmark Anti-PD-L1 Antibodies

mAb Name hPD-L1 mPD-L1

KD (nM) Kinetics KD (nM) Kinetics
Atezolizumab 0.2
Durvalumab 0.1 n.a.
Avelumab 0.3 I
BMS-936559 0.3 n.a.
84G09 0.4 n.a.

[309] The human anti-PD-L1 monoclonal antibody 84G09 shows high affinity to human PD-L1 (KD =

0.43nM) and cynomolgus monkey PD-L1 (KD = 0.52 nM) (Table 9). In neurodegenerative disease mouse
models, anti-PD-L1 antibodies with different clearance properties showed similar results in terms of the
intensity and duration of their beneficial effects on cognition and brain pathology. The beneficial effect was
shown to be Cmax dependent and lasted for about 6 weeks regardless of the clearance rate of the antibody.
An antibody with fast clearance properties is thus advantageous in terms of tolerability. To examine the
effect of these Fc mutations on the PK profile, the PK of the four G09 variants were tested in non-human
primates (NHP) using the variable region of the 84G09, with human IgG1 constant region including four Fc

mutations.

[310]

13 mg/kg of one of the four GO9 variant antibodies. Due to technical constrains, this study was divided into

Naive cynomolgus monkeys were administered with a single 1V infusion of less than 30 minutes of

two phases (Table 10). Three variants, Variants 1, 2 and 4 that were produced in an expression system
using transfected CHO cells, were tested in the first study. Blood (8 mL) for PBMC isolation was collected
atleast one day prior to dose and 5, 14, 21 and 30-days post-injection. Serum isolation (1 mL) was collected
at 0.5, 8, 24, 48, 96 and 168 hours, 14, 21, 28, 35, 42, 49 and 56-days post-injection. All collected blood
and serum samples were frozen for subsequent analysis. The second study included testing the PK of two
variants; Variant 3, which was missing from the first experiment and Variant 1 as a reference. These
antibodies came from a different expression system using transfected HEK cells. Blood (8 mL) for PBMC
isolation was collected at least one day prior to dose and 5, 14, 21, 30 and 45-days post-injection. Serum
isolation (1mL) was collected at 0.5, 8, 24, 48, 96 and 168 hours, 14, 21, 28, 35, 42, 49 and 56-days post-
injection. All collected blood and serum samples were frozen for subsequent analysis. Serum aliquots
were analyzed for antibody concentration in the serum using reverse ELISA assay.

Table 10. NHP Study

Phase 1 Phase 2
Antibody Variant N N
Male Female Male Female

Variant 1-G09 (Fc effector null) 0 3 2 0
Variant 2-G09 (Fc effector null-H315A) 0 4 — —
Variant 3-G09 (Fc effector null-H440Q) — — 2 0
Variant 4-G09 (Fc effector null-H315A + H440Q) 0 3 — —
Untreated 6 0 — —
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[311] The results of the PK study demonstrate that Variant 1-G09 (Fc effector null) antibodies show
similar PK profiles regardless of whether the antibodies were expressed by CHO or HEK cells (FIG. 32).
The Variant 4-G09 (Fc effector null-H315A + H440Q) antibody showed the fastest clearance rate, while the
differences between Variant 2-G09 (Fc effector null-H315A) and Variant 3-G09 (Fc effector null-H440Q)
antibodies were less pronounced than in mice (Table 11).

Table 11. Half-Life of Human Anti-PD-L1 Monoclonal Antibody Variants (G09)
Cmax | Tmax Tiast | AUCo13a4 | ti2

(ug/mL)| (h) (h) [ (h-pg/mL) | (h)
611 0.50 1180 77700 60.5
622 8.00 336 35100 541
289 8.00 168 22400 177
813 0.50 840 81400 64.7
719 0.50 420 65900 29.2

Analyte Phase

Variant 1-G09 (Fc effector null)

Variant 2-G09 (Fc effector null-H315A)

Variant 4-G09 (Fc effector null-H315A + H440Q)
Variant 1-G09 (Fc effector null)

Variant 3-G09 (Fc effector null-H440Q)

Note: Median values are presented for Tmax.

NDIND|[—=—|—

[312] One day prior to dosing (baseline), and on 5, 14, 21, and 30-days post treatment, 8 mL of whole
blood was collected for Peripheral Blood Mononuclear Cell (PBMC) isolation and cryopreservation. In the
second study, whole blood was also collected also at 45-days post treatment. Samples were analyzed for
PD-L1 receptor occupancy on blood T lymphocytes and for Immunophenotype of different immune cell
subpopulations. The percentage of PD-L1 receptor occupancy on blood T-lymphocytes by the antibody
was assessed using the same method as described above for receptor occupancy in mice. Tight correlation
was found between serum concentration of the antibody and receptor occupancy (FIG. 33A-D). Receptor
occupancy declined significantly when antibody concentration fell below 108 M, for all tested variants. Over
80% Receptor Occupancy was detected up to day 12 post administration for all variants except for the
double mutant. Less than 20% occupancy was detected by day 20 post administration for all variants
except of the null mutant. Variant 2-G09 (Fc effector null-H315A) and Variant 3-G09 (Fc effector null-
H440Q) showed similar PD-L1 receptor occupancy profile (compare FIG. 33B with FIG. 33C).

[313] Blood immunophenotyping was performed to examine the in-vivo effect of the different antibodies
on the distribution of specific immune subpopulations. Cells were stained with 8 different panels of
fluorescently labeled antibodies recognizing naive T cells, memory T cells, Tregs, myeloid (mDC)/
plasmacytoid (pDC), monocytes, and PD-L1 expressing memory T cells (Table 12), and were examined
by flow cytometry. Levels of immune populations were normalized to baseline (level prior to antibody
administration) for each animal and are presented as % change from baseline. Significance was calculated
using Paired Student's t-test.

Table 12. Summary of Flow Cytometry Immunophenotyping Panels
Panel name Marker combination

Naive T cells CD3/CD4/CD8/CD95/PD-1
Memory T cells CD3/CD4/CD95/CD28/PD-1
Tregs CD3/CD4/CD25/CD127/PD-1
mDC/pDC CD14/CD16/CD3/CD123/BDCA-1
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Monocytes CD14/CD16/CD20/HLA-DR/PD-L1
Foxp3 Tregs CD3/CD4/Foxp3/Ki-67/PD-1
Proliferation CD3/ CD95/CD28/Ki-67/PD-1
IFN-y-producing T cells CD3/CD4/CD8/PD-1/IFNy

[314] Analysis of the obtained results, identified significant pharmacodynamic changes in several
immune-cell subpopulations in the blood. Specifically, upregulation of PD-1 expressing CD4 memory T
cells (FIG. 34) were detected following treatment with modified anti-PD-L1 antibodies based on 84G09.
Similar changes were observed in mice following injection of the anti-PD-L1 antibody variants based on
atezolizumab (FIG. 30), indicating the involvement of similar immune-related mechanisms in both the

mouse and primate.

[315] Additional examples for pharmacodynamic changes in immune-cell subpopulation distribution in
the blood following treatment with the anti-PD-L1 variants of 84G09 are shown in FIG. 35. These changes
include elevation in the abundance of PD-1 and Ki-67 expressing central memory (CM) T cells
(CD3+CD95+CD28+; FIG. 35A), which represent a subset of proliferating memory T cells. Expression of
PD-1 and Ki-67 over CD8 T cells was previously shown to correlate with response to anti-PD-1 treatment
in cancer patients (Kamphorst et al, 2017). In addition, increased frequency of CD4- effector memory (EM)
T cells was detected following treatment, along with decreased levels of CD4- Naive T cells (FIG. 35B).

[316] Taken together, these results are consistent with data obtained from PK studies in mice. The anti-
PD-L1 antibody Variant 2-G09 (Fc effector null-H315A), Variant 3-G09 (Fc effector null-H440Q) and Variant
4-G09 (Fc effector null-H315A + H440Q) have significantly increased clearance rate compared to Variant
1-G09 (Fc effector null). In addition, tight correlation between antibody serum concentration and receptor
occupancy was demonstrated. Furthermore, immunophenotyping results of peripheral immune cells,
identified significant changes in the frequencies and activation status of several immune subpopulations
following injection of all antibody variants. Specifically, elevated frequencies of PD-1 expressing memory T
cells and classical monocytes were detected, similar to those detected in mouse PD data using surrogate

antibodies.
Example 7
Antibody Characterization using an Antibody-Dependent Cell-Mediated Cytotoxicity (ADCC)
Assay

[317] These experiments functionally characterized the antibody-dependent cell killing potencies of
Variant 2-G09 (Fc effector null-H315A) antibodies using in vitro Antibody-Dependent Cell-mediated
Cytotoxicity (ADCC) assay. ADCC is a cell-mediated immune response leading to lysis of antibody-coated
(opsonized) target cells by immune effector cells. ADCC is triggered by the interaction between the Fc
portion of an antibody and Fc-y receptors expressed on the immune cells, ultimately resulting in the release

cytotoxic granules which lyse target cells.

[318] Two target cell lines were used in this assay 1) Raji lymphoblast-like-derived target cells with stable
CD-20 expression; and 2) CHO-K1-derived target cells with stable PD-L1 expression. These target cells
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were maintained in corresponding complete medium incubated at 37°C with 5% CO:2 and regularly sub-
cultured with suitable medium. Immune effector cells were prepared by pooling blood from more than 20
healthy human volunteers, isolating peripheral blood mononuclear cells (PBMC) from the blood by density
gradient centrifugation and culturing the PBMCs in RPMI 1640 complete culture medium.

[319] ADCC assays were performed by harvesting target cells by centrifugation, re-suspending the cells
in a buffered solution, adjusting the cell density and then transferring aliquots of the cell suspension to wells
of an assay microplate. In the ADCC dose response experiment, the positive control group used Raji as
the target cells, PBMC as the effector cells, and Rituxan as the positive control antibody with E/T ratio at
25:1. The experimental group used CHO-K1/PD-L1 as target cells, PBMC as effector cells to evaluate the
ADCC effect of antibody samples with E/T ratio at 25:1 according to the E/T optimization assay results. An
antibody sample, comprising either a test antibody, a positive control antibody, or a negative control
antibody, was added to a well containing the cell suspension aliquot and incubated for 30 minutes at room
temperature (about 20°C). Cell lysis was induced by adding PBMCs to each well containing a target
cell/antibody mixture and incubating the assay microplate in cell incubator at 37°C with 5% CO:2 for about
6 hours. After incubation, the assay microplate was centrifuged and the supernatant from each well was
transferred to wells of another assay microplate. Cell death was quantified using a commercially-available
colorimetric assay based on the spectrophotometric measurement of lactate dehydrogenase (LDH) activity
released from the cytosol of damaged cells (Cytotoxicity Detection Kit Plus; Roche, Mannheim, Germany).

[320] DBriefly, test samples were prepared by adding an equal amount of an LDH substrate assay solution
to a well containing supernatant from a treated target cell and incubated at room temperature for 15
minutes. Control samples included 1) a spontaneous lysis control containing a LDH substrate assay
solution and supernatant from untreated target cells incubated with PMBC effector cells; 2) a minimum lysis
control containing a LDH substrate assay solution and supernatant from untreated target cells; and 3) a
maximum lysis control containing a LDH substrate assay solution, 2% TRITON® X-100 (a polyoxyethylene
octyl phenyl ether), and supernatant from untreated target cells. The resulting color reaction was read by
spectrophotometry at OD4s2 nm and ODeso nm. All procedures were performed in duplicate. The
percentage of specific cell lysis was calculated according to the manufacturer's instructions using the
following formula: 100 x [(A — B)/(C - D)], where A represents the absorbance value obtained with test
sample (experimental lysis), B represents the absorbance obtained by lysing all of untreated target cells
with effector cells (spontaneous lysis), C represents the absorbance obtained by lysing all of untreated
target cells with 2% TRITON® X-100 (maximum lysis), and D represents the absorbance obtained with
untreated target cells incubated in assay solution (minimum lysis). When this calculation provided a
negative value, 0.0% was assigned as the result.

[321] In afirst series of experiments, the effector cell/target cell (E/T) ratio was optimized for the ADCC
assay. A chimeric anti-CD20 monoclonal antibody (Rituximab) was used as a positive control and tested
with Raji lymphoblast-like-derived target cells. This antibody achieved 48.8% as the highest percentage of
target cell lysis at the E/T ratio of 25:1. Human IgG at a concentration of 10 mg/mL was used as a negative
control and tested with CHO-K1-derived target cells. This antibody achieved the highest percentage of
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target cell lysis of 18.1% at an E/T ratio 10:1 with no appreciable cell lysis detected at E/T ratios of 25:1 or

50:1. For this reason, the E/T ratio of 25:1 was chosen for further experiments.

[322] In a second series of experiments, the antibody dose response was determined for the ADCC
assay using an E/T ratio of 25:1. Variant 2-G09 was assayed over a 7-fold dilution range at the following
concentrations: 80 yg/mL, 8 pg/mL, 0.8 pg/mL, 0.08 pg/mL, 0.008 pg/mL, 0.0008 pg/mL, and 0.00008
pg/mL. A biosimilar of atezolizumab, atezolizumab is a commercially available humanized anti-PD-L1
monoclonal antibody (Genentech) known to be deprived of ADCC Fc activity, was assayed over a 7-fold
dilution range at the following concentrations: 40 ug/mL, 4 pyg/mL, 0.4 uyg/mL, 0.04 pg/mL, 0.004 pg/mL,
0.0004 pg/mL, and 0.00004 pg/mL. The positive control antibody Rituximab was assayed over a 7-fold
dilution range at the following concentrations: 40 ug/mL, 4 pyg/mL, 0.4 uyg/mL, 0.04 pg/mL, 0.004 pg/mL,
0.0004 pg/mL, and 0.00004 pg/mL. The negative control antibody Human IgG was assayed over a 7-fold
dilution range at the following concentrations: 40 ug/mL, 4 pyg/mL, 0.4 ug/mL, 0.04 pg/mL, 0.004 pg/mL,
0.0004 pg/mL, and 0.00004 ug/mL. Dose response experiments examining Variant 2-G09, atezolizumab
biosimilar and Human IgG used CHO-K1-derived target cells while experiments testing Rituximab used Raji

lymphoblast-like-derived target cells.

[323] The results show that Variant 2-G09 had no significant cell-mediated cytotoxicity activity. For
example, at an E/T ratio of 25:1 Variant 2-G09 did not demonstrate a dose response curve over the entire
7-fold dilution series tested indicating that this antibody could not mediate an ADCC effect against CHO-
K1/PD-L1 target cells at any concentration (FIG. 36C). Variant 2-G09 showed an ECso of approximately 7
pg/mL and no appreciable target cell lysis was observed (Table 13). On the other hand, the positive control
antibody demonstrated a strong dose response curve over the entire 7-fold dilution series tested indicating
that this antibody mediate a significant ADCC effect against Raji lymphoblast-like-derived target cells (FIG.
36A). The positive control antibody exhibited an ECso of approximately 2.1 x 103 pg/mL and 53.5% was
the highest percentage of target cell lysis observed for this antibody (Table 13). As expected, the negative
control did not demonstrate a dose response curve over the entire 7-fold dilution series (FIG. 36B), had no
detectable cell lysis, and had an ECso of over 2.2 x 10% yg/mL (Table 13). Taken together, these results
demonstrate that Variant 2-G09 has no significant cell-mediated cytotoxicity activity.

Table 13. ADCC Assay for Variant 2-G09

Parameter Rituxan Variant 2-G09 Human IgG
Target cell lysis 53.5% 0.0% 0.0%
LogECso 2.7 0.8 5.3
HillSlope 1.3 -65.7 1.5
ECso, pg/mi 2.1x108 7.0 22x10°

[324] Similar results show that, as expected, the atezolizumab biosimilar also has no significant ADCC

activity. For example, at an E/T ratio of 25:1 the atezolizumab biosimilar did not exhibit a dose response
curve over the entire 7-fold dilution series tested indicating that this antibody could not mediate an ADCC
effect against CHO-K1/PD-L1 target cells at any concentration (FIG. 36E) and approximately 1.4% was the
highest percentage of target cell lysis observed (Table 14). In contrast, the positive control antibody
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demonstrated a strong dose response curve over the entire 7-fold dilution series tested (FIG. 36A and 36D)
and 43.6% was the highest percentage of target cell lysis observed for this antibody (Table 14).

Table 14. ADCC Assay for Atezolizumab Biosimilar

Parameter Rituxan Atezolizumab Biosimilar

Target cell lysis 43.6% 1.4%

LogECso -2.7 -2.0

HillSlope 1.4 -6.4

ECso, pg/mi 1.9x 103 9.5x 103
Example 8

Antibody Characterization using a Complement-Dependent Cytotoxicity (CDC) Assay

[325] The experiments functionally characterized the antibody-dependent cell killing potencies of Variant
2-G09 (Fc effector null-H315A) antibodies using in vitro Complement-Dependent Cytotoxicity (CDC) assay.
CDC is a cell-mediated immune response leading to lysis of antibody-coated (opsonized) target cells by a
Membrane Attack Complex (MAC). CDC is triggered by the interaction between the Fc portion of an
antibody and serum complement components, particularly C1q, initiating a complement cascade which
ultimately leads to cell lysis of target cells expressing the antigen by the insertion of MACs into the cell
membrane causing damage and loss of cellular integrity.

[326] Two target cell lines were used in this assay 1) Raji lymphoblast-like-derived target cells with stable
CD20 expression; and 2) CHO-K1-derived target cells with stable PD-L1 expression. These target cells
were maintained in corresponding complete medium incubated at 37°C with 5% CO2 and regularly sub-
cultured with suitable medium. The complement component was prepared by pooling blood from more
than 20 healthy human volunteers and isolating the serum, referred to as Pooled Normal Human Serum
(PNHS).

[327] CDC assays were performed by harvesting target cells by centrifugation, re-suspending the cells
in a buffered solution, adjusting the cell density and then transferring aliquots of the cell suspension to wells
of an assay microplate. An antibody sample, comprising either a test antibody, a positive control antibody,
or a negative control antibody, was added to a well containing the cell suspension aliquot and incubated
for 30 minutes at room temperature (about 20°C). Cell lysis was induced by adding PNHS to each well
containing a target cell/antibody mixture and incubating the assay microplate in cell incubator at 37°C with
5% COz2 for about 4 hours. After incubation, the assay microplate was centrifuged and the supernatant
from each well was transferred to wells of another assay microplate. Cell death was quantified using a
commercially-available luminescent assay based on the spectrophotometric measurement of ATP released
from the cytosol of damaged cells (CellTiter-Glo Luminescent Cell Viability Assay; Promega, Wisconsin,
United States).

[328] Briefly, test samples were prepared by adding an equal amount of a luciferase/luciferin assay
solution to a well containing supernatant from a treated target cell and incubated at room temperature for
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10-30 minutes. Control samples included 1) a spontaneous lysis control containing a luciferase/luciferin
assay solution and supernatant from untreated target cells incubated with PMBC effector cells; 2) a
minimum lysis control containing a luciferase/luciferin assay solution and supernatant from untreated target
cells; and 3) a maximum lysis control containing a luciferase/luciferin assay solution, 2% TRITON® X-100
(a polyoxyethylene octyl phenyl ether), and supernatant from untreated target cells and PNHS. The
resulting luminescence was read by luminometer. All procedures were performed in duplicate. The
percentage of specific cell lysis was calculated according to the manufacturer's instructions using the
following formula: 100 x [(A — C)/(B - C)], where A represents the luminescence value obtained with test
sample (experimental lysis), B represents the luminescence value obtained by lysing all of untreated target
cells with 2% TRITON® X-100 (maximum lysis), and C represents the luminescence value obtained with
untreated target cells incubated in assay solution (minimum lysis). When this calculation provided a
negative value, 0.0% was assigned as the result.

[329] In afirst series of experiments, the amount of PNHS was optimized for the CDC assay. A chimeric
anti-CD20 monoclonal antibody (Rituximab) was used as a positive control and tested with Raji
lymphoblast-like-derived target cells. This antibody achieved 98.5% as the highest percentage of target
cell lysis using a PNHS concentration of 10%. Human IgG was used as a negative control and tested with
CHO-K1-derived target cells. This antibody achieved the highest percentage of target cell lysis of 19.1%
using a PNHS concentration of 50% with no appreciable cell lysis detected at PNHS concentration of 10%

and 20%. For this reason, a 10% PNHS concentration was used for further experiments.

[330] In asecond series of experiments, the antibody dose response was determined for the CDC assay
using a PNHS concentration of 10%. Variant 2-G09 was assayed over an 8-fold dilution range at the
following concentrations: 20 ug/mL, 2 ug/mL, 0.2 ug/mL, 0.02 ug/mL, 0.002 ug/mL, 0.0002 pg/mL, 0.00002
pg/mL, and 0.000002 pg/mL. A biosimilar of atezolizumab, atezolizumab is a commercially available
humanized anti-PD-L1 monoclonal antibody (Genentech) known to be deprived of ADCC Fc activity, was
assayed over a 8-fold dilution range at the following concentrations: 10 pg/mL, 1 yg/mL, 0.1 pg/mL, 0.01
pg/mL, 0.001 pg/mL, 0.0001 pg/mL, 0.00001 ug/mL, and 0.000001 yg/mL. The positive control antibody
Rituximab was assayed over a 8-fold dilution range at the following concentrations: 10 pg/mL, 2 ug/mL, 0.4
pg/mL, 0.08 pg/mL, 0.016 pg/mL, 0.0032 pg/mL, 0.00064 ug/mL, and 0.000128 yg/mL. The negative
control antibody Human IgG was assayed over a 8-fold dilution range at the following concentrations: 10
pg/mL, 1 pg/mL, 0.1 pg/mL, 0.01 pg/mL, 0.001 pg/mL, 0.0001 pg/mL, 0.00001 pg/mL, and 0.000001 pg/mL.
Dose response experiments examining Variant 2-G09, atezolizumab biosimilar and Human IgG used CHO-
K1-derived target cells while experiments testing Rituximab used Raji lymphoblast-like-derived target cells.

[331] The results show that Variant 2-G09 had no significant cell-mediated cytotoxicity activity. For
example, at a PNHS concentration of 10% Variant 2-G09 did not demonstrate a dose response curve over
the entire 8-fold dilution series tested indicating that this antibody could not mediate a CDC effect against
CHO-K1/PD-L1 target cells at any concentration (FIG. 37C). Variant 2-G09 showed an ECso of
approximately 2.8 x 102 uyg/mL and no appreciable target cell lysis was observed (Table 15). Similar results
show that, as expected, the atezolizumab biosimilar also has no significant cell-mediated cytotoxicity
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activity. For example, at a PNHS concentration of 10% the atezolizumab biosimilar did not exhibit a dose
response curve over the entire 8-fold dilution series tested indicating that this antibody could not mediate
an CDC effect against CHO-K1/PD-L1 target cells at any concentration (FIG. 37D) and approximately 4.7%
was the highest percentage of target cell lysis observed (Table 15). On the other hand, the positive control
antibody demonstrated a strong dose response curve over the entire 8-fold dilution series tested indicating
that this antibody mediate a significant CDC effect against Raji lymphoblast-like-derived target cells (FIG.
37A). The positive control antibody exhibited an ECso of approximately 0.2 pg/mL and 104.7% was the
highest percentage of target cell lysis observed for this antibody (Table 15). As expected, the negative
control did not demonstrate a dose response curve over the entire 8-fold dilution series (FIG. 37B), had no
detectable cell lysis, and had an ECso of 8.4 x 10 ug/mL (Table 15). Taken together, these results
demonstrate that Variant 2-G09 had no significant cell-mediated cytotoxicity activity.

Table 15. CDC Assay for Variant 2-G09

Parameter Rituxan Human IgG Variant 2-G09 Ate_z ol'izu_mab
Biosimilar

Target cell lysis 104.7% 7.9% 0.0% 4.7%

LogECso -0.7 -3.1 -1.6 -3.7

HillSlope 1.7 5.7 -9.1 73.8

ECso, pg/mL 0.2 8.4x10* 2.8x 1072 1.8x 104

Example 9

Modified Human Anti-PD-L1 84G09 Antibody Exhibit Reduced Rate of Inmune-Related Adverse
Side Effects

[332] Commercially available immune checkpoint inhibitors for treating cancer indications have been
associated with significant risk for immune-related adverse events (irAEs) (Tocut et al, 2018). Among
these, new onset of insulin dependent diabetes mellitus (DM) occurs in 0.2%—1.0% of patients (Stamatouli
et al, 2018; Barroso-Sousa et al, 2018). While the exact mechanism is not yet fully understood, it involves
an autoimmune response against pancreatic B-cells, leading to insufficient insulin production. This
complication is common for PD-1/PD-L1 checkpoint blockade therapies, and usually develops following a
relatively prolonged treatment of repeated cycles of administration, necessary for maintaining high
exposure to the antibody (Orlov et al, 2015; de Filette et al, 2016).

[333] Non-obese diabetic (NOD) mice, are a common animal model for type 1 diabetes, which develop
insulitis, as a result of leukocytic infiltration into pancreatic islets. Administration of anti-PD-1 or anti-PD-L1
antibodies to prediabetic female NOD mice results in rapid onset of diabetes (Ansari et al, 2003) and
reversal of tolerogenic therapies, such as anti-CD3 and tolerogenic peptide infusion (Fife et al, 2006). It
was shown that a single injection of ant-PD-L1 to NOD mice in a relatively wide range of ages (4 and 10
weeks) can induce diabetes. In this model, diabetes is defined when a random blood glucose reading of
>250 mg/dL is detected for three consecutive days. When anti-PD-L1 is injected at the age of 10 weeks,
the onset of disease is expected already at 5 days after treatment, in 80%-100% of the mice. Importantly,
it was shown that prolonged exposure to anti-PD-L1 in a regimen of 500ug on day 0, followed by additional
250 ug every 2 days up until day 10, is needed for diabetes induction (Ansari et al, 2003).
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[334] Accordingly, the induction of diabetes in susceptible NOD mice can be used to investigate the
relationship between the clearance rate of the antibody and the risk of evoking an autoimmune disease by
using variants of the same anti-PD-L1 antibodies that differ in their clearance rates. Atthe age of 9 weeks,
female NOD mice received a single i.p. injection of the tested anti-PD-L1 antibody variants, or were left
untreated, according to the following groups: 1) 1.5 mg/mouse of anti-B12 human IgG1 isotype antibody
control (n=2); 2) 1.5 mg/mouse of Variant 1-ATZ (Fc effector null) antibody (n=10); and 3) 1.5 mg/mouse
of Variant 2-ATZ (Fc effector null-H315A) antibody (n=10). Prior to the single injection, and once daily post-
injection, mice were monitored for their blood glucose levels each morning using a glucometer (FreeStyle
blood glucose monitoring system). Significance was calculated using log-rank (Mantel-Cox) test of Variant
1 vs. Variant 2. A mouse is defined as diabetic when blood glucose reading >250 mg/dL for three
consecutive days.

[335] In mice, the differences in the PK profile of these two variants was significant, i.e. clearance rate of
0.44 mL/hr/kg of the Variant 1-ATZ versus 2.22 mL/hr/kg of the Variant 2-ATZ (Fc effector null-H315A)
antibody. The effective dose of both antibody variants, in terms of reduced cognitive deficits and brain
pathology in animal AD and dementia models, was the same, ranging between 0.5 to 1.5 mg/mouse. In
this experiment diabetes onset in NOD mice was measured following single administration of 1.5 mg/mouse
of the two anti-PD-L1 antibody variants.

[336] Daily glucose readings were performed between 8 am to 11 am. Results of daily glucose readings
are presented in a Kaplan—Meier survival curve. As shown in Table 16 and FIG. 38, no significant change
in levels of glucose weight was observed during the experiment in NOD mice treated with Variant 2-ATZ
(Fc effector null-H315A). This contrasts with NOD mice treated with Variant 1-ATZ (Fc effector null); the
animals in this group exhibited significant increase in blood glucose levels to levels indicating the onset of
diabetes.

Table 16. Daily Blood glucose Levels of the NOD Mice
Glucose Level Post-Injection (Days)

Group Animal 0 > > 3 2 5 6 7 3
anti-B12 higG1 1689 73 85 88 86 80 82 97 82 101
(n=2) 1690 | 111 97 65 95 89 93 92 78 101

1168 81 88 97 104 61 70 120 110 90

1670 113 81 83 100 62 65 139 144 | 215
1671 69 76 101 285 | 336 | 354 | 496 | >500 | >500
1672 77 93 87 136 | 273 | 294 | 468 | >500 | >500

Variant 1-ATZ 1673 | 89 | 89 | 77 | 96 | 238 | 273 | 374 | >500 | >500
Fc effector null
(n=10) 1674 | 73 | 101 | 390 | 412 | 454 | 455 | 320 | 500 | >500

1675 66 90 | 402 | 485 | 436 | 421 | 220 | Died | —
1676 75 71 83 | 321 | 338 | 342 | 416 | >500 | >500
1677 78 67 79 196 | 332 | 378 | 441 | >500 | >500
1691 90 106 | 180 | 345 | 486 | 472 | 500 | >500 | >500
Variant 2-ATZ 1678 69 84 64 80 84 88 129 | 109 | 93
Fc effector null-H315A | 1679 87 88 72 91 58 64 109 72 87
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(n=10) 1680 114 72 88 95 78 71 94 101 91
1681 75 70 76 74 91 82 105 122 78
1682 66 98 94 93 64 73 98 119 85
1684 131 158 316 | 424 417 422 470 500 500
1685 92 107 100 68 76 69 107 75 77
1686 55 87 94 98 83 81 101 116 98
1687 80 87 101 82 69 73 117 89 111
1688 89 79 73 78 71 68 120 113 101
Measurements in Bold indicate a diabetic animal.

[337] Body weight loss was also monitored in NOD mice. As shown in Table 17 and FIG. 39, no
significant change in body weight was observed during the experiment in NOD mice treated with Variant 2-
ATZ (Fc effector null-H315A). This contrasts with NOD mice treated with Variant 1-ATZ (Fc effector null);
the animals in this group exhibited significant degrees of body weight loss.

Table 17. Percent Weight Loss from Baseline of the NOD mice
Group : Percent Weight Loss Post-Injection (Days)

Animal 1 2 3 7 8 9 10 13 17

anti-B12 hlgG1 1689 0 12 | 12 | 35 | 28 | 47 | 08 | 0.8 | 08
(n=2) 1690 0 00 | -04 | 32 | 24 | 56 | 40 | 24 | 20
1168 0 08 | 27 | 55 | 0.8 | 04 16 | -55 | -35

1670 0 04 | 28 | 21 | 50 | -71 | -85 | -7.4 | -1.8
1671 0 00 | -64 | -175 | -17.9 | <20% | -16.7 | <20% | <20%

1672 0 34 | 30 | 04 | 09 | 1.7 | 1.7 |-119 | -11.9

;’ :gﬁgégoﬂj 1673 | 0 | -04 | 28 |-13.1 | -11.3]-121 | -16.7 | Died | —
(n=10) 1674 0 28 | -4.0 |<20% | <20% | <20% | <20% | Died | —
1675 0 28 | -4.0 | Died | — — — — —

1676 0 26 | 22 | <20% | <20% | <20% | <20% | Died | —

1677 0 -48 | 0.0 |<20%|-155 | -16.7 | -16.7 | Died | —
1691 0 08 | 52 | 96 | -56 | 92 | -9.2 |<20% | <20%

1678 0 1.6 16 | 3.7 | 21 3.3 16 | 4.1 3.3

1679 0 13 | 26 | 26 | 39 | 43 | 74 | 6.1 5.7

1680 0 08 | 04 | 15| 15 | 60 | -4 | 1.1 | -45

Variant 2ATZ 1681 0 -48 | 60 | -83 |-103 | 87 | -36 | -08 | -1.6
Fo effggfc‘;;‘nu”_Hms | 1682 0 04 | 08 | 23 | 20 | -39 | -08 | -43 | 43
(N=10) 1684 0 41 | 23 | 38| 08 | -15 | 64 | 60 | -6.4
1685 0 04 | 04 | 29 | 08 | -08 | -08 | 1.7 | -0.8

1686 0 04 | 00 | 08 | 04 | 08 | -12 | 40 | 0.0

1687 0 09 | 34 | 34 | 09 | 22 | 1.7 | -04 | -26

1688 0 21| -08 |17 | 17 | 29| -33 | 29 | -50

[338] The only difference between the two anti-PD-L1 antibody variants tested in this study is the H315A
single-point mutation on the Fc portion of the antibody, which accelerates antibody clearance from the
circulation. The two antibody variants show the same effective dose range in AD and dementia mouse
models, and similar effect on peripheral immune activity as reflected by the elevated frequencies of PD-1
expressing memory T-cells in the blood. It is thus suggested that the short exposure time of the Variant 2-
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ATZ (Fc effector null-H315A) antibody, sufficient for resulting in a beneficial effect in AD and dementia
mouse models, is not sufficient to induce autoimmune diabetics in susceptible NOD mice while 80% of the
NOD mice developed diabetes upon treatment with the null only variants that exhibit much slower clearance
rate. While for treating cancer, the aim is to maintain a constant exposure to the antibody along the
treatment period, for AD and dementia a single administration evokes a cascade of self-perpetuating events
in the periphery and in the brain that after initiation are not dependent on the levels of antibody in the
periphery. Thus, the dosing regimen in AD is determined by the kinetics of the downstream events
regardless of the exposure time of the antibody. The mechanism of action of anti-PD-L1 antibody in
reducing AD and dementia pathologies enables the use of an antibody with fast clearance properties which
makes it safer in terms of immune-related adverse events but without hampering its efficacy.

[339] Inclosing, it is to be understood that, although aspects of the present specification are highlighted
by referring to specific embodiments, one skilled in the art will readily appreciate that these disclosed
embodiments are only illustrative of the principles of the subject matter disclosed herein. The specific
embodiments are not intended to be exhaustive or to limit the invention to the precise forms disclosed.
Therefore, it should be understood that the disclosed subject matter is in no way limited to a particular
compound, composition, article, apparatus, methodology, protocol, and/or reagent, etc., described herein,
unless expressly stated as such. In addition, those of ordinary skill in the art will recognize that certain
changes, modifications, permutations, alterations, additions, subtractions and sub-combinations thereof
can be made in accordance with the teachings herein without departing from the spirit of the present
specification. It is therefore intended that the scope of the invention is not to be limited by this detailed
description. Furthermore, it is intended that the following appended claims and claims hereafter introduced
are interpreted to include all such changes, modifications, permutations, alterations, additions, subtractions
and sub-combinations as are within their true spirit and scope.

[340] Certain embodiments of the present invention are described herein, including the best mode known
to the inventors for carrying out the invention. Of course, variations on these described embodiments will
become apparent to those of ordinary skill in the art upon reading the foregoing description. The inventor
expects skilled artisans to employ such variations as appropriate, and the inventors intend for the present
invention to be practiced otherwise than specifically described herein. Accordingly, this invention includes
all modifications and equivalents of the subject matter recited in the claims appended hereto as permitted
by applicable law. Moreover, any combination of the above-described embodiments in all possible
variations thereof is encompassed by the invention unless otherwise indicated herein or otherwise clearly
contradicted by context.

[341] Groupings of alternative embodiments, elements, or steps of the present invention are not to be
construed as limitations. Each group member may be referred to and claimed individually or in any
combination with other group members disclosed herein. It is anticipated that one or more members of a
group may be included in, or deleted from, a group for reasons of convenience and/or patentability. When
any such inclusion or deletion occurs, the specification is deemed to contain the group as modified, thus
fulfilling the written description of all Markush groups used in the appended claims.
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[342] Insubstantial changes from the claimed subject matter as viewed by a person with ordinary skill in
the art, now known or later devised, are expressly contemplated as being equivalently within the scope of
the claims. Therefore, obvious substitutions now or later known to one with ordinary skill in the art are
defined to be within the scope of the defined elements.

[343] Unless otherwise indicated, all numbers expressing a characteristic, item, quantity, parameter,
property, term, and so forth used in the present specification and claims are to be understood as being
modified in all instances by the term “about.” As used herein, the term “about” means that the characteristic,
item, quantity, parameter, property, or term so qualified encompasses a range of plus or minus ten percent
above and below the value of the stated characteristic, item, quantity, parameter, property, or term.
Accordingly, unless indicated to the contrary, the numerical parameters set forth in the specification and
attached claims are approximations that may vary. For instance, as mass spectrometry instruments can
vary slightly in determining the mass of a given analyte, the term "about" in the context of the mass of an
ion or the mass/charge ratio of an ion refers to +/-0.50 atomic mass unit. At the very least, and not as an
attempt to limit the application of the doctrine of equivalents to the scope of the claims, each numerical
indication should at least be construed in light of the number of reported significant digits and by applying
ordinary rounding techniques.

[344] Notwithstanding that the numerical ranges and values setting forth the broad scope of the invention
are approximations, the numerical ranges and values set forth in the specific examples are reported as
precisely as possible. Any numerical range or value, however, inherently contains certain errors
necessarily resulting from the standard deviation found in their respective testing measurements. Recitation
of numerical ranges of values herein is merely intended to serve as a shorthand method of referring
individually to each separate numerical value falling within the range. Unless otherwise indicated herein,
each individual value of a numerical range is incorporated into the present specification as if it were
individually recited herein.

[345] Use of the terms “may” or “can” in reference to an embodiment or aspect of an embodiment also
carries with it the alternative meaning of “may not” or “cannot.” As such, if the present specification
discloses that an embodiment or an aspect of an embodiment may be or can be included as part of the
inventive subject matter, then the negative limitation or exclusionary proviso is also explicitly meant,
meaning that an embodiment or an aspect of an embodiment may not be or cannot be included as part of
the inventive subject matter. In a similar manner, use of the term “optionally” in reference to an embodiment
or aspect of an embodiment means that such embodiment or aspect of the embodiment may be included
as part of the inventive subject matter or may not be included as part of the inventive subject matter.
Whether such a negative limitation or exclusionary proviso applies will be based on whether the negative
limitation or exclusionary proviso is recited in the claimed subject matter.

[346] The terms “a,” “an,” “the” and similar references used in the context of describing the present
invention (especially in the context of the following claims) are to be construed to cover both the singular
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and the plural, unless otherwise indicated herein or clearly contradicted by context. Further, ordinal
indicators — such as, e.g., “first,” “second,” “third,” etc. — for identified elements are used to distinguish
between the elements, and do not indicate or imply a required or limited number of such elements, and do
not indicate a particular position or order of such elements unless otherwise specifically stated. All methods
described herein can be performed in any suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of any and all examples or exemplary language (e.g., “such as”)
provided herein is intended merely to better illuminate the present invention and does not pose a limitation
on the scope of the invention otherwise claimed. No language in the present specification should be
construed as indicating any non-claimed element essential to the practice of the invention.

[347] When used in the claims, whether as filed or added per amendment, the open-ended transitional
term “comprising”, variations thereof such as, e.g., “comprise” and “comprises”, and equivalent open-ended

” o«

transitional phrases thereof like “including,” “containing” and “having”, encompass all the expressly recited
elements, limitations, steps, integers, and/or features alone or in combination with unrecited subject matter;
the named elements, limitations, steps, integers, and/or features are essential, but other unnamed
elements, limitations, steps, integers, and/or features may be added and still form a construct within the
scope of the claim. Specific embodiments disclosed herein may be further limited in the claims using the
closed-ended transitional phrases “consisting of” or “consisting essentially of” (or variations thereof such
as, e.g., “consist of”, “consists of”, “consist essentially of’, and “consists essentially of”) in lieu of or as an
amendment for “comprising.” When used in the claims, whether as filed or added per amendment, the
closed-ended transitional phrase “consisting of” excludes any element, limitation, step, integer, or feature
not expressly recited in the claims. The closed-ended transitional phrase “consisting essentially of” limits
the scope of a claim to the expressly recited elements, limitations, steps, integers, and/or features and any
other elements, limitations, steps, integers, and/or features that do not materially affect the basic and novel
characteristic(s) of the claimed subject matter. Thus, the meaning of the open-ended transitional phrase
“comprising” is being defined as encompassing all the specifically recited elements, limitations, steps and/or
features as well as any optional, additional unspecified ones. The meaning of the closed-ended transitional
phrase “consisting of” is being defined as only including those elements, limitations, steps, integers, and/or
features specifically recited in the claim, whereas the meaning of the closed-ended transitional phrase
“consisting essentially of” is being defined as only including those elements, limitations, steps, integers,
and/or features specifically recited in the claim and those elements, limitations, steps, integers, and/or
features that do not materially affect the basic and novel characteristic(s) of the claimed subject matter.
Therefore, the open-ended transitional phrase “comprising” (and equivalent open-ended transitional
phrases thereof) includes within its meaning, as a limiting case, claimed subject matter specified by the
closed-ended transitional phrases “consisting of” or “consisting essentially of.” As such, the embodiments
described herein or so claimed with the phrase “comprising” expressly and unambiguously provide
description, enablement and support for the phrases “consisting essentially of” and “consisting of.”

[348] All patents, patent publications, and other references cited and identified in the present
specification are individually and expressly incorporated herein by reference in their entirety for the purpose
of describing and disclosing, for example, the compositions and methodologies described in such
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publications that might be used in connection with the present invention. These publications are provided
solely for their disclosure prior to the filing date of the present application. Nothing in this regard is or should
be construed as an admission that the inventors are not entitled to antedate such disclosure by virtue of
prior invention or for any other reason. All statements as to the date or representation as to the contents of
these documents are based on the information available to the applicant and do not constitute any
admission as to the correctness of the dates or contents of these documents.

[349] Lastly, the terminology used herein is for the purpose of describing particular embodiments only

and is not intended to limit the scope of the present invention, which is defined solely by the claims.
Accordingly, the present invention is not limited to that precisely as shown and described.
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CLAIMS

A modified anti-Programmed Death Ligand 1 (PD-L1) antibody, the antibody comprising:
a heavy chain comprising a heavy chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID
NO: 4, a CDR2 of SEQ ID NO: 5 or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8,
and a heavy chain constant region of SEQ ID NO: 55; SEQ ID NO: 56 or SEQ ID NO: 57; and
a light chain comprising a light chain variable region including a CDR1 of SEQ ID NO: 10 or SEQ ID
NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDRS3 of SEQ ID NO: 14,
wherein the modified anti-PD-L1 antibody has a clearance rate from the blood that is enhanced
relative to an anti-PD-L1 antibody having a heavy chain constant region of SEQ ID NO: 54 or SEQ
ID NO: 108; and
wherein the modified anti-PD-L1 antibody lacks Fc-related effector function.

The anti-PD-L1 antibody according to claim 1, wherein the heavy chain variable region is SEQ ID NO:
2.

The anti-PD-L1 antibody according to claim 2, wherein the heavy chain is SEQ ID NO: 42, SEQ ID NO:
43 or SEQ ID NO: 44.

The anti-PD-L1 antibody according to claim 3, wherein the heavy chain is SEQ ID NO: 42.

The anti-PD-L1 antibody according to any one of claims 1-4, wherein the light chain further comprises
a kappa light chain constant region.

The anti-PD-L1 antibody according to claim 5, wherein the kappa light chain constant region is SEQ ID
NO: 16.

The anti-PD-L1 antibody according to any one of claims 1-5, wherein the light chain is SEQ ID NO: 21.

A modified anti-Programmed Death Ligand (PD-L1) antibody, the antibody comprising:
a heavy chain comprising a heavy chain variable region of SEQ ID NO: 2 and a heavy chain constant
region of SEQ ID NO: 55; SEQ ID NO: 56 or SEQ ID NO: 57; and
a light chain comprising a light chain variable region of SEQ ID NO 9 and a light chain constant region
of SEQ ID NO: 16;

wherein the modified anti-PD-L1 antibody has a clearance rate from the blood that is enhanced

relative to an unmodified anti-PD-L1 antibody; and
wherein the modified anti-PD-L1 antibody lacks Fc-related effector function.

The anti-PD-L1 antibody according to claim 8, wherein the heavy chain constant region of SEQ ID NO:
55.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

A modified anti-Programmed Death Ligand 1 (PD-L1) antibody which specifically binds to a human PD-
L1, the modified anti-PD-L1 antibody comprising:

a heavy chain including a heavy chain variable domain and a heavy chain constant domain, the heavy
chain variable region including a CDR1 of SEQ ID NO: 3 or SEQ ID NO: 4, a CDR2 of SEQ ID NO: 5
or SEQ ID NO: 6, and a CDR3 of SEQ ID NO: 7 or SEQ ID NO: 8 and the heavy chain constant
region comprising SEQ ID NO: 55; SEQ ID NO: 56 or SEQ ID NO: 57; and

a light chain including a light chain variable domain, the light chain variable region including a CDR1 of
SEQ ID NO: 10 or SEQ ID NO: 11, a CDR2 of SEQ ID NO: 12 or SEQ ID NO: 13 and a CDR3 of SEQ
ID NO: 14

The anti-PD-L1 antibody according to claim 10, wherein the heavy chain constant domain is SEQ ID
NO: 57 to abolish Fc-related effector function.

The anti-PD-L1 antibody according to claim 10, wherein the heavy chain constant region is SEQ ID
NO: 56.

The anti-PD-L1 antibody according to claim 10, wherein the heavy chain constant region is SEQ ID
NO: 55.

The anti-PD-L1 antibody according to claim 10, wherein the heavy chain is SEQ ID NO: 41, SEQ ID
NO: 42, SEQ ID NO: 43, or SEQ ID NO: 44.

The anti-PD-L1 antibody according to any one of claims 10 or 13, wherein the heavy chain is SEQ ID
NO: 42.

A pharmaceutical composition comprising a modified anti-PD-L1 antibody according to any one of
claims 1-15.

A pharmaceutical kit comprising a modified anti-PD-L1 antibody according to any one of claims 1-15 or
a pharmaceutical composition according to claim 16.

A modified anti-Programmed Death Ligand 1 (PD-L1) antibody as defined in any one of claims 1-15 or
a pharmaceutical composition as defined in claim 16 for use in treating an Alzheimer’s Disease.

Use of a modified anti-PD-L1 antibody as defined in any one of claims 1-15 or a pharmaceutical
composition as defined in claim 16 in the manufacture of a medicament in the treatment of an

Alzheimer’s Disease.

A polynucleotide comprising a nucleic acid sequence encoding a heavy chain from a modified anti-PD-
L1 antibody according to any one of claims 1-15 or a nucleic acid sequence comprising SEQ ID NO:
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21.

22.

23.

24.

59, SEQ ID NO: 63, SEQ ID NO: 75 or SEQ ID NO: 79 and the nucleic acid sequence encoding the
light chain comprises SEQ ID NO: 82, SEQ ID NO: 83, SEQ ID NO: 86, or SEQ ID NO: 87.

The polynucleotide according to claim 20, wherein the nucleic acid sequence encoding the heavy chain
comprises SEQ ID NO: 59, SEQ ID NO: 63, SEQ ID NO: 75 or SEQ ID NO: 79.

An expression construct comprising a nucleic acid sequence encoding a heavy chain from a modified
anti-PD-L1 antibody according to claim 20 or 21.

An expression construct comprising a nucleic acid sequence encoding a light chain from a modified
anti-PD-L1 antibody according to claim 20 or 21.

A method of making a modified anti-PD-L1 antibody comprising:

expressing in a host cell a first and a second expression construct, wherein the first expression
construct is defined by claim 22, and the second expression construct is defined by claim 23.
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