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DOSING FOR TREATMENT WITH ANTI-CD20/ANTI-CD3 BISPECIFIC ANTIBODIES

SEQUENCE LISTING
The instant application contains a Sequence Listing which has been submitted electronically in
ASCII format and is hereby incorporated by reference in its entirety. Said ASCII copy, created on
October 28, 2021, is named 50474-234WQ0O3_Sequence Listing 10 28 21 ST25 and is 35,298 bytes in

size.

FIELD OF THE INVENTION
The present invention relates to the treatment of CD20-positive cell proliferative disorders. hors
spacificaily, the invention pertains to treatment of subjects having a CD20-positive cell proliferative
disorders by adminigiration of a bigpecific antivody that binds o anti-cluster of differentiation 20 (G20}

and anti-cluster of differantiation 3 (CD3).

BACKGROUND

Cancers are characterized by the uncontrolled growth of cell subpopulations. Cancers are the
leading cause of death in the developed world and the second leading cause of death in developing
countries, with over 14 million new cancer cases diagnosed and over eight million cancer deaths
occurring each year. Cancer care thus represents a significant and ever-increasing societal burden.

CD20-positive cell proliferative disorders, such as B cell proliferative disorders, are a leading
cause of cancer-related deaths. For example, non-Hodgkin's lymphoma (NHL) advances quickly and is
fatal if untreated. In the United States, B-cell lymphomas constitute approximately 80%-85% of all cases
of NHL. Diffuse large B-cell lymphoma (DLBCL) is the most common type of NHL accounting for
approximately 30%-40% of all NHL diagnosis, followed by follicular lymphoma (FL; 20%-25% of all NHL
diagnosis) and mantle cell lymphoma (MCL; 6%-10% of all NHL diagnosis). B-cell chronic lymphocytic
leukemia (CLL) is the most common leukemia in adults, with approximately 15,000 new cases per year in
the United States (American Cancer Society, 2015).

Bispecific antibodies are capable of simultaneously binding cell surface antigens on cytotoxic
cells (e.g., T cells, via binding to cluster of differentiation 3 (CD3)) and cancer cells (e.g., B cells, via
binding to CD20), with the intent that the bound cytotoxic cell will destroy the bound cancer cell.
However, use of such antibody-based immunotherapies can be limited by unwanted effects, including
cytokine-driven toxicities (e.g., cytokine release syndrome (CRS)), infusion-related reactions (IRRs),
severe tumor lysis syndrome (TLS), and central nervous system (CNS) toxicities.

Thus, there is an unmet need in the field for the development of etficacious methods of dosing
therapeutic bispecific antibodies (e.g., bispacific antiboadies that bhind to CD20 and CD3) for the treatment
of CD20-positive cell proliferative disorders (e.g., B cell proliferative disorders) that achieve a more
favorable benefit-risk profile.

SUMMARY OF THE INVENTION
The present invention relates to methods of trealing a subject having a CD20-positive cell

proliferative disorder {e.4g., a & ceil proliferalive discorder} by administration (e.g., inlravanaus
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administration} of a bispecific antibody that binds to anti-clustar of differentiation 20 {CD20) and anti-
chuster of differentiation 3 (U3} that decreassas the risk of unwanted side effecis, such as cyiokine-
drivan oxicities, such as GRS,

The invention is baseq, in part, on the discovery that dosing regimens involving administration of
a bispecific antibody that binds to CD20 and CD3 (e.g., mosunetuzumab) over multiple dosing cycles
(e.g., wherein the first dosing cycle is a step-up, fractionated dosing cycle) including a relatively high third
dose (C1D3) and/or a dose of a second dosing cycle (C2D1) (“loading doses”) that is greater in amount
than a dose of the third dosing cycle (C3D1) and/or additional dosing cycles (“base doses”) can
effectively treat subjects having a CD20-positive cell proliferative disorder (e.g., B cell proliferative
disorder) while reducing toxicity (e.g., cytokine release syndrome). The loading doses can increase
efficacy in the critical day 0-42 time period during which patients may have residual anti-CD20
monoclonal antibody present from prior therapies, and for those patients who have high tumor burdens.
Step-up dosing reduces cytokine release syndrome toxicity, and administering a base dose that is lower
than the loading dose can potentially reduce chronic toxicity (e.g., neutropenia, infections, etc.).

In one aspect, the invention features a method of treating a subject having a CD20-positive cell
proliferative disorder (e.g., a B cell proliferative disorder (e.g., a relapsed or refractory B cell proliferative
disorder), e.g., a non-Hodgkin’s lymphoma (NHL; e.g., a diffuse large B cell ymphoma (DLBCL; e.g., a
Richter’s Transformation), a follicular lymphoma (FL; e.g., a Grade 1 FL, a Grade 2 FL, a Grade 3 FL
(e.g., a Grade 3a FL or Grade 3b FL), or a transformed FL), a mantle cell lymphoma (MCL), or a marginal
zone lymphoma (MZL)) or a chronic lymphoid leukemia (CLL), e.g., a relapsed or refractory NHL (e.g., a
relapsed or refractory DLBCL, a relapsed or refractory FL, a relapsed or refractory MCL, or a relapsed or
refractory MZL) or a relapsed or refractory CLL) comprising administering to the subject a bispecific
antibody that binds to CD20 and CD3 in a dosing regimen comprising at least a first dosing cycle and a
second dosing cycle, wherein: (a) the first dosing cycle comprises a first dose (C1D1), a second dose
(C1D2), and a third dose (C1D3) of the bispecific antibody, wherein the C1D1 is from about 0.02 mg to
about 2.0 mg (e.g., from about 0.02 to about 1.8 mg, from about 0.02 to about 1.6 mg, from about 0.02 to
about 1.4 mg, from about 0.02 to about 1.2 mg, from about 0.05 to about 1.8 mg, from about 0.1 to about
1.8 mg, from about 0.4 to about 1.8 mg, from about 0.6 to about 1.8 mg, from about 0.8 to about 1.8 mg,
from about 0.5 to about 1.5 mg, from about 0.8 to about 1.2 mg; e.g., about 1 mg), the C1D2 is from
about 0.05 mg to about 4.0 mg (e.g., from about 0.05 to about 3.5 mg, from about 0.05 to about 3.0 mg,
from about 0.05 to about 2.5 mg, from about 0.05 to about 2.2 mg, from about 0.1 to about 3.5 mg, from
about 0.5 to about 3.5 mg, from about 1.0 to about 3.5 mg, from about 1.5 to about 3.5 mg, from about
1.8 to about 3.5 mg, from about 1.0 to about 3.0 mg, from about 1.5 to about 2.5 mg; e.g., about 2 mg),
and the C1D3 is greater than about 50 mg; and (b) the second dosing cycle comprises a single dose
(C2D1) of the bispecific antibody.

In some embodiments, the C1D3 is from 50 mg to 200 mg (e.g., from 50 mg to 175 mg, from 50
mg to 150 mg, from 50 mg to 125 mg, from 50 mg to 100 mg, from 50 mg to 75 mg, from 50 mg to 70 mg,
from 52 mg to 100 mg, from 52 mg to 75 mg, from 50 mg to 180 mg, from 55 mg to 150 mg, from 55 mg
to 100 mg, from 55 mg to 70 mg, from 55 mg to 65 mg, from 58 mg to 62 mg; e.g., about 60 mg). In

some embodiments, the C1D3 is about 60 mg. In some embodiments, the C1D1 is about 1 mg. In some
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embodiments, the C1D2 is about 2 mg. In some embodiments, the C2D1 is about equivalent in amount
to the C1D3.

In some embodiments, the C1D1, the C1D2, and the C1D3 are administered to the subject on or
about Days 1, 8, and 15, respectively, of the first dosing cycle. In some embodiments, the C2D1 is
administered to the subject on Day 1 of the second dosing cycle.

In some embodiments, the first and second dosing cycles are 21-day dosing cycles. |n some
embodiments, the second dosing cycle is a 28-day dosing cycle.

In some embodiments, the dosing regimen further comprises one or more additional dosing
cycles beyond the second dosing cycle. In some embodiments, the dosing regimen comprises from six to
15 additional dosing cycles (e.g., from six to ten additional dosing cycles (e.g., six additional dosing
cycles, seven additional dosing cycles, eight additional dosing cycles, nine additional dosing cycles, or
ten additional dosing cycles) or from 11-15 additional dosing cycles (e.g., 11 additional dosing cycles, 12
additional dosing cycles, 13 additional dosing cycles, 14 additional dosing cycles, or 15 additional dosing
cycles) beyond the second dosing cycle. In some embodiments, the additional dosing cycles are 21-day
dosing cycles. In some embodiments, the additional dosing cycles are 28-day dosing cycles.

In some embodiments, one or more of the additional dosing cycles comprise an additional single
dose of the bispecific antibody. |In some embodiments, the additional single dose of the bispecific
antibody is administered to the subject on Day 1 of each additional dosing cycle.

In some embodiments, the additional single dose (e.g., base dose) of the bispecific antibody Is
greater than the C1D1 and less than the C1D3 and/or the C2D1 (e.g., loading doses). In some
embodiments, the additional single dose (e.g., base dose) of the bispecific antibody is from 20% to 80%
(e.g., from 209% to 70%, from 20% to 60%, from 20% to 55%, from 30% to 80%, from 30% to 70%, from
40% to 70%, from 45% to 70%, from 40% to 60%, from 45% to 55%, from 48% to 52%; e.g., about 50%)
of the C1D3 and/or the C2D1 (e.g., loading doses). In some embodiments, the additional single dose of
the bispecific antibody is about 50% of the C1D3 and/or the C2D1 (e.q., loading doses).

In some embodiments, the additional single dose of the bispecific antibody is about 30 mg.

In another aspect, the invention features a method of treating a subject having a CD20-positive
cell proliferative disorder comprising administering to the subject a bispecific antibody that binds to CD20
and CD3 in a dosing regimen comprising at least a first dosing cycle, a second dosing cycle, and a third
dosing cycle, wherein: (a) the first dosing cycle comprises a first dose (C1D1), a second dose (C1D2),
and a third dose (C1D3) of the bispecific antibody, wherein the C1D1 is from about 0.02 mg to about 2.0
mg (e.g., about 0.02 to about 1.8 mg, about 0.02 to about 1.6 mg, about 0.02 to about 1.4 mg, about 0.02
to about 1.2 mg, about 0.05 to about 1.8 mg, about 0.1 to about 1.8 mg, about 0.4 to about 1.8 mg, about
0.6 to about 1.8 mg, about 0.8 to about 1.8 mg, about 0.5 to about 1.5 mg, about 0.8 to about 1.2 mg;
e.g., about 1 mq), the C1D2 is from about 0.05 mg to about 4.0 mg (e.g., about 0.05 to about 3.5 mg,
about 0.05 to about 3.0 mg, about 0.05 to about 2.5 mg, about 0.05 to about 2.2 mg, about 0.1 to about
3.5 mg, about 0.5 to about 3.5 mg, about 1.0 to about 3.5 mg, about 1.5 to about 3.5 mg, about 1.8 to
about 3.5 mg, about 1.0 to about 3.0 mg, about 1.5 to about 2.5 mg; e.g., about 2 mg), and the C1D3 is
greater than about 20 mg; (b) the second dosing cycle comprises a single dose (C2D1) of the bispecific

antibody, wherein the C2D1 is about equivalent in amount to the C1D3; and (c) the third dosing cycle
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comprises a single dose (C3D1) of the bispecific antibody, wherein the C3D1 is greater than the C1D1
and less than the C2D1.

In some embodiments, the C1D3 and the C2D1 (e.g., loading doses) are each from 20 mg to 200
mg (e.g., from 20 mg to 175 mg, from 20 mg to 150 mg, from 20 mg to 100 mg, from 20 mg to 75 mg,
from 30 mg to 175 mg, from 40 mg to 175 mg, from 45 mg to 175 mg, from 50 mg to 175 mg, from 30 mg
to 150 mg, from 40 mg to 100 mg, from 45 mg to 75 mg, from 50 mg to 70 mg, from 55 mg to 65 mg, from
58 mg to 62 mg; about 20 mg, about 30 mg, about 45 mg, or e.g., about 60 mg). In some embodiments,
the C1D3 and the C2D1 are each about 60 mg. In some embodiments, the C3D1 is from about 20% to
about 80% (e.g., from about 20% to about 70%, from about 20% to about 60%, from about 20% to about
595%, from about 30% to about 80%, from about 30% to about 70%, from about 40% to about 70%, from
about 45% to about 70%, from about 40% to about 60%, from about 45% to about 55%., or from about
48% to about 52%; e.g., about 40%, about 45%, about 50%, about 55%, or about 60%) of the C2D1. In
some embodiments, the C3D1 is about 50% of the C2D1. In some embodiments, the C3D1 is from about
12 mg to about 48 mg (e.g., from about 12 mg to about 42 mg, from about 12 mg to about 36 mg, from
about 12 mg to about 30 mg, from about 18 mg to about 48 mg, from about 18 mg to about 42 mg, from
about 24 mg to about 42 mg, from about 27 mg to about 42 mg, from about 24 mg to about 36 mg, from
about 27 mg to about 33 mg, from about 28 mg to about 32 mg; e.g., about 24 mg, about 27 mg, about 30
mg, about 33 mg, or about 36 mg). In a particular embodiment, the C3D1 is about 30 mg.

In some embodiments, the C3D1 is about 30 mg. In some embodiments, the C1D1 is about 1
mg. In some embodiments, the C1D2 is about 2 mg.

In some embodiments, the C1D1, the C1D2, and the C1D3 are administered to the subject on or
about Days 1, 8, and 15, respectively, of the first dosing cycle. In some embodiments, the C2D1 is
administered to the subject on Day 1 of the second dosing cycle and the C3D1 is administered to the
subject on Day 1 of the third dosing cycle. In some embodiments, the first, second, and third dosing
cycles are 21-day dosing cycles. |In some embodiments, the second and/or third dosing cycles are 28-
day dosing cycles.

In some embodiments, the dosing regimen further comprises one or more additional dosing
cycles beyond the third dosing cycle. In some embodiments, the dosing regimen comprises from five to
14 additional dosing cycles (e.g., from five to ten additional dosing cycles (e.g., five additional dosing
cycles, six additional dosing cycles, seven additional dosing cycles, eight additional dosing cycles, nine
additional dosing cycles, or ten additional dosing cycles) or from 11-14 additional dosing cycles(e.g., 11
additional dosing cycles, 12 additional dosing cycles, 13 additional dosing cycles, 14 additional dosing
cycles)) beyond the third dosing cycle. In some embodiments, the additional dosing cycles are 21-day
dosing cycles. In some embodiments, the additional dosing cycles are 28-day dosing cycles.

In some embodiments, one or more of the additional dosing cycles comprise an additional single
dose (e.g., base dose) of the bispecific antibody. In some embodiments, the additional single dose of the
bispecific antibody is administered to the subject on Day 1 of each additional dosing cycle. In some

embodiments, the additional single dose of the bispecific antibody is about equivalent in amount to the
C3D1.
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In an additional aspect, the invention features a method of treating a subject having a CD20-
positive cell proliterative disorder comprising administering to the subject a bispecific antibody that binds
to CD20 and CD3 in a dosing regimen comprising eight or more dosing cycles, wherein: (a) the first
dosing cycle comprises a first dose (C1D1), a second dose (C1D2), and a third dose (C1D3) of the
bispecific antibody, wherein the C1D1 is from about 0.02 mg to about 2.0 mg (e.g., about 0.02 to about
1.8 mg, about 0.02 to about 1.6 mg, about 0.02 to about 1.4 mg, about 0.02 to about 1.2 mg, about 0.05
to about 1.8 mg, about 0.1 to about 1.8 mg, about 0.4 to about 1.8 mg, about 0.6 to about 1.8 mg, about
0.8 to about 1.8 mg, about 0.5 to about 1.5 mg, about 0.8 to about 1.2 mg; e.g., about 1 mg), the C1D2 is
from about 0.05 mg to about 4.0 mg (e.g., about 0.05 to about 3.5 mg, about 0.05 to about 3.0 mg, about
0.05 to about 2.5 mg, about 0.05 to about 2.2 mg, about 0.1 to about 3.5 mg, about 0.5 to about 3.5 mg,
about 1.0 to about 3.5 mg, about 1.5 to about 3.5 mg, about 1.8 to about 3.5 mg, about 1.0 to about 3.0
mg, about 1.5 to about 2.5 mg; e.g., about 2 mg), and the C1D3 is greater than about 20 mg; (b) the
second dosing cycle comprises a single dose (C2D1) of the bispecific antibody, wherein the C2D1 is
about equivalent in amount to the C1D3; (c¢) the third dosing cycle comprises a single dose (C3D1) of the
bispecific antibody, wherein the C3D1 is greater than the C1D1 and less than the C2D1; (d) the fourth
dosing cycle comprises a single dose (C4D1) of the bispecific antibody; (e) the fifth dosing cycle
comprises a single dose (C5D1) of the bispecific antibody; (f) the sixth dosing cycle comprises a single
dose (C6D1) of the bispecific antibody; (g) the seventh dosing cycle comprises a single dose (C7D1) of
the bispecific antibody; and (h) the eighth dosing cycle comprises a single dose (C8D1) of the bispecific
antibody, wherein the C3D1-C8D1 (e.g., base doses) are about equivalent in amount.

In some embodiments, the C1D3 and the C2D1 (e.g., loading doses) are each from 20 mg to 200
mg (e.g., from 20 mg to 175 mg, from 20 mg to 150 mg, from 20 mg to 100 mg, from 20 mg to 75 mg,
from 30 mg to 175 mg, from 40 mg to 175 mg, from 45 mg to 175 mg, from 50 mg to 175 mg, from 30 mg
to 150 mg, from 40 mg to 100 mg, from 45 mg to 75 mg, from 50 mg to 70 mg, from 55 mg to 65 mg, from
58 mg to 62 mg; e.g., about 60 mg). In some embodiments, the C1D3 and the C2D1 are each about 60
mg.

In some embodiments, the C3D1 is from about 20% to about 80% (e.g., from about 20% to about
/0%, from about 20% to about 60%, from about 20% to about 55%, from about 30% to about 80%, from
about 30% to about 70%, from about 40% to about 70%, from about 45% to about 70%, from about 40%
to about 60%, from about 45% to about 55%, or from about 48% to about 52%; e.g., about 40%, about
45%, about 50%, about 55%, or about 60%) of the C2D1. In some embodiments, the C3D1 is about 50%
of the C2D1. In some embodiments, the C3D1 is from about 12 mg to about 48 mg (e.g., from about 12
mg to about 42 mg, from about 12 mg to about 36 mg, from about 12 mg to about 30 mg, from about 18
mg to about 48 mg, from about 18 mg to about 42 mg, from about 24 mg to about 42 mg, from about 27
mg to about 42 mg, from about 24 mg to about 36 mg, from about 27 mg to about 33 mg, from about 28
mg to about 32 mg; e.q., about 24 mg, about 27 mg, about 30 mg, about 33 mg, or about 36 mg). In a
particular embodiment, the C3D1 is about 30 mg.

In some embodiments, wherein the C3D1 is about 30 mg. In some embodiments, the C1D1 is

about 1 mg. In some embodiments, the C1D2 is about 2 mg.
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In some embodiments, the C1D1, the C1D2, and the C1D3 are administered to the subject on or
about Days 1, 8, and 15, respectively, of the first dosing cycle. In some embodiments, the C2D1-C8D1
are each administered to the subject on Day 1 of the second-eighth dosing cycle, respectively. In some
embodiments, dosing cycles are 21-day dosing cycles. In some embodiments, dosing cycles after the
first dosing cycle are 28-day dosing cycles.

In some embodiments, the dosing regimen comprises one or more additional dosing cycles
beyond the eighth dosing cycle. In some embodiments, the additional dosing cycles are 21-day dosing
cycles. In some embodiments, the additional dosing cycles are 28-day dosing cycles.

In some embodiments, one or more of the additional dosing cycles comprise an additional single
dose of the bispecific antibody. In some embodiments, the additional single dose of the bispecific
antibody is administered to the subject on Day 1 of each additional dosing cycle. In some embodiments,
the additional single dose of the bispecific antibody is about equivalent in amount to any one of the C3D1-
C8D1 (e.g., base doses).

In a further aspect, the invention features a method of treating a subject having a CD20-positive
cell proliferative disorder comprising administering to the subject a bispecific antibody that binds to CD20
and CD3 in a dosing regimen comprising eight or more 21- or 28-day dosing cycles, wherein: (a) the first
21-day dosing cycle comprises a first dose (C1D1), a second dose (C1D2), and a third dose (C1D3) of
the bispecific antibody, wherein the C1D1 is about 1 mg, the C1D2 is about 2 mg, and the C1D3 is about
60 mg; (b) the second dosing cycle comprises a single dose (C2D1) of the bispecific antibody, wherein
the C2D1 is about 60 mg; (c) the third dosing cycle comprises a single dose (C3D1) of the bispecific
antibody; (d) the fourth dosing cycle comprises a single dose (C4D1) of the bispecific antibody; (e) the
fifth dosing cycle comprises a single dose (C5D1) of the bispecific antibody; (f) the sixth dosing cycle
comprises a single dose (C6D1) of the bispecific antibody; (g) the seventh dosing cycle comprises a
single dose (C7D1) of the bispecific antibody; and (h) the eighth dosing cycle comprises a single dose
(C8D1) of the bispecific antibody, wherein the C3D1-C8D1 (e.g., base doses) are each about 30 mg. In
some embodiments, the dosing cycles after the first dosing cycle are 28-day dosing cycles.

In some embodiments, the subject has received a prior systemic therapy for the CD20-positive
cell proliferative disorder. In some embodiments, the subject has received a first-line systemic therapy
and a second-line systemic therapy for the CD20-positive cell proliferative disorder. In some
embodiments, the subject has exhibited progression of the CD20-positive cell proliferative disorder within
24 months of the prior systemic therapy.

In some embodiments, the prior systemic therapy comprises an anti-CD20 antibody. In some
embodiments, the anti-CD20 antibody is rituximab. In some embodiments, the anti-CD20 antibody is
obinutuzumab.

In some embodiments, the prior systemic therapy comprises a chemotherapeutic agent. In some
embodiments, the chemotherapeutic agent is an alkylating agent. In some embodiments, the alkylating
agent is bendamustine. In some embodiments, the chemotherapeutic agent is lenalidomide.

In some embodiments, the prior systemic therapy comprises a radio-immunotherapy. In some

embodiments, the radio-immunotherapy is ibritumomab tiuxetan.
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In some embodiments, the prior systemic therapy comprises a phosphoinositide 3-kinase
inhibitor. In some embodiments, the phosphoinositide 3-kinase inhibitor is selected from the group
comprising idelalisib, alpelisib, copanlisib, and duvelisib.

In some embodiments, the prior systemic therapy comprises a CAR-T therapy.

In some embodiments, the subject is a human.

In some embodiments of any of the methods of the present invention, the bispecific antibody is
administered intravenously.

In yet another aspect, the invention features a method of treating a population of subjects having
a CD20-positive cell proliferative disorder comprising administering to the subjects a bispecific antibody
that binds to CD20 and CD3 in a dosing regimen comprising at least a first dosing cycle and a second
dosing cycle, wherein: (a) the first dosing cycle comprises a first dose (C1D1), a second dose (C1D2),
and a third dose (C1D3) of the bispecific antibody, wherein the C1D1 is from about 0.02 mg to about 2.0
mg (e.g., about 0.02 to about 1.8 mg, about 0.02 to about 1.6 mg, about 0.02 to about 1.4 mg, about 0.02
to about 1.2 mg, about 0.05 to about 1.8 mg, about 0.1 to about 1.8 mg, about 0.4 to about 1.8 mg, about
0.6 to about 1.8 mg, about 0.8 to about 1.8 mg, about 0.5 to about 1.5 mg, about 0.8 to about 1.2 mg;
e.g., about 1 mq), the C1D2 is from about 0.05 mg to about 4.0 mg (e.g., about 0.05 to about 3.5 mg,
about 0.05 to about 3.0 mg, about 0.05 to about 2.5 mg, about 0.05 to about 2.2 mg, about 0.1 to about
3.5 mg, about 0.5 to about 3.5 mg, about 1.0 to about 3.5 mg, about 1.5 to about 3.5 mg, about 1.8 to
about 3.5 mg, about 1.0 to about 3.0 mg, about 1.5 to about 2.5 mg; e.g., about 2 mg), and the C1D3 is
greater than 50 mg; and (b) the second dosing cycle comprises a single dose (C2D1) of the bispecific
antibody.

In some embodiments, the C1D3 is from 50 mg to 200 mg (e.g., from 50 mg to 175 mg, from 50
mg to 150 mg, from 50 mg to 125 mg, from 50 mg to 100 mg, from 50 mg to 75 mg, from 50 mg to 70 mg,
from 52 mg to 100 mg, from 52 mg to 75 mg, from 50 mg to 180 mg, from 55 mg to 150 mg, from 55 mg
to 100 mg, from 55 mg to 70 mg, from 55 mg to 65 mg, from 58 mg to 62 mg; e.g., about 60 mg).

In another aspect, the invention features a method of treating a population of subjects having a
CD20-positive cell proliferative disorder comprising administering to the subjects a bispecific antibody that
binds to CD20 and CD3 in a dosing regimen comprising at least a first dosing cycle, a second dosing
cycle, and a third dosing cycle, wherein: (a) the first dosing cycle comprises a first dose (C1D1), a second
dose (C1D2), and a third dose (C1D3) of the bispecific antibody, wherein the C1D1 is from about 0.02 mg
to about 2.0 mg (e.g., about 0.02 to about 1.8 mg, about 0.02 to about 1.6 mg, about 0.02 to about 1.4
mg, about 0.02 to about 1.2 mg, about 0.05 to about 1.8 mg, about 0.1 to about 1.8 mg, about 0.4 to
about 1.8 mg, about 0.6 to about 1.8 mg, about 0.8 to about 1.8 mg, about 0.5 to about 1.5 mg, about 0.8
to about 1.2 mg; e.g., about 1 mg), the C1D2 is from about 0.05 mg to about 4.0 mg (e.g., about 0.05 to
about 3.5 mg, about 0.05 to about 3.0 mg, about 0.05 to about 2.5 mg, about 0.05 to about 2.2 mg, about
0.1 to about 3.5 mg, about 0.5 to about 3.5 mg, about 1.0 to about 3.5 mg, about 1.5 to about 3.5 mg,
about 1.8 to about 3.5 mg, about 1.0 to about 3.0 mg, about 1.5 to about 2.5 mg; e.g., about 2 mg), and
the C1D3 is greater than about 20 mg; (b) the second dosing cycle comprises a single dose (C2D1) of the

bispecific antibody, wherein the C2D1 is about equivalent in amount to the C1D3; and (c) the third dosing
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cycle comprises a single dose (C3D1) of the bispecific antibody, wherein the C3D1 is greater than the
C1D1 and less than the C2D1.

In yet another aspect, the invention features a method of treating a population of subjects having
a CD20-positive cell proliferative disorder comprising administering to the subjects a bispecific antibody
that binds to CD20 and CD3 in a dosing regimen comprising eight or more dosing cycles, wherein: (a) the
first dosing cycle comprises a first dose (C1D1), a second dose (C1D2), and a third dose (C1D3) of the
bispecific antibody, wherein the C1D1 is from about 0.02 mg to about 2.0 mg (e.g., about 0.02 to about
1.8 mg, about 0.02 to about 1.6 mg, about 0.02 to about 1.4 mg, about 0.02 to about 1.2 mg, about 0.05
to about 1.8 mg, about 0.1 to about 1.8 mg, about 0.4 to about 1.8 mg, about 0.6 to about 1.8 mg, about
0.8 to about 1.8 mg, about 0.5 to about 1.5 mg, about 0.8 to about 1.2 mg; e.g., about 1 mg), the C1D2 is
from about 0.05 mg to about 4.0 mg (e.g., about 0.05 to about 3.5 mg, about 0.05 to about 3.0 mg, about
0.05 to about 2.5 mg, about 0.05 to about 2.2 mg, about 0.1 to about 3.5 mg, about 0.5 to about 3.5 mg,
about 1.0 to about 3.5 mg, about 1.5 to about 3.5 mg, about 1.8 to about 3.5 mg, about 1.0 to about 3.0
mg, about 1.5 to about 2.5 mg; e.g., about 2 mg), and the C1D3 is greater than about 20 mg; (b) the
second dosing cycle comprises a single dose (C2D1) of the bispecific antibody, wherein the C2D1 is
about equivalent in amount to the C1D3; (c¢) the third dosing cycle comprises a single dose (C3D1) of the
bispecific antibody, wherein the C3D1 is greater than the C1D1 and less than the C2D1; (d) the fourth
dosing cycle comprises a single dose (C4D1) of the bispecific antibody; (e) the fifth dosing cycle
comprises a single dose (C5D1) of the bispecific antibody; (f) the sixth dosing cycle comprises a single
dose (C6D1) of the bispecific antibody; (g) the seventh dosing cycle comprises a single dose (C7D1) of
the bispecific antibody; and (h) the eighth dosing cycle comprises a single dose (C8D1) of the bispecific
antibody, wherein the C3D1-C8D1 (e.g., base doses) are about equivalent in amount.

In some embodiments, the C1D3 and the C2D1 (e.g., loading doses) are each from 20 mg to 200
mg (e.g., from 20 mg to 175 mg, from 20 mg to 150 mg, from 20 mg to 100 mg, from 20 mg to 75 mg,
from 30 mg to 175 mg, from 40 mg to 175 mg, from 45 mg to 175 mg, from 50 mg to 175 mg, from 30 mg
to 150 mg, from 40 mg to 100 mg, from 45 mg to 75 mg, from 50 mg to 70 mg, from 55 mg to 65 mg, from
58 mg to 62 mg; e.g., about 20 mg, about 30 mg, about 45 mg, or about 60 mg). In some embodiments,
the C1D3 and the C2D1 are each about 60 mg.

In a further aspect, the invention features a method of treating a population of subjects having a
CD20-positive cell proliferative disorder comprising administering to the subjects a bispecific antibody that
binds to CD20 and CD3 in a dosing regimen comprising eight or more 21- or 28-day dosing cycles,
wherein: (a) the first 21-day dosing cycle comprises a first dose (C1D1), a second dose (C1D2), and a
third dose C1D3) of the bispecific antibody, wherein the C1D1 is about 1 mg, the C1D2 is about 2 mg,
and the C1D3 is about 60 mg; (b) the second dosing cycle comprises a single dose (C2D1) of the
bispecific antibody, wherein the C2D1 is about 60 mg; (c¢) the third dosing cycle comprises a single dose
(C3D1) of the bispecific antibody; (d) the fourth dosing cycle comprises a single dose (C4D1) of the
bispecific antibody; (e) the fifth dosing cycle comprises a single dose (C5D1) of the bispecific antibody; (f)
the sixth dosing cycle comprises a single dose (C6D1) of the bispecific antibody; (g) the seventh dosing
cycle comprises a single dose (C7D1) of the bispecific antibody; and (h) the eighth dosing cycle
comprises a single dose (C8D1) of the bispecific antibody, wherein the C3D1-C8D1 (e.g., base doses)
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are each about 30 mg. In some embodiments, dosing cycles after the first dosing cycle are 28-day
dosing cycles.

In some embodiments, the complete response rate is at least about 15% (e.g., from about 15% to
about 30%, from about 15% to about 40%, from about 15% to about 50%, from about 15% to about 60%,
from about 15% to about 75%, from about 15% to about 80%, from about 15% to about 90%, from about
15% to about 100%, from about 20% to about 100%, from about 20% to about 75%, from about 20% to
about 50%, from about 25% to about 100%, from about 25% to about 75%, from about 25% to about
50%, from about 30% to about 75%, from about 30% to about 100%, or from about 30% to about 50%:;
e.g., about 15%, about 20%, about 25%, about 30%, about 35%, about 40%, or about 45%). In some
embodiments, the complete response rate is at least about 45% (e.g., from about 45% to about 60%,
from about 45% to about 70%, from about 45% to about 80%, from about 45% to about 95%, from about
45% to about 100%, from about 50% to about 100%, from about 50% to about 95%, or from about 50% to
about 75%; e.qg., about 45%, about 50%, about 55%, or about 60%).

In some embodiments, the objective response rate is at least about 60% (e.g., from about 60% to
about 70%, from about 60% to about 80%, from about 60% to about 90%, or from about 60% to about
100%; e.g., about 60%, about 65%, about 70%, about 75%, about 80%, or about 85%). In some
embodiments, the objective response rate at about 20 months after the initiation of treatment is at least
about 70% (e.g., from about 70% to about 80%, from about 70% to about 90%, from about 70% to about
95%, or from about 70% to about 100%; e.g., about 70%, about 75%, about 80%, about 85%, or about
90%).

In some embodiments, the objective response rate at about 24 months after the initiation of
treatment is at least about 75% (e.g., from about 75% to about 80%, from about 75% to about 90%, from
about 75% to about 95%, from about 75% to about 100%, from about 80% to about 100%, or from about
90% to about 100%; e.g., about 75%, about 80%, about 85%, or about 90%).

In some embodiments, the median duration of response (MDOR) is at least about 12 months
(e.d., at least about 14 months, at least about 16 months, at least about 18 months; e.g., between about
12 and about 14 months, between about 12 and about 16 months, between about 12 and about 18
months, or between about 12 and about 20 months; e.g., about 12 months, about 14 months, about 16
months, or about 18 months). In some embodiments, the mDOR is at least about 20 months (e.g., at
least about 22 months, at least about 24 months, at least about 26 months, at least about 28 months, at
least about 30 months, at least about 32 months, at least about 34 months, or at least about 36 months;
e.g., between about 20 and about 24 months, between about 20 and about 30 months, between about 20
and about 36 months, between about 20 and about 48 months, between about 20 and about 60 months,
between about 20 and about 72 months, between about 24 and about 36 months, between about 24 and
about 48 months, between about 24 and about 60 months, between about 36 and about 48 months, or
between about 36 and about 60 months; e.g., about 20 months, about 24 months, about 28 months,
about 32 months, about 36 months, about 40 months, about 48 months, about 56 months, or about 60
months). In some embodiments, the population of subjects has a rate of subjects in the population
having a DOR of at least 12 months, and wherein the rate of subjects in the population having a DOR of

at least 12 months is at least about 60% (e.g., from about 60% to about 70%, from about 60% to about
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80%, from about 60% to about 90%, or from about 60% to about 100%; e.g., about 60%, about 65%,
about 70%, about 75%, about 80%, about 85%, about 90%, or about 95%).

In some embodiments, the population of subjects exhibits cytokine release syndrome after
administering the bispecific antibody, and wherein the rate of the cytokine release syndrome in the
population of subjects is less than or equal to about 25% (e.g., less than or equal to about 23%, less than
or equal to about 20%, less than or equal to about 18%, less than or equal to about 16%, less than or
equal to about 15%, less than or equal to about 14%, less than or equal to about 13%, less than or equal
to about 12%, less than or equal to about 11%, less than or equal to about 10%; e.g., between about 1%
and about 25%, between about 5% and about 25%, between about 10% and about 25%, between about
15% and about 25%, between about 20% and about 25%, between about 5% and about 15%, between
about 5% and about 10%, between about 1% and about 15%, or between about 1% and about 10%; e.qg.,
about 24%, about 22%, about 20%, about 18%, about 16%, about 14%, about 12%, about 10%, about
8%, about 6%, about 5%, about 4%, about 3%, about 2%, about 1%, or about 0%). In some
embodiments, the rate of cytokine release syndrome in the population of subjects is less than or equal to
about 10%.

In some embodiments, the rate of cytokine release syndrome having a grade of 2 or greater (as
defined by the American Society for Transplantation and Cellular Therapy, 2018; ASTCT; e.g., a grade
between 2 and 5, e.g., a grade of 2, 3, 4, or ) is less than or equal to about 10% (e.g., less than or equal
to about 9%, less than or equal to about 8%, less than or equal to about 7%, less than or equal to about
6%, less than or equal to about 5%, less than or equal to about 4%, less than or equal to about 3%, less
than or equal to about 2%, less than or equal to about 1%; e.g. between about 0.1% to about 10%,
between about 0.5% and about 10%, between about 1% and about 10%, between about 1% and about
/%, between about 1% and about 5%, between about 1% and about 3%, or between about 5% and about
10%; e.g., about 10%, about 8%, about 6%, about 5%, about 4%, about 3%, about 2%, about 1%, or
about 0%). In some embodiments, the rate of cytokine release syndrome having a grade of 2 or greater
(as defined by the ASTCT) is less than or equal to about 5% (e.g., less than or equal to about 4%, less
than or equal to about 3%, less than or equal to about 2%, less than or equal to about 1%, e.g., between
about 0% and about 5%, between about 1% and about 5%, between about 2% and about 5%, between
about 3% and about 5%, between about 4% and about 5%, between about 1% and about 3%, between
about 2% and about 5%, or between about 0% and about 2%; e.g., about 5%, about 4%, about 3%, about
2%, about 1%, or about 0%). In some embodiments, the rate of cytokine release syndrome having a
grade of 3 or greater (as defined by the ASTCT e.g., a grade between 3 and 5, e.g., a grade of 3, 4, or 5)
IS about 0.

In some embodiments, the CD20-positive cell proliferative disorder is a B cell proliferative
disorder. In some embodiments, the CD20-positive cell proliferative disorder is a relapsed or refractory B
cell proliferative disorder. In some embodiments, the CD20-positive cell proliferative disorder is a non-
Hodgkin's lymphoma (NHL) or a chronic lymphoid leukemia (CLL). In some embodiments, the NHL is a
diffuse large B cell lymphoma (DLBCL). In some embodiments, the DLBCL is a Richter’s transformation.

In some embodiments, the NHL is follicular lymphoma (FL). In some embodiments, the FL is Grade 1, 2,
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3a, or 3b FL. In some embodiments, the FL is a transformed FL. In some embodiments, the NHL is a
mantle cell ymphoma (MCL) or a marginal zone lymphoma (MZL).

In some embodiments, the bispecific antibody comprises an anti-CD20 arm comprising a first

binding domain comprising the following six hypervariable regions (HVRs): (a) an HVR-H1 comprising the
amino acid sequence of GYTFTSYNMH (SEQ ID NO: 1); (b) an HVR-H2 comprising the amino acid
sequence of AIYPGNGDTSYNQKFKG (SEQ ID NO: 2); (¢) an HVR-H3 comprising the amino acid
sequence of VVYYSNSYWYFDV (SEQ ID NO:3); (d) an HVR-L1 comprising the amino acid sequence of
RASSSVSYMH (SEQ ID NO: 4); (e) an HVR-L2 comprising the amino acid sequence of APSNLAS (SEQ
ID NO: 5); and (f) an HVR-L3 comprising the amino acid sequence of QQWSFNPPT (SEQ ID NO: 6).

In some embodiments, the bispecific antibody comprises an anti-CD20 arm comprising a first
binding domain comprising (a) a heavy chain variable (VH) domain comprising an amino acid sequence
having at least 95% sequence identity to the amino acid sequence of SEQ ID NO: 7; (b) a light chain
variable (VL) domain comprising an amino acid sequence having at least 95% sequence identity to the
amino acid sequence of SEQ ID NO: 8; or (¢) a VH domain as in (a) and a VL domain as in (b).

In some embodiments, the first binding domain comprises a VH domain comprising an amino
acid sequence of SEQ ID NO: 7 and a VL domain comprising an amino acid sequence of SEQ ID NO: 8.

In some embodiments, the bispecific antibody comprises an anti-CD3 arm comprising a second
binding domain comprising the following six HVRs: (a) an HVR-H1 comprising the amino acid sequence
of NYYIH (SEQ ID NO: 9); (b) an HVR-H2 comprising the amino acid sequence of
WIYPGDGNTKYNEKFKG (SEQ ID NO: 10); (c) an HVR-H3 comprising the amino acid sequence of
DSYSNYYFDY (SEQ ID NO: 11); (d) an HVR-L1 comprising the amino acid sequence of
KSSQSLLNSRTRKNYLA (SEQ ID NO: 12); (e) an HVR-L2 comprising the amino acid sequence of
WASTRES (SEQ ID NO: 13); and (f) an HVR-L3 comprising the amino acid sequence of TQSFILRT
(SEQ ID NO: 14).

In some embodiments, the bispecific antibody comprises an anti-CD3 arm comprising a second

binding domain comprising (a) a VH domain comprising an amino acid sequence having at least 95%
sequence identity to the amino acid sequence of SEQ ID NO: 15; (b) a VL domain comprising an amino
acid sequence having at least 95% sequence identity to the amino acid sequence of SEQ ID NO: 16; or
(c) a VH domain as in (a) and a VL domain as in (b).

In some embodiments, the second binding domain comprises a VH domain comprising an amino
acid sequence of SEQ ID NO: 15 and a VL domain comprising an amino acid sequence of SEQ ID NO:
16.

In some embodiments, the bispecific antibody comprises (a) an anti-CD20 arm comprising (i) a
heavy chain comprising an amino acid sequence having at least 95% sequence identity to the amino acid
sequence of SEQ ID NO: 51, and (ii) a light chain comprising an amino acid sequence having at least
95% sequence identity to the amino acid sequence of SEQ ID NO: 52; and (b) an anti-CD3 arm
comprising (i) a heavy chain comprising an amino acid sequence having at least 95% sequence identity
to the amino acid sequence of SEQ ID NO: 53, and (ii) a light chain comprising an amino acid sequence
having at least 95% sequence identity to the amino acid sequence of SEQ ID NO: 54. In some

antibodies, (a) the anti-CD20 arm comprises a heavy chain comprising an amino acid sequence of SEQ
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ID NO: 51 and a light chain comprising an amino acid sequence of SEQ ID NO: 52, and (b) the anti-CD3
arm comprises a heavy chain comprising an amino acid sequence of SEQ ID NQO: 53 and a light chain
comprising an amino acid sequence of SEQ ID NO: 54.

In some embodiments, the bispecific antibody is a humanized antibody. In some embodiments,
the bispecific antibody is a chimeric antibody.

In some embodiments, the bispecific antibody is an antibody fragment that binds CD20 and CDS3.
In some embodiments, the antibody fragment is selected from the group consisting of Fab, Fab’-SH, Fv,
scFv, and (Fab’)2 fragments.

In some embodiments, the bispecific antibody is a full-length antibody.

In some embodiments, the bispecific antibody is an IgG antibody. In some embodiments, the 1gG
antibody is an IgG1 antibody.

In some embodiments, the IgG antibody comprises a mutation at amino acid residue N297 (EU
numbering) that results in the absence of glycosylation. In some embodiments, the mutation at amino
acid residue N297 is a substitution mutation. In some embodiments, the mutation at amino acid residue
N297 reduces effector function of the Fc region. In some embodiments, the mutation is an N297G or
N297A mutation.

In some embodiments, the bispecific antibody comprises a mutation in the Fc region that reduces
effector function. In some embodiments, the mutation is a substitution mutation. In some embodiments,
the substitution mutation is at amino acid residue L234, L235, D265, and/or P329 (EU numbering). In
some embodiments, the substitution mutation is selected from the group consisting of L234A, L235A,
D265A, and P329G.

In some embodiments, the bispecific antibody comprises one or more heavy chain constant
domains, wherein the one or more heavy chain constant domains are selected from a first CH1 (CH1+1)
domain, a first CH2 (CH21) domain, a first CH3 (CH31) domain, a second CH1 (CH12) domain, second
CH2 (CH22) domain, and a second CH3 (CH32) domain. In some embodiments, at least one of the one
or more heavy chain constant domains is paired with another heavy chain constant domain.

In some embodiments, the CH31 and CH32 domains each comprise a protuberance or cavity, and
wherein the protuberance or cavity in the CH31 domain is positionable in the cavity or protuberance,
respectively, in the CH32 domain. In some embodiments, the CH31 and CH32 domains meet at an
interface between the protuberance and cavity.

In some embodiments the anti-CD20 arm of the bispecific antibody further comprises T366W and
N297G substitution mutations (EU numbering). In some embodiments, the anti-CD3 arm of the bispecific
antibody further comprises T366S, L368A, Y407V, and N297G substitution mutations (EU numbering). In
some embodiments, (a) the anti-CD20 arm further comprises T366W and N297G substitution mutations
and (b) the anti-CD3 arm further comprises T366S, L368A, Y407V, and N297G substitution mutations
(EU numbering).

In some embodiments, the dosing regimen further comprises administering to the subject a PD-1
axis binding antagonist. In some embodiments, the PD-1 axis binding antagonist is administered at a
dose of between about 1100 mg to about 1300 mg (e.g., between about 1150 mg to about 1250 mg,
between about 1175 mg to about 1225 mg, between about 1190 mg to about 1210 mg; e.g., 1200 mg = 5
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mg, e.g., 1200 + 2.5 mg, e.g., 1200 + 1.0 mg, e.g., 1200 + 0.5 mg; e.g., about 1200 mg). In particular
embodiments, the PD-1 axis binding antagonist is administered at a dose of about 1200 mg. |In some
embodiments, the PD-1 axis binding antagonist is administered on Day 1 (+ 1 day) of each dosing cycle
after the first dosing cycle comprising administration of the bispecific antibody. In some embodiments,

the PD-1 axis binding antagonist is atezolizumab. In some embodiments, the subject is a human.

BRIEF DESCRIPTION OF THE DRAWINGS

The application file contains at least one drawing executed in color. Copies of this patent or
patent application with color drawings will be provided by the Office upon request and payment of the
necessary fee.

FIG. 1 is a schematic diagram showing the overview of the step-load-base dosing of
mosunetuzumab. The vertical bars indicate the relative amount of administered mosunetuzumab.
Described is a step load-base dosing of 1/2/60/30 (mg). Patients are administered a first step dose of
about 1 mg mosunetuzumab on Cycle 1 Day 1 (C1D1), followed by a second step dose of about 2 mg
mosunetuzumab on Cycle 1 Day 8 (C1D8). The patients are then administered a first loading dose of
about 60 mg mosunetuzumab on Cycle 1 Day 15 (C1D15), followed by a second loading dose of about
60 mg mosunetuzumab on Cycle 2 Day 1 (C2D1). Thereafter, the patient is administered base doses of
about 30 mg mosunetuzumab on Day 1 of each subseqguent cycle. The patients are initially administered
6 base doses on Cycle 3 Day 1 (C3D1) to Cycle 8 Day 1 (C8D1). Patients who do not achieve CR
following 8 cycles of treatment continue to receive base doses of about 30 mg mosunetuzumab for 8 or
17 additional cycles of treatment. Base = base dose; C = cycle; CR = complete response; D = Day; Load
= loading dose; Q3w = dosing occurs once every dosing cycle, i.e., about every three weeks; Step = step
dose.

FIG. 2 is a graph showing % tumor change from base line in patients administered with step-load-
base dosing of mosunetuzumab (i.e., 1/2/60/30 dosing). Arrows indicate lines representing patients with
progressive disease (PD) or partial response (PR). Black lines represent patients with stable disease.
Remaining lines represent patients with complete response (CR).

FIG. 3 is a schematic diagram showing the design of the dose escalation portion of the GO29781
study. Initially, mosunetuzumab is given as a single non-fractionated intravenous (V) dose on Day 1 of
each cycle (Group A). Cycle 1 dosing is subsequently modified such that Group A dose escalation stops
and mosunetuzumab dose escalation is conducted as follows: Group B: mosunetuzumab dose escalation
utilizing a Cycle 1 step-up IV dosing scheme; and Group E: mosunetuzumab dose escalation utilizing a
Cycle 1 step-up IV dosing scheme with concurrent administration of atezolizumab (anti-PD-L1
monoclonal antibody (mAb) starting in Cycle 2 by |V infusion; for reference. A = atezolizumab; C = Cycle;
D = Day; DL = dose level, MAD = maximum assessed dose.

FIG. 4 is a schematic diagram showing the design of the non-Hodgkin’s lymphoma (NHL)
expansion cohorts and the chronic lymphocytic leukemia (CLL) dose escalation/expansion cohorts of the

GO29781 study. DLBCL = diffuse large B-cell lymphoma; FL = follicular lymphoma; MCL = mantle cell

lymphoma; NHL = Non-Hodgkin's Lymphoma; RP2D = recommended Phase |l dose; R/R =

relapsed/refractory; trFL = transformed follicular lymphoma. 2Multiple expansion cohorts based on
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Groups A, B, and E dose escalations may be tested. PExpansion cohorts in R/R DLBCL/trFL enroll up to

about 20 patients except for expansion cohort based on Group B RP2D, which enrolls up to about 80

patients. °Expansion cohorts in R/R FL enroll up to about 20 patients except for expansion cohort based
on Group B RP2D, which enrolls up to about 80 patients. 9Expansion cohort based on Group B dose
escalation only is tested. ¢Dose escalation conducted similarly to that for NHL (see FIG. 3). Multiple
expansion cohorts based on Groups B dose escalation may be tested.

FIG. 5 is a schematic diagram showing an exemplary dose escalation progression for Group B of
the GO29781 study. Doses listed are for illustrative purposes only. AE = adverse event; DLT = dose-
limiting toxicity; HLH = hemophagocytic lymphohistiocytosis; MTD = maximum tolerated dose. Dose
levels are in milligrams (mg). 2Protocol permits Group A escalation to a maximum of 12.8 mg; shown
here is where 2.8 mg is the highest cleared C1 dose in Group A. bCriteria for determination of the C1D1
dose are provided in the Examples. “Adverse events associated with identified or potential risks of
mosunetuzumab, e.g., cytokine release syndrome (CRS), HLH, neurologic toxicity, tumor lysis syndrome
(TLS), neutropenia, thrombocytopenia, and elevated liver enzymes.

FIG. 6A is a schematic diagram showing dose-limiting toxicity (DLT) assessment windows in
Cycle 1 dose escalation (Group B) in the GO29781 study. Window A: C1D1 through mosunetuzumab
administration on C1D8; Window B: C1D8 through mosunetuzumab administration on C1D15; Window C:
C1D15 through C1D21.

FIG. 6B is a set of schematic diagrams showing three exemplary scenarios for observation of
DLTs in Cycle 1 dose escalation (Group B) in the GO29781 study. Diagrams represent examples
illustrating the timing of two DLTs in a dose-escalation cohort of 6 patients and do not represent all
possible scenarios. 2A DLT-evaluable patient is a patient who receives the C1D1, C1D8 and C1D15
doses, or develops a DLT.

FIG. 7 is a schematic diagram showing assessment windows in Group E of the GO29781 study.

FIG. 8 is a schematic diagram showing an exemplary dose escalation progression for Group E of
the GO29781 study. Doses listed are for illustrative purposes only. Dose levels are in mg. @Initiation of a
given Group E cohort is contingent on the following in Group B escalation: 1) clearing Cycle 1 DLT
assessment period; and 2) demonstration of safety and tolerability in Cycle 2. PIn absence of DLT and
Grade 2 2 adverse events that constitute potential risks of mosunetuzumab, Cycle 2 mosunetuzumab
escalation follows that of corresponding Group B dose. ¢Cycle 2 DLT in < 17% of patients results in
decreasing Cycle 2 dose escalation increment to < 50% over the preceding Cycle 2 Day
mosunetuzumab dose level. In this example, Cycle 2 dose escalation does not need to align with
corresponding Cycle 2 dose level in Group B if Group B dose-escalation rules permit 100% dose-
escalation increment. 9Once Cycle 2 MTD is reached, Cycle 2 dose level may not be further escalated.
Higher Cycle 1 dose levels based on Group B escalation may be tested using the highest cleared Cycle 2
mosunetuzumab dose level in combination with atezolizumab.

FIG. 9 is a schematic diagram showing the duration of initial study treatment in the GO29781
study and options for re-treatment or continued study treatment. CR = complete response; PD =
progressive disease; PR = partial response; SD = stable disease. 2Additional rounds of re-treatment

permitted, follow treatment flow for initial treatment. °Follow treatment flow for mosunetuzumab +
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atezolizumab initial treatment. ¢Scan should be scheduled to avoid/minimize any dose delay between
Cycles 8 and 9 as much as possible.

FIG. 10 is a set of graphs showing levels of IL-6 in plasma samples upon administration of
mosunetuzumab with different dosing regimens in patients from Groups A, B, and E. Plasma samples
are variously taken at 0 hrs (immediately), 4 hrs, 10 hrs, and 24 hrs after administration of the C1D1,
C1D2, and C1D3 doses on days 1, 8, and 15 of Cycle 1 (labeled “C1D1,” "C1D8,” and “C1D15,”
respectively), as well as 0 hrs (immediately) and 4 hrs after administration of the C2D1 and C4D1 doses.
Plasma IL-6 levels are reported in units of pg/mL.

FIG. 11 is a graph showing rates of any Grade, Grade 2, and Grade 3+ cytokine release
syndrome (CRS) in Group B patients administered different doses of mosunetuzumab (x-axis). AE =
adverse event, i.e., CRS.

FIG. 12 is a table reporting adverse events experienced by patients in Group A, grouped by
mosunetuzumab doses. AE = adverse event; PD = progressive disease.

FIG. 13 is a table reporting adverse events experienced by patients in Group B, grouped by

mosunetuzumab doses. AE = adverse event; PD = progressive disease.

DETAILED DESCRIPTION
The present invention involves mathods of reating a subject (or 8 pepulation of subjacts) having
a CD20-positive cell proliferative disorder (e.g., a B cell proliferative disorder (e.g., a relapsed or

refractory B cell proliferative disorder), e.g., a non-Hodgkin's lymphoma (NHL; e.g., a diffuse large B cell

lymphoma (DLBCL; e.g., a Richter’s Transformation), a follicular lymphoma (FL; e.g., a Grade 1 FL, a
Grade 2 FL, a Grade 3 FL (e.g., a Grade 3a FL or a Grade 3b FL), or a transformed FL), a mantle cell
lymphoma (MCL), or a marginal zone lymphoma (MZL)) or a chronic lymphoid leukemia (CLL), e.g., a
relapsed or refractory NHL (e.g., a relapsed or refractory DLBCL, a relapsed or refractory FL, a relapsed
or refractory MCL, or a relapsed or refractory (MZL)) or a relapsed or refractory CLL) by administering
(e.g., intravenously administering) to the subject a bispecific antibody that binds to CD20 and CD3 (e.qg..
mosunetuzumab) in a dosing regimen comprising at least a first dosing cycle and a second dosing cycle.
In some instances, the first dosing cycle comprises a first dose (C1D1), a second dose (C1D2), and a
third dose (C1D3) of the bispecific antibody, wherein the C1D1 is from about 0.02 mg to about 2.0 mg,
the C1D2 is from about 0.05 mg to about 4.0 mg, and the C1D3 is greater than about 50 mg. In some
instances, the second dosing cycle includes a single dose (C2D1) of the bispecific antibody. In some
instances, the C1D3 and C2D1 are collectively termed the “loading doses.”

In some instances, the invention features administration to the subject a bispecific antibody that
binds to CD20 and CD3 (e.g., mosunetuzumab) in a dosing regimen comprising at least a first dosing
cycle, a second dosing cycle, and a third dosing cycle, wherein the first dosing cycle comprises a first
dose (C1D1), a second dose (C1D2), and a third dose (C1D3) of the bispecific antibody, wherein the
C1D1 is from about 0.02 mg to about 2.0 mg, the C1D2 is from about 0.05 mg to about 4.0 mg, and the
C1D3 is greater than about 20 mg; the second dosing cycle comprises a single dose (C2D1) of the

bispecific antibody, wherein the C2D1 is about equivalent in amount to the C1D3; and the third dosing

15



10

15

20

25

30

39

WO 2022/098638 PCT/US2021/057694

cycle comprises a single dose (C3D1) of the bispecific antibody, wherein the C3D1 is greater than the
C1D1 and less than the C2D1.

As previously noted, the invention is based, in part, on the discovery that dosing regimens
involving administration of a bispecific antibody that binds to CD20 and CD3 (e.g., mosunetuzumab) over
multiple dosing cycles (e.g., wherein the first dosing cycle is a step-up, fractionated dosing cycle)
including a relatively high third dose (C1D3) and/or a dose of a second dosing cycle (C2D1) (“loading
doses”) that is greater in amount than a dose of the third dosing cycle (C3D1) and/or additional dosing
cycles ("base doses”) can effectively treat subjects having a CD20-positive cell proliferative disorder (e.g.,
B cell proliferative disorder) while reducing toxicity (e.g., cytokine release syndrome). The loading doses
can increase efficacy in the critical day 0-42 time period during which patients may have residual anti-
CD20 monoclonal antibody present from prior therapies, and for those patients who have high tumor
burdens. Step-up dosing reduces cytokine release syndrome toxicity, and administering a base dose that

IS lower than the loading dose can potentially reduce chronic toxicity (e.g., neutropenia, infections, etc.).

. GENERAL TECHNIQUES

The technigues and procedures described or referenced herein are generally well understood
and commonly employed using conventional methodology by those skilled in the art, such as, for
example, the widely utilized methodologies described in Sambrook et al., Molecular Cloning: A Laboratory
Manual 3d edition (2001) Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.; Current
Protocols in Molecular Biology (F.M. Ausubel, et al., eds., (2003)); the series Methods in Enzymology
(Academic Press, Inc.): PCR 2: A Practical Approach (M.J. MacPherson, B.D. Hames and G.R. Taylor
eds. (1995)), Harlow and Lane, eds. (1988) Antibodies, A Laboratory Manual, and Animal Cell Culture
(R.l. Freshney, ed. (1987)); Oligonucleotide Synthesis (M.J. Gait, ed., 1984); Methods in Molecular
Biology, Humana Press; Cell Biology: A Laboratory Notebook (J.E. Cellis, ed., 1998) Academic Press;
Animal Cell Culture (R.l. Freshney), ed., 1987); Introduction to Cell and Tissue Culture (J.P. Mather and
P.E. Roberts, 1998) Plenum Press; Cell and Tissue Culture: Laboratory Procedures (A. Doyle, J.B.

Griffiths, and D.G. Newell, eds., 1993-8) J. Wiley and Sons; Handbook of Experimental Immunology
(D.M. Weir and C.C. Blackwell, eds.); Gene Transfer Vectors for Mammalian Cells (J.M. Miller and M.P.
Calos, eds., 1987); PCR: The Polymerase Chain Reaction, (Mullis et al., eds., 1994); Current Protocols in
Immunology (J.E. Coligan et al., eds., 1991); Short Protocols in Molecular Biology (Wiley and Sons,
1999); Immunobiology (C.A. Janeway and P. Travers, 1997); Antibodies (P. Finch, 1997); Antibodies: A
Practical Approach (D. Catty., ed., IRL Press, 1988-1989); Monoclonal Antibodies. A Practical Approach
(P. Shepherd and C. Dean, eds., Oxford University Press, 2000); Using Antibodies: A Laboratory Manual
(E. Harlow and D. Lane (Cold Spring Harbor Laboratory Press, 1999); The Antibodies (M. Zanetti and J.
D. Capra, eds., Harwood Academic Publishers, 1995); and Cancer: Principles and Practice of Oncology
(V.T. DeVita et al., eds., J.B. Lippincott Company, 1993).
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Il. DEFINITIONS

It is to be understood that aspects and embodiments of the invention described herein include
‘comprising,” “consisting,” and “consisting essentially of” aspects and embodiments.

As used herein, the singular form “a,” “an,” and “the” includes plural references unless indicated
otherwise.

The term "about” as used herein refers to the usual error range for the respective value readily
known to the skilled person in this technical field. Reference to "about” a value or parameter herein
includes (and describes) embodiments that are directed to that value or parameter per se.

The terms “"cancer” and “cancerous” refer to or describe the physiological condition in mammals
that is typically characterized by unregulated cell growth. Examples of cancer include, but are not limited
to, hematologic cancers, such as mature B cell cancers, excluding Hodgkin's lymphoma, but including
non-Hodgkin's lymphoma (NHL), such as diffuse large B cell lymphoma (DLBCL), which may be relapsed
or refractory DLBCL. A cancer may be a B cell proliferative disorder (e.g., a relapsed or refractory B cell
proliferative disorder), e.g., a non-Hodgkin’'s lymphoma (NHL; e.g., a diffuse large B cell lymphoma
(DLBCL; e.g., a Richter’s Transformation), a follicular lymphoma (FL; e.g., a Grade 1 FL, a Grade 2 FL, a
Grade 3 FL (e.g., a Grade 3a FL or Grade 3b FL), or a transformed FL), a mantle cell lymphoma (MCL) or
a marginal zone lymphoma (MZL)) or a chronic lymphoid leukemia (CLL), e.g., a relapsed or refractory
NHL (e.g., a relapsed or refractory DLBCL, a relapsed or refractory FL, a relapsed or refractory MCL, or a
relapsed or refractory MZL) or a relapsed or refractory CLL. In some instances, specific examples of
cancer include germinal-center B cell-like (GCB) diffuse large B cell ymphoma (DLBCL), activated B cell-
like (ABC) DLBCL, follicular lymphoma (FL), mantle cell ymphoma (MCL), acute myeloid leukemia
(AML), chronic lymphoid leukemia (CLL), marginal zone lymphoma (MZL), high-grade B cell lymphoma,
primary mediastinal (thymic) large B cell lymphoma (PMLBCL), small lymphocytic leukemia (SLL),
lymphoplasmacytic lymphoma (LL), Waldenstrom macroglobulinemia (WM), central nervous system
lymphoma (CNSL), Burkitt's lymphoma (BL), B cell prolymphocytic leukemia, splenic marginal zone
lymphoma, hairy cell leukemia, splenic lymphoma/leukemia, unclassifiable, splenic diffuse red pulp small
B cell lymphoma, hairy cell leukemia variant, heavy chain diseases, a heavy chain disease, y heavy chain
disease, U heavy chain disease, plasma cell myeloma, solitary plasmacytoma of bone, extraosseous
plasmacytoma, extranodal marginal zone lymphoma of mucosa-associated lymphoid tissue (MALT
lymphoma), nodal marginal zone lymphoma, pediatric nodal marginal zone lymphoma, pediatric follicular
lymphoma, primary cutaneous follicle centre lymphoma, T cell/histiocyte rich large B cell lymphoma,
primary DLBCL of the CNS, primary cutaneous DLBCL, leg type, EBV-positive DLBCL of the elderly,
DLBCL associated with chronic inflammation, lymphomatoid granulomatosis, intravascular large B cell
lymphoma, ALK-positive large B cell lymphoma, plasmablastic lymphoma, large B cell lymphoma arising
in HHV8-associated multicentric Castleman disease, primary effusion lymphoma: B cell lymphoma,
unclassifiable, with features intermediate between DLBCL and Burkitt lymphoma, and B cell lymphoma,
unclassifiable, with features intermediate between DLBCL and classical Hodgkin's lymphoma. Further
examples of cancer include, but are not limited to, carcinoma, lymphoma, blastoma, sarcoma, and
leukemia or lymphoid malignancies, including B cell lymphomas. More particular examples of such

cancers include, but are not limited to, multiple myeloma (MM); low grade/follicular NHL; small
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lymphocytic (SL) NHL; intermediate grade/follicular NHL; intermediate grade diffuse NHL; high grade
immunoblastic NHL; high grade lymphoblastic NHL; high grade small non-cleaved cell NHL; bulky
disease NHL; AIDS-related lymphoma; and acute lymphoblastic leukemia (ALL); chronic myeloblastic
leukemia; and post-transplant lymphoproliferative disorder (PTLD).

“Tumor,” as used herein, refers to all neoplastic cell growth and proliferation, whether malignant
or benign, and all pre-cancerous and cancerous cells and tissues.

The terms “cancer”, “"cancerous”, “cell proliferative disorder”, “proliferative disorder,” and “tumor”
are not mutually exclusive as referred to herein.

A “disorder” is any condition that would benetit from treatment including, but not limited to,
chronic and acute disorders or diseases including those pathological conditions which predispose the
mammal to the disorder in question.

The terms “cell proliferative disorder” and “proliferative disorder” reter to disorders that are
associated with some degree of abnormal cell proliferation. In one embodiment, the cell proliferative
disorder is cancer. In another embodiment, the cell proliferative disorder is a tumor.

The terms "B cell proliferative disorder” or "B cell malignancy” refer to disorders that are
associated with some degree of abnormal B cell proliferation and include, for example, lymphomas,
leukemias, myelomas, and myelodysplastic syndromes. |In one embodiment, the B cell proliferative
disorder is a lymphoma, such as non-Hodgkin’s lymphoma (NHL), including, for example, diffuse large B
cell ymphoma (DLBCL) (e.g., relapsed or refractory DLBCL or a Richter’s transformation), FL (e.g.,
relapsed and/or refractory FL or transformed FL), mantle cell ymphoma (MCL), marginal zone lymphoma
(MZL), high-grade B cell lymphoma, or PMLBCL). |In another embodiment, the B cell proliferative
disorder is a leukemia, such as chronic lymphocytic leukemia (CLL).

As used herein, “treatment” (and grammatical variations thereof, such as “treat” or "treating”)
refers to clinical intervention in an attempt to alter the natural course of the subject being treated, and can
be performed either for prophylaxis or during the course of clinical pathology. Desirable ettects of
treatment include, but are not limited to, preventing occurrence or recurrence of disease, alleviation of
symptoms, diminishment of any direct or indirect pathological consequences of the disease, preventing
metastasis, decreasing the rate of disease progression, amelioration or palliation of the disease state,
and remission or improved prognosis. In some embodiments, antibodies of the invention are used to
delay development of a disease or to slow the progression of a disease.

As used herein, “delaying progression” of a disorder or disease means to defer, hinder, slow,
retard, stabilize, and/or postpone development of the disease or disorder (e.g., a CD20-positive cell
proliferative disorder, e.g., a B cell proliferative disorder, e.g., NHL, e.g., DLBCL). This delay can be of
varying lengths of time, depending on the history of the disease and/or individual being treated. As is
evident to one skilled in the art, a sufficient or significant delay can, in effect, encompass prevention, in
that the individual does not develop the disease. For example, a late stage cancer, such as development
of metastasis, may be delayed.

By “reduce” or “inhibit” is meant the ability to cause an overall decrease, for example, of 20% or
greater, of 50% or greater, or of 75%, 85%, 90%, 95%, or greater. In certain embodiments, reduce or

inhibit can refer to the reduction or inhibition of undesirable events, such as cytokine-driven toxicities

18



10

15

20

25

30

39

WO 2022/098638 PCT/US2021/057694

(e.g., cytokine release syndrome (CRS)), infusion-related reactions (IRRs), macrophage activation
syndrome (MAS), neurologic toxicities, severe tumor lysis syndrome (TLS), neutropenia,
thrombocytopenia, elevated liver enzymes, and/or central nervous system (CNS) toxicities, following
treatment with an anti-CD20/anti-CD3 bispecific antibody using the fractionated, dose-escalation dosing
regimen of the invention relative to intravenous administration with the bispecific antibody. In other
embodiments, reduce or inhibit can reter to effector function of an antibody that is mediated by the
antibody Fc region, such eftector functions specifically including comglament-depandent Cytotoxicihty
(CDO), antibody-depeandent celiular oviotoxicity (ADUE), and antipody-dependeant celiviar phagocylosis
(ADCP).

As used herein, “administering” is meant a method of giving a dosage of a compound (e.g., a
bispecific antibody) or a composition (e.g., a pharmaceutical composition, e.g., a pharmaceutical
composition including a bispecific antibody) to a subject. The compounds and/or compositions utilized in
the methods described herein can be administered intravenously (e.g., by intravenous infusion).

A “fixed” or “flat” dose of a therapeutic agent (e.g., a bispecific antibody) herein refers to a dose
that is administered to a patient without regard for the weight or body surface area (BSA) of the patient.
The fixed or flat dose is therefore not provided as a mg/kg dose or a mg/m? dose, but rather as an
absolute amount of the therapeutic agent (e.g., mg).

A “subject” or an “individual” is a mammal. Mammals include, but are not limited to, primates
(e.g., humans and non-human primates such as monkeys), domesticated animals (e.g., cows, sheep,
cats, dogs, and horses), rabbits, and rodents (e.g., mice and rats). In certain embodiments, the subject or
individual is a human.

‘Individual response” or “response” can be assessed using any endpoint indicating a benefit to
the subject, including, without limitation, (1) inhibition, to some extent, of disease progression (e.g.,
progression of a CD20-positive cell proliferative disorder, e.g., a B cell proliferative disorder (e.g., a B cell
proliferative disorder (e.g., a relapsed or refractory B cell proliferative disorder), e.g., a non-Hodgkin’s
lymphoma (NHL; e.g., a diffuse large B cell lymphoma (DLBCL; e.g., a Richter’'s Transformation), a
follicular lymphoma (FL; e.g., a Grade 1 FL, a Grade 2 FL, a Grade 3 FL (e.g., a Grade 3a FL or Grade
3b FL), or a transformed FL), a mantle cell lymphoma (MCL), or a marginal zone lymphoma (MZL)) or a
chronic lymphoid leukemia (CLL), e.g., a relapsed or refractory NHL (e.g., a relapsed or refractory
DLBCL, a relapsed or refractory FL, a relapsed or refractory MCL, or a relapsed or refractory MZL) or a
relapsed or refractory CLL), including slowing down and complete arrest; (2) a reduction in tumor size; (3)
inhibition (i.e., reduction, slowing down or complete stopping) of cancer cell infiltration into adjacent
peripheral organs and/or tissues; (4) inhibition (i.e., reduction, slowing down or complete stopping) of
metastasis; (b) relief, to some extent, of one or more symptoms associated with the CD20-positive cell
proliferative disorder, e.g., a B cell proliferative disorder; (6) increase or extend in the length of survival,
including overall survival and progression-free survival; and/or (7) decreased mortality at a given point of
time following treatment.

As used herein, “complete response” or “CR” refers to disappearance of all target lesions (i.e., all

evidence of disease).
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As used herein, “partial response” or "PR" refers to at least a 30% decrease in the sum of the
longest diameters (SLD) of target lesions, taking as reference the baseline SLD, or at least a 50%

decrease in the product of the diameters (SPD) of target lesions, taking as reference the baseline SPD.

As used herein, “objective response rate” (ORR) refers to the sum of complete response (CR)
rate and partial response (PR) rate.

As used herein, “duration of objective response” or “duration of response” (DOR) is defined as
the time from the first occurrence of a documented objective response to disease progression, or death
from any cause within 30 days of the last dose of a treatment, whichever occurs first.

"Sustained response’” refers to the sustained effect on reducing tumor growth after cessation of a
treatment. For example, the tumor size may remain to be the same or smaller as compared to the size at
the beginning of the administration phase. In some embodiments, the sustained response has a duration
at least the same as the treatment duration, at least 1.5x, 2.0x, 2.5x, or 3.0x length of the treatment
duration.

An “effective response” of a subject or a subject’s “responsiveness” to treatment with a
medicament and similar wording refers to the clinical or therapeutic benefit imparted to a subject as risk
for, or suffering from, a disease or disorder, such as cancer. In one embodiment, such benefit includes
any one or more of: extending survival (including overall survival and progression free survival); resulting
in an objective response (including a complete response or a partial response); or improving signs or
symptoms of cancer.

A subject who “does not have an effective response” to treatment refers to a subject who does
not have any one of extending survival (including overall survival and progression free survival); resulting
in an objective response (including a complete response or a partial response); or improving signs or
symptoms of cancer.

As used herein, “survival” refers to the patient remaining alive, and includes overall survival as
well as progression-free survival.

As used herein, “overall survival” (OS) refers to the percentage of subjects in a group who are
alive after a particular duration of time, e.g., 1 year or 5 years from the time of diagnosis or treatment.

As used herein, “progression-free survival” (PFS) refers to the length of time during and after
treatment during which the disease being treated (e.g., CD20-positive cell proliferative disorder (e.g., a B
cell proliferative disorder (e.g., a relapsed or refractory B cell proliferative disorder), e.g., a non-Hodgkin's
lymphoma (NHL; e.g., a diffuse large B cell lymphoma (DLBCL; e.g., a Richter’'s Transformation), a
follicular lymphoma (FL; e.g., a Grade 1 FL, a Grade 2 FL, a Grade 3 FL (e.g., a Grade 3a FL or Grade
3b FL), or a transformed FL), a mantle cell lymphoma (MCL), or a marginal zone lymphoma (MZL)) or a
chronic lymphoid leukemia (CLL), e.g., a relapsed or refractory NHL (e.g., a relapsed or refractory
DLBCL, a relapsed or refractory FL, a relapsed or refractory MCL, or a relapsed or refractory MZL) or a
relapsed or refractory CLL) does not get worse. Progression-free survival may include the amount of time
patients have experienced a complete response or a partial response, as well as the amount of time

patients have experienced stable disease.
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As used herein, “stable disease” or “SD” refers to neither sufficient shrinkage of target lesions to
qualify for PR, nor sufficient increase to qualify for PD, taking as reference the smallest SLD since the
treatment started.

As used herein, “progressive disease” or “PD” refers to at least a 20% increase in the SLD of
target lesions, taking as reference the smallest SLD, or at least a 50% increase in the SPD of target
legions, taking as reference the smallest SPD, recorded since the treatment started or the presence of
one or more new lesions.

As used herein, “delaying progression” of a disorder or disease means to defer, hinder, slow,
retard, stabilize, and/or postpone development of the disease or disorder (e.g., CD20-positive cell
proliferative disorder (e.g., a B cell proliferative disorder (e.g., an NHL (e.g., a DLBCL (e.g., relapsed
and/or refractory DLBCL or a Richter’s transformation), an FL (e.g., a relapsed and/or refractory FL or a
transformed FL), an MCL, an MZL, a high-grade B cell ymphoma, or a PMLBCL) or a CLL)). This delay
can be of varying lengths of time, depending on the history of the disease and/or subject being treated.
As is evident to one skKilled in the art, a sufficient or significant delay can, in effect, encompass prevention,
in that the subject does not develop the disease. For example, in a late stage cancer, development of
central nervous system (CNS) metastasis, may be delayed.

As used herein, the term “reducing or inhibiting cancer relapse”™ means to reduce or inhibit tumor
or cancer relapse, or tumor or cancer progression.

By “reduce or inhibit” is meant the ability to cause an overall decrease of 20%, 30%, 40%, 50%,
60%, 70%, 75%, 80%, 85%, 90%, 95%, or greater. Reduce or inhibit can refer to the symptoms of the

disorder being treated (e.g., CD20-positive cell proliferative disorder (e.g., a B cell proliferative disorder

(e.g., an NHL (e.g., a DLBCL (e.g., relapsed and/or refractory DLBCL or a Richter’s transformation), an
FL (e.g., a relapsed and/or refractory FL or a transformed FL), an MCL, an MZL, a high-grade B cell
lymphoma, or a PMLBCL) or a CLL)), the presence or size of metastases, or the size of the primary
fumor.

By “extending survival® is meant increasing overall or progression-free survival in a treated
patient relative to an untreated patient (e.g., relative to a patient not treated with the medicament), or
relative to a patient who does not express a biomarker at the designated level, and/or relative to a patient
treated with an approved anti-tumor agent. An objective response refers to a measurable response,
including complete response (CR) or partial response (PR).

The term "antibody” herein is used in the broadest sense and encompasses various antibody
structures, including but not limited to monoclonal antibodies, polyclonal antibodies, multispecific
antibodies (e.g., bispecific antibodies), and antibody fragments so long as they exhibit the desired
antigen-binding activity.

An “antibody fragment” refers to a molecule other than an intact antibody that comprises a portion
of an intact antibody that binds the antigen to which the intact antibody binds. Examples of antibody
fragments include but are not limited to Fv, Fab, Fab’, Fab’-SH, F(ab’)2; diabodies; linear antibodies;
single-chain antibody molecules (e.g., scFv); and multispecific antibodies formed from antibody

fragments.
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The terms “full-length antibody,” “intact antibody,” and “whole antibody” are used herein
interchangeably to refer to an antibody having a structure substantially similar to a native antibody
structure or having heavy chains that contain an Fc region as defined herein.

By “binding domain” is meant a part of a compound or a molecule that specifically binds to a target
epitope, antigen, ligand, or receptor. Binding domains include but are not limited to antibodies (e.g.,
monoclonal, polyclonal, recombinant, humanized, and chimeric antibodies), antibody fragments or portions
thereof (e.g., Fab fragments, Fab'2, scFv antibodies, SMIP, domain antibodies, diabodies, minibodies, scFv-

Fc, affibodies, nanobodies, and VH and/or VL domains of antibodies), receptors, ligands, aptamers, and other
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molecules having an identified binding partner.

The term "Fc region” herein is used to define a C-terminal region of an immunoglobulin heavy
chain that contains at least a portion of the constant region. The term includes native sequence Fc
regions and variant Fc regions. In one embodiment, a human |gG heavy chain Fc region extends from
Cys226, or from Pro230, to the carboxyl-terminus of the heavy chain. However, the C-terminal lysine
(Lys447) of the Fc region may or may not be present. Unless otherwise specified herein, numbering of
amino acid residues in the Fc region or constant region is according to the EU numbering system, also
called the EU index, as described in Kabat et al., Sequences of Proteins of Immunological Interest, 5th
Ed. Public Health Service, National Institutes of Health, Bethesda, MD, 1991.

The “class” of an antibody refers to the type of constant domain or constant region possessed by
its heavy chain. There are five major classes of antibodies: IgA, IgD, IgE, IgG, and IgM, and several of
these may be further divided into subclasses (isotypes), e.g., [gG1, 1gGe, 1gGs, 1gGs, IgA1, and IgA2. The
heavy chain constant domains that correspond to the different classes of immunoglobulins are called a, 0,
€, Y, and M, respectively.

The term 1gG “isotype” or “subclass” as used herein is meant any of the subclasses of
immunoglobulins defined by the chemical and antigenic characteristics of their constant regions.

"Framework™ or “FR” refers to variable domain residues other than hypervariable region (HVR)
residues. The FR of a variable domain generally consists of four FR domains: FR1, FR2, FR3, and FR4.
Accordingly, the HVR and FR sequences generally appear in the following sequence in VH (or VL): FR1-
H1(L1)-FR2-H2(L2)-FR3-H3(L3)-FR4.

A "human consensus framework” is a framework which represents the most commonly occurring
amino acid residues in a selection of human immunoglobulin VL or VH framework sequences. Generally,
the selection of human immunoglobulin VL or VH sequences is from a subgroup of variable domain
sequences. Generally, the subgroup of sequences is a subgroup as in Kabat et al., Sequences of
Proteins of Immunological Interest, Fitth Edition, NIH Publication 91-3242, Bethesda MD (1991), vols. 1-3.
In one embodiment, for the VL, the subgroup is subgroup kappa | as in Kabat et al., supra. In one
embodiment, for the VH, the subgroup is subgroup Ill as in Kabat et al., supra.

An "acceptor human framework” for the purposes herein is a framework comprising the amino
acid sequence of a light chain variable domain (VL) framework or a heavy chain variable domain (VH)
framework derived from a human immunoglobulin framework or a human consensus framework, as
defined below. An acceptor human framework “derived from” a human immunoglobulin framework or a

human consensus framework may comprise the same amino acid sequence thereof, or it may contain

22



10

15

20

25

30

39

40

WO 2022/098638 PCT/US2021/057694

amino acid sequence changes. In some embodiments, the number of amino acid changes are 10 or less,
9 or less, 8 or less, 7 or less, 6 or less, 5 or less, 4 or less, 3 or less, or 2 or less. In some embodiments,
the VL acceptor human framework is identical in sequence to the VL human immunoglobulin framework
sequence or human consensus framework sequence.

A “humanized” antibody refers to a chimeric antibody comprising amino acid residues from non-
human HVRs and amino acid residues from human FRs. In certain embodiments, a humanized antibody
will comprise substantially all of at least one, and typically two, variable domains, in which all or
substantially all of the HVRs (e.g., CDRs) correspond to those of a non-human antibody, and all or
substantially all of the FRs correspond to those of a human antibody. A humanized antibody optionally
may comprise at least a portion of an antibody constant region derived from a human antibody. A
‘humanized form” of an antibody, e.g., a non-human antibody, refers to an antibody that has undergone
humanization.

A "human antibody” is one which possesses an amino acid sequence which corresponds to that
of an antibody produced by a human or a human cell or derived from a non-human source that utilizes
human antibody repertoires or other human antibody-encoding sequences. This definition of a human
antibody specifically excludes a humanized antibody comprising non-human antigen-binding residues.
Human antibodies can be produced using various techniques known in the art, including phage-display
ibraries. Hoogenboom and Winter, J. Mol. Biol., 227:381 (1991); Marks et al., J. Mol. Biol., 222:581

(1991). Also available for the preparation of human monoclonal antibodies are methods described in

Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p. 77 (1985); Boerner et al., J.
Immunol., 147(1):86-95 (1991). See also van Dijk and van de Winkel, Curr. Opin. Pharmacol., 5. 368-74
(2001). Human antibodies can be prepared by administering the antigen to a transgenic animal that has
been modified to produce such antibodies in response to antigenic challenge, but whose endogenous loci
have been disabled, e.g., immunized xenomice (see, e.g., U.S. Pat. Nos. 6,075,181 and 6,150,584
regarding XENOMOUSE™ technology). See also, for example, Li et al., Proc. Natl. Acad. Sci. USA,
103:3557-3562 (2000) regarding human antibodies generated via a human B-cell hybridoma technology.

The term "variable region” or “variable domain” refers to the domain of an antibody heavy or light
chain that is involved in binding the antibody to antigen. The variable domains of the heavy chain and
light chain (VH and VL, respectively) of a native antibody generally have similar structures, with each
domain comprising four conserved framework regions (FRs) and three hypervariable regions (HVRSs).
(See, e.g., Kindt et al., Kuby Immunology, 6" ed., W.H. Freeman and Co., page 91 (2007).) A single VH
or VL domain may be sufficient to confer antigen-binding specificity. Furthermore, antibodies that bind a
particular antigen may be isolated using a VH or VL domain from an antibody that binds the antigen to
screen a library of complementary VL or VH domains, respectively. See, e.g., Portolano et al., J.
Immunol. 150:880-887 (1993); Clarkson et al., Nature 352:624-628 (1991).

The term "hypervariable region” or "HVR" as used herein refers to each of the regions of an
antibody variable domain which are hypervariable in sequence (“"complementarity determining regions” or

"CDRs") and/or form structurally defined loops (“hypervariable loops™) and/or contain the antigen-

contacting residues (“antigen contacts”). Generally, antibodies comprise six HVRs: three in the VH (H1,
H2, H3), and three in the VL (L1, L2, L3). Exemplary HVRs herein include:
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(a) hypervariable loops occurring at amino acid residues 26-32 (L1), 50-52 (L2), 91-96 (L3), 26-
32 (H1), 53-55 (H2), and 96-101 (H3) (Chothia and Lesk, J. Mol. Biol. 196:901-917 (1987));

(b) CDRs occurring at amino acid residues 24-34 (L1), 50-56 (L2), 89-97 (L3), 31-35b (H1), 50-65
(H2), and 95-102 (H3) (Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed. Public
Health Service, National Institutes of Health, Bethesda, MD (1991));

(c) antigen contacts occurring at amino acid residues 27c¢-36 (L1), 46-55 (L2), 89-96 (L3), 30-35b
(H1), 47-58 (H2), and 93-101 (H3) (MacCallum et al., J. Mol. Biol. 262: 732-745 (1996)); and

(d) combinations of (a), (b), and/or (c), including HVR amino acid residues 46-56 (L2), 47-56 (L2),
48-56 (L2), 49-56 (L2), 26-35 (H1), 26-35b (H1), 49-65 (H2), 93-102 (H3), and 94-102 (H3).

Unless otherwise indicated, HVR residues and other residues in the variable domain (e.g., FR

residues) are numbered herein according to Kabat et al., supra.

An “immunoconjugate” is an antibody conjugated to one or more heterologous molecule(s),
including but not limited to a cytotoxic agent.

The term an “isolated antibody” when used to describe the various antibodies disclosed herein,
means an antibody that has been identified and separated and/or recovered from a cell or cell culture
from which it was expressed. Contaminant components of its natural environment are materials that
would typically interfere with diagnostic or therapeutic uses for the polypeptide, and can include enzymes,
hormones, and other proteinaceous or non-proteinaceous solutes. |In some embodiments, an antibody is
purified to greater than 95% or 99% purity as determined by, for example, electrophoretic (e.g., SDS-
PAGE, isoelectric focusing (IEF), capillary electrophoresis) or chromatographic (e.g., ion exchange or
reverse phase HPLC). For a review of methods for assessment of antibody purity, see, e.g., Flatman et
al., J. Chromatogr. B 848:79-87 (2007). In preferred embodiments, the antibody will be purified (1) to a
degree sufficient to obtain at least 15 residues of N-terminal or internal amino acid sequence by use of a
spinning cup seguenator, or (2) to homogeneity by SDS-PAGE under non-reducing or reducing conditions
using Coomassie blue or, preferably, silver stain. Isolated antibody includes antibodies in situ within
recombinant cells, because at least one component of the polypeptide natural environment will not be
present. Ordinarily, however, isolated polypeptide will be prepared by at least one purification step.

The term "monoclonal antibody” as used herein refers to an antibody obtained from a population
of substantially homogeneous antibodies, i.e., the individual antibodies comprising the population are
identical and/or bind the same epitope, except for possible variant antibodies, e.g., containing naturally
occurring mutations or arising during production of a monoclonal antibody preparation, such variants
generally being present in minor amounts. |n contrast to polyclonal antibody preparations, which typically
include different antibodies directed against different determinants (epitopes), each monoclonal antibody
of a monoclonal antibody preparation is directed against a single determinant on an antigen. Thus, 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 invention may be made by a variety of technigues, including but not limited to the hybridoma

method, recombinant DNA methods, phage-display methods, and methods utilizing transgenic animals
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containing all or part of the human immunoglobulin loci, such methods and other exemplary methods for
making monoclonal antibodies being described herein.

"Affinity” refers to the strength of the sum total of noncovalent interactions between a single
binding site of a molecule (e.g., an antibody) and its binding partner (e.g., an antigen). Unless indicated
otherwise, as used herein, "binding affinity” refers to intrinsic binding affinity which reflects a 1:1
interaction between members of a binding pair (e.g., antibody and antigen). The affinity of a molecule X
for its partner Y can generally be represented by the dissociation constant (Kp). Affinity can be measured
by common methods known in the art, including those described herein. Specific illustrative and
exemplary embodiments for measuring binding affinity are described in the following.

An “affinity matured” antibody refers to an antibody with one or more alterations in one or more
hypervariable regions (HVRs), compared to a parent antibody which does not possess such alterations,
such alterations resulting in an improvement in the affinity of the antibody for antigen.

The terms “anti-CD3 antibody” and "an antibody that binds to CD3" refer to an antibody that is
capable of binding CD3 with sufficient affinity such that the antibody is useful as a diagnostic and/or
therapeutic agent in targeting CD3. |In one embodiment, the extent of binding of an anti-CD3 antibody to
an unrelated, non-CD3 protein is less than about 10% of the binding of the antibody to CD3 as measured,
e.g., by a radioimmunoassay (RIA). In certain embodiments, an antibody that binds to CD3 has a
dissociation constant (Kd) of <1 uM, £100 nM, =10 nM, £ 1 nM, £ 0.1 nM, £ 0.01 nM, or = 0.001 nM
(e.g., 108 Mor less, e.g., from 108 M to 103 M, e.g., from 10° M to 10-13 M). In certain embodiments,
an anti-CD3 antibody binds to an epitope of CD3 that is conserved among CD3 from different species.

The term “cluster of differentiation 3” or “CD3,” as used herein, refers to any native CD3 from any
vertebrate source, including mammals such as primates (e.g., humans) and rodents (e.g., mice and rats),
unless otherwise indicated, including, for example, CD3¢, CD3y, CD3a, and CD3 chains. The term
encompasses “full-length,” unprocessed CD3 (e.g., unprocessed or unmodified CD3¢ or CD3y), as well as
any form of CD3 that results from processing in the cell. The term also encompasses naturally occurring
variants of CD3, including, for example, splice variants or allelic variants. CD3 includes, for example, human
CD3¢ protein (NCBI RefSeqg No. NP_000724), which is 207 amino acids in length, and human CD3y protein
(NCBI RefSeqg No. NP_000064), which is 182 amino acids in length.

The terms “anti-CD20 antibody” and “an antibody that binds to CD20" refer to an antibody that is
capable of binding CD20 with sufficient affinity such that the antibody is useful as a diagnostic and/or
therapeutic agent in targeting CD20. In one embodiment, the extent of binding of an anti-CD20 antibody
to an unrelated, non-CD20 protein is less than about 10% of the binding of the antibody to CD20 as
measured, e.g., by a radioimmunoassay (RIA). In certain embodiments, an antibody that binds to CD20
has a dissociation constant (Kd) of <1 uM, =100 nM, =10 nM, £ 1 nM, = 0.1 nM, £ 0.01 nM, or £ 0.001
nM (e.g., 108M or less, e.g., from 108Mto 10-¥ M, e.g., from 10° M to 103 M). In certain
embodiments, an anti-CD20 antibody binds to an epitope of CD20 that is conserved among CD20 from
different species.

The term “cluster of differentiation 20" or “CDZ20,” as used herein, refers to any native CD20 from any
vertebrate source, including mammals such as primates (e.g., humans) and rodents (e.g., mice and rats),

unless otherwise indicated. The term encompasses “full-length,” unprocessed CD20, as well as any form of
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CD20 that results from processing in the cell. The term also encompasses naturally occurring variants of
CD20, including, for example, splice variants or allelic variants. CDZ20 includes, for example, human CD20
protein (see, e.g., NCBI RefSeqg Nos. NP_068769.2 and NP_690605.1), which is 297 amino acids in length
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and may be generated, for example, from variant mRNA transcripts that lack a portion of the 5 UTR (see,
e.g., NCBI RefSeqg No. NM_021950.3) or longer variant mRNA transcripts (see, e.g., NCBl RefSeq No.
NM_ 152866.2).

The terms “anti-CD20/anti-CD3 bispecific antibody,” “bispecific anti-CD20/anti-CD3 antibody,”
and "antibody that binds to CD20 and CD3,” or variants thereof, refer to a multispecific antibody (e.g., a
bispecific antibody) that is capable of binding to CD20 and CD3 with sufficient affinity such that the
antibody is useful as a diagnostic and/or therapeutic agent in targeting CD20 and/or CD3. In one
embodiment, the extent of binding of a bispecific antibody that binds to CD20 and CD3 to an unrelated,
non-CD3 protein and/or non-CD20 protein is less than about 10% of the binding of the antibody to CD3
and/or CD20 as measured, e.g., by a radioimmunoassay (RIA). In certain embodiments, a bispecific
antibody that binds to CD20 and CD3 has a dissociation constant (Kd) of £ 1 uM, £ 100 nM, £ 10 nM, = 1
nM, £ 0.1 nM, £0.01 nM, or £0.001 nM (e.g., 108M or less, e.g., from 108Mto 1013 M, e.qg., from 10° M
to 10-13 M). In certain embodiments, a bispecific antibody that binds to CD20 and CD3 binds to an
epitope of CD3 that is conserved among CD3 from different species and/or an epitope of CD20 that is
conserved among CD20 from different species. Examples of anti-CD20/anti-CD3 bispecific antibodies
are discussed below under “Therapeutic Methods — Bispecific Antibodies that Bind to CD20 and CD3.” In
one embodiment, a bispecific antibody that binds to CD20 and CD3 is mosunetuzumab.

As used herein, the term “mosunetuzumab’ refers to an anti-CD20/anti-CD3 bispecific antibody
having the International Nonproprietary Names for Pharmaceutical Substances (INN) List 117 (WHO
Drug Information, Vol. 31, No. 2, 2017, p. 303), or the CAS Registry Number 1905409-39-3.

As used herein, the term “binds,” “specifically binds to,” or is “specific for” refers to measurable

and reproducible interactions such as binding between a target and an antibody, which is determinative of
the presence of the target in the presence of a heterogeneous population of molecules including
biological molecules. For example, an antibody that specifically binds to a target (which can be an
epitope) is an antibody that binds this target with greater affinity, avidity, more readily, and/or with greater
duration than it binds to other targets. In one embodiment, the extent of binding of an antibody to an
unrelated target is less than about 10% of the binding of the antibody to the target as measured, for
example, by a radioimmunoassay (RIA). In certain embodiments, an antibody that specifically binds to a
target has a dissociation constant (Kp) of £ 1 yM, £ 100 nM, £ 10 nM, =1 nM, or £ 0.1 nM. In certain
embodiments, an antibody specifically binds to an epitope on a protein that is conserved among the
protein from different species. In another embodiment, specific binding can include, but does not require
exclusive binding. The term as used herein can be exhibited, for example, by a molecule having a Kp for
the target of 10+ M or lower, alternatively 10> M or lower, alternatively 10° M or lower, alternatively 10-7
M or lower, alternatively 10-® M or lower, alternatively 10 M or lower, alternatively 10-1® M or lower,
alternatively 101" M or lower, alternatively 10> M or lower or a Kp in the range of 10 Mto 10° M or 10°
Mto 101 Mor 10" Mto 10° M. As will be appreciated by the skilled artisan, affinity and Ko values are

inversely related. A high affinity for an antigen is measured by a low Kp value. |In one embodiment, the
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term “specific binding” refers to binding where a molecule binds to a particular polypeptide or epitope on a
particular polypeptide without substantially binding to any other polypeptide or polypeptide epitope.

"Percent (%) amino acid segquence identity” with respect to a reference polypeptide sequence is
defined as the percentage of amino acid residues in a candidate sequence that are identical with the
amino acid residues in the reference polypeptide 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. Alignment for purposes of determining
percent amino acid sequence identity can be achieved in various ways that are within the skill in the art,
for instance, using publicly available computer software such as BLAST, BLAST-2, ALIGN or
MEGALIGN® (DNASTAR®) software. Those skilled in the art can determine appropriate parameters for
aligning sequences, including any algorithms needed to achieve maximal alignment over the full length of
the sequences being compared. For purposes herein, however, % amino acid sequence identity values
are generated using the sequence comparison computer program ALIGN-2. The ALIGN-2 sequence
comparison computer program was authored by Genentech, Inc., and the source code has been filed with
user documentation in the U.S. Copyright Office, Washington D.C., 20559, where it is registered under
U.S. Copyright Registration No. TXU510087. The ALIGN-2 program is publicly available from
Genentech, Inc., South San Francisco, California, or may be compiled from the source code. The
ALIGN-2 program should be compiled for use on a UNIX® operating system, including digital UNIX®
V4.0D. All sequence comparison parameters are set by the ALIGN-2 program and do not vary.

In situations where ALIGN-2 is employed for amino acid sequence comparisons, the % amino
acid sequence identity of a given amino acid seguence A to, with, or against a given amino acid
sequence B (which can alternatively be phrased as a given amino acid seguence A that has or comprises
a certain % amino acid sequence identity to, with, or against a given amino acid segquence B) is
calculated as follows:

100 times the fraction X/Y

where X is the number of amino acid residues scored as identical matches by the sequence alignment
program ALIGN-2 in that program’s alignment of A and B, and where Y is the total number of amino acid
residues in B. It will be appreciated that where the length of amino acid sequence A is not equal to the
length of amino acid sequence B, the % amino acid segquence identity of A to B will not equal the %
amino acid sequence identity of B to A. Unless specifically stated otherwise, all % amino acid segquence
identity values used herein are obtained as described in the immediately preceding paragraph using the
ALIGN-2 computer program.

The term "pharmaceutical formulation” refers to a preparation which is in such form as to permit
the biological activity of an active ingredient contained therein to be eftective, and which contains no
additional components which are unacceptably toxic to a subject to which the formulation would be
administered.

A “pharmaceutically acceptable carrier” refers to an ingredient in a pharmaceutical formulation,
other than an active ingredient, which is nontoxic to a subject. A pharmaceutically acceptable carrier

includes, but is not limited to, a buffer, excipient, stabilizer, or preservative.
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As used herein, the term “chemotherapeutic agent” refers to a compound useful in the treatment
of cancer, such as a CD20-positive cell proliferative disorder (e.g., a B cell proliferative disorder (e.g., a

relapsed or refractory B cell proliferative disorder), e.g., a non-Hodgkin's lymphoma (NHL; e.g., a diffuse

large B cell lymphoma (DLBCL,; e.g., a Richter's Transformation), a follicular lymphoma (FL; e.g., a Grade
1 FL, a Grade 2 FL, a Grade 3 FL (e.g., a Grade 3a FL, Grade 3b FL), or a transformed FL), a mantle cell
lymphoma (MCL), or a marginal zone lymphoma (MZL)) or a chronic lymphoid leukemia (CLL), e.g., a
relapsed or refractory NHL (e.g., a relapsed or refractory DLBCL, a relapsed or refractory FL, a relapsed
or refractory MCL, or a marginal zone lymphoma (MZL)) or a relapsed or refractory CLL). Examples of
chemotherapeutic agents include EGFR inhibitors (including small molecule inhibitors (e.g., erlotinib
(TARCEVA®, Genentech/OS| Pharm.); PD 183805 (Cl 1033, 2-propenamide, N-[4-[(3-chloro-4-
fluorophenyl)amino]-7-|3-(4-morpholinyl)propoxy]-6-quinazolinyl]-, dinydrochloride, Ptizer Inc.); ZD1839,
gefitinib (IRESSA®) 4-(3'-Chloro-4’-fluoroanilino)-7-methoxy-6-(3-morpholinopropoxy)guinazoline,
AstraZeneca); ZM 105180 ((6-amino-4-(3-methylphenyl-amino)-quinazoline, Zeneca); BIBX-1382 (N8-(3-
chloro-4-fluoro-phenyl)-N2-(1-methyl-piperidin-4-yl)-pyrimido[5,4-d]pyrimidine-2,8-diamine, Boehringer
Ingelheim); PKI-166 ((R)-4-[4-[(1-phenylethyl)amino]-1H-pyrrolo]2,3-d]pyrimidin-6-yl]-phenol); (R)-6-(4-
hydroxyphenyl)-4-[(1-phenylethyl)amino]-7H-pyrrolo[2,3-d]pyrimidine); CL-387785 (N-[4-[(3-
bromophenyl)amino]-6-quinazolinyl]-2-butynamide); EKB-569 (N-|4-[(3-chloro-4-fluorophenyl)amino]-3-
cyano-7-ethoxy-6-quinolinyl]-4-(dimethylamino)-2-butenamide) (Wyeth); AG1478 (Pfizer); AG1571 (SU
5271; Pfizer); and dual EGFR/HERZ2 tyrosine kinase inhibitors such as lapatinib (TYKERB®, GSK572016
or N-[3-chloro-4-[(3 fluorophenyl)methoxy]phenyl]-6[5][[[2methylsulfonyl)ethyllamino]methyl]-2-furanyl]-4-

guinazolinamine)); a tyrosine kinase inhibitor (e.g., an EGFR inhibitor; a small molecule HER2 tyrosine
kinase inhibitor such as TAK165 (Takeda); CP-724,714, an oral selective inhibitor of the ErbB2 receptor
tyrosine kinase (Pfizer and OSl); dual-HER inhibitors such as EKB-569 (available from Wyeth) which
preferentially binds EGFR but inhibits both HERZ2 and EGFR-overexpressing cells; PKI-166 (Novartis);

pan-HER inhibitors such as canertinib (Cl-1033; Pharmacia); Raf-1 inhibitors such as antisense agent

1IS1S-5132 (ISIS Pharmaceuticals) which inhibit Raf-1 signaling; non-HER-targeted tyrosine kinase
inhibitors such as imatinib mesylate (GLEEVEC®, Glaxo SmithKline); multi-targeted tyrosine kinase
inhibitors such as sunitinib (SUTENT®, Pfizer); VEGF receptor tyrosine kinase inhibitors such as
vatalanib (PTK787/ZK222584, Novartis/Schering AG); MAPK extracellular regulated kinase | inhibitor ClI-
1040 (Pharmacia); quinazolines, such as PD 153035,4-(3-chloroanilino) quinazoline; pyridopyrimidines;
pyrimidopyrimidines; pyrrolopyrimidines, such as CGP 59326, CGP 60261 and CGP 62706;
pyrazolopyrimidines, 4-(phenylamino)-/7H-pyrrolo|2,3-d] pyrimidines; curcumin (diferuloyl methane, 4,5-bis

(4-fluoroanilino)phthalimide); tyrphostines containing nitrothiophene moieties; PD-0183805 (Warner-

Lamber); antisense molecules (e.g., those that bind to HER-encoding nucleic acid); quinoxalines (U.S.
Patent No. 5,804,396); tryphostins (U.S. Patent No. 5,804,396); ZD6474 (Astra Zeneca); PTK-787
(Novartis/Schering AG); pan-HER inhibitors such as CIl-1033 (Pfizer); Affinitac (I1SIS 3521; Isis/Lilly); PKI
166 (Novartis); GW2016 (Glaxo SmithKline); CI-1033 (Pfizer); EKB-5692 (Wyeth); Semaxinib (Pfizer);
ZD6474 (AstraZeneca); PTK-787 (Novartis/Schering AG); INC-1C11 (Imclone); and rapamycin (sirolimus,
RAPAMUNE®)); proteasome inhibitors such as bortezomib (VELCADE®, Millennium Pharm.); disulfiram;

epigallocatechin gallate; salinosporamide A; carfilzomib; 17-AAG (geldanamycin); radicicol; lactate
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dehydrogenase A (LDH-A); fulvestrant (FASLODEX®, AstraZeneca); letrozole (FEMARA®, Novartis),
finasunate (VATALANIB®, Novartis); oxaliplatin (ELOXATIN®, Sanofi); 5-FU (5-fluorouracil); leucovorin;
lonafamib (SCH 66336); sorafenib (NEXAVAR®, Bayer Labs); AG1478, alkylating agents such as

thiotepa and CYTOXAN® cyclosphosphamide; alkyl sulfonates such as busulfan, improsulfan and

piposulfan; aziridines such as benzodopa, carboquone, meturedopa, and uredopa; ethylenimines and
methylamelamines including altretamine, triethylenemelamine, triethylenephosphoramide,
triethylenethiophosphoramide and trimethylomelamine; acetogenins (especially bullatacin and
bullatacinone); a camptothecin (including topotecan and irinotecan); bryostatin; callystatin; CC-1065
(including its adozelesin, carzelesin and bizelesin synthetic analogs); cryptophycins (particularly
cryptophycin 1 and cryptophycin 8); adrenocorticosteroids (including prednisone and prednisolone);
cyproterone acetate; 5a-reductases including finasteride and dutasteride); vorinostat, romidepsin,
panobinostat, valproic acid, mocetinostat dolastatin; aldesleukin, talc duocarmycin (including the synthetic
analogs, KW-2189 and CB1-TM1); eleutherobin; pancratistatin; a sarcodictyin; spongistatin; nitrogen
mustards such as chlorambucil, chlomaphazine, chlorophosphamide, estramustine, ifostamide,
mechlorethamine, mechlorethamine oxide hydrochloride, melphalan, novembichin, phenesterine,
prednimustine, trofostamide, uracil mustard; nitrosoureas such as carmustine, chlorozotocin, fotemustine,
lomustine, nimustine, and ranimustine; antibiotics such as the enediyne antibiotics (e.g., calicheamicin,
especially calicheamicin y1 and calicheamicin w1); dynemicin, including dynemicin A; bisphosphonates,
such as clodronate; an esperamicin; as well as neocarzinostatin chromophore and related chromoprotein
enediyne antibiotic chromophores), aclacinomysins, actinomycin, authramycin, azaserine, cactinomycin,
carabicin, caminomycin, carzinophilin, chromomycinis, dactinomycin, detorubicin, 6-diazo-5-0x0-L-
norleucine, morpholino-doxorubicin, cyanomorpholino-doxorubicin, 2-pyrrolino-doxorubicin and
deoxydoxorubicin), epirubicin, esorubicin, idarubicin, marcellomycin, mitomycins such as mitomycin C,
mycophenolic acid, nogalamycin, olivomycins, peplomycin, porfiromycin, puromycin, quelamycin,
rodorubicin, streptonigrin, streptozocin, tubercidin, ubenimex, zinostatin, zorubicin; anti-metabolites such
as methotrexate and 5-fluorouracil (5-FU); folic acid analogs such as denopterin, methotrexate,
pteropterin, trimetrexate; purine analogs such as fludarabine, 6-mercaptopurine, thiamiprine, thioguanine;
pyrimidine analogs such as ancitabine, azacitidine, 6-azauridine, carmofur, cytarabine, dideoxyuridine,
doxifluridine, enocitabine, floxuridine; androgens such as calusterone, dromostanolone propionate,
epitiostanol, mepitiostane, testolactone; anti-adrenals such as aminoglutethimide, mitotane, trilostane;
folic acid replenisher such as frolinic acid; aceglatone; aldophosphamide glycoside; aminolevulinic acid;
eniluracil; amsacrine; bestrabucil; bisantrene; edatraxate; defofamine; demecolcine; diaziguone;
elfomithine; elliptinium acetate; an epothilone; etoglucid; gallium nitrate; hydroxyurea; lentinan,;
lonidainine; maytansinoids such as maytansine and ansamitocins; mitoguazone,; mitoxantrone;
mopidamnol; nitraerine; pentostatin; phenamet; pirarubicin; losoxantrone; podophyllinic acid; 2-
ethylhydrazide; procarbazine; PSK® polysaccharide complex (JHS Natural Products); razoxane; rhizoxin;
sizofuran; spirogermanium; tenuazonic acid; triaziquone; 2,2',2"-trichlorotriethylamine; trichothecenes
(especially T-2 toxin, verracurin A, roridin A and anguidine); urethan; vindesine; dacarbazine;
mannomustine; mitobronitol; mitolactol; pipobroman; gacytosine; arabinoside (“Ara-C”);

cyclophosphamide; thiotepa; chloranmbucil; GEMZAR® (gemcitabine); 6-thioguanine; mercaptopurine;
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methotrexate; etoposide (VP-16); ifosfamide; mitoxantrone; novantrone; teniposide; edatrexate;

daunomycin; aminopterin; capecitabine (XELODA®); ibandronate; CPT-11; topoisomerase inhibitor RFS
2000; difluoromethylornithine (DMFQ); retinoids such as retinoic acid; and pharmaceutically acceptable
salts, acids, prodrugs, and derivatives of any of the above.

Chemotherapeutic agents also include (i) anti-hormonal agents that act to regulate or inhibit
hormone action on tumors such as anti-estrogens and selective estrogen receptor modulators (SERMs),
including, for example, tamoxifen (including NOLVADEX®;, tamoxifen citrate), raloxifene, droloxifene,
iodoxyfene, 4-hydroxytamoxifen, trioxifene, keoxifene, LY117018, onapristone, and FARESTON®
(toremifine citrate); (ii) aromatase inhibitors that inhibit the enzyme aromatase, which regulates estrogen
production in the adrenal glands, such as, for example, 4(5)-imidazoles, aminoglutethimide, MEGASE®
(megestrol acetate), AROMASIN® (exemestane; Pfizer), formestanie, fadrozole, RIVISOR® (vorozole),
FEMARA® (letrozole; Novartis), and ARIMIDEX® (anastrozole; AstraZeneca); (iii) anti-androgens such
as flutamide, nilutamide, bicalutamide, leuprolide and goserelin; buserelin, tripterelin,
medroxyprogesterone acetate, diethylstilbestrol, premarin, fluoxymesterone, all transretionic acid,
fenretinide, as well as troxacitabine (a 1,3-dioxolane nucleoside cytosine analog); (iv) protein kinase
inhibitors; (v) lipid kinase inhibitors; (vi) antisense oligonucleotides, particularly those which inhibit
expression of genes in signaling pathways implicated in aberrant cell proliferation, such as, for example,
PKC-alpha, Ralf and H-Ras; (vii) ribozymes such as VEGF expression inhibitors (e.g., ANGIOZYME®)
and HERZ2 expression inhibitors; (viil) vaccines such as gene therapy vaccines, for example,
ALLOVECTIN®, LEUVECTIN®, and VAXID®; (ix) growth inhibitory agents including vincas (e.g.,
vincristine and vinblastine), NAVELBINE® (vinorelbine), taxanes (e.g., paclitaxel, nab-paclitaxel, and
docetaxel), topoisomerase |l inhibitors (e.g., doxorubicin, epirubicin, daunorubicin, etoposide, and
bleomycin), and DNA alkylating agents (e.g., tamoxigen, dacarbazine, mechlorethamine, cisplatin,
methotrexate, 5-fluorouracil, and ara-C); and (x) pharmaceutically acceptable salts, acids, prodrugs, and
derivatives of any of the above.

The term “cytotoxic agent”™ as used herein refers to any agent that is detrimental to cells (e.g.,
causes cell death, inhibits proliferation, or otherwise hinders a cellular function). Cytotoxic agents
include, but are not limited to, radioactive isotopes (e.g., At2!1, [131 125, Y90 Rel86 Rel!88 Sm1°3, Bj212, P32,
Pb212 and radioactive isotopes of Lu); chemotherapeutic agents; enzymes and fragments thereof such as
nucleolytic enzymes; and toxins such as small molecule toxins or enzymatically active toxins of bacterial,
fungal, plant or animal origin, including fragments and/or variants thereof. Exemplary cytotoxic agents
can be selected from anti-microtubule agents, platinum coordination complexes, alkylating agents,
antibiotic agents, topoisomerase |l inhibitors, antimetabolites, topoisomerase | inhibitors, hormones and
hormonal analogues, signal transduction pathway inhibitors, non-receptor tyrosine kinase angiogenesis
inhibitors, immunotherapeutic agents, proapoptotic agents, inhibitors of LDH-A, inhibitors of fatty acid
biosynthesis, cell cycle signaling inhibitors, HDAC inhibitors, proteasome inhibitors, and inhibitors of
cancer metabolism. In one instance, the cytotoxic agent is a platinum-based chemotherapeutic agent
(e.g., carboplatin or cisplatin). In one instance, the cytotoxic agent is an antagonist of EGFR, e.g., N-(3-

ethynylphenyl)-6,7-bis(2-methoxyethoxy)guinazolin-4-amine (e.g., erlotinib). In one instance the cytotoxic
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agent is a RAF inhibitor, e.g., a BRAF and/or CRAF inhibitor. In one instance the RAF inhibitor is
vemurafenib. In one instance, the cytotoxic agent is a PI3K inhibitor.

The term "PD-1 axis binding antagonist” refers to a molecule that inhibits the interaction of a PD-1
axis binding partner with either one or more of its binding partner, so as to remove T-cell dysfunction
resulting from signaling on the PD-1 signaling axis, with a result being to restore or enhance T-cell
function (e.g., proliferation, cytokine production, target cell killing). As used herein, a PD-1 axis binding
antagonist includes a PD-1 binding antagonist, a PD-L1 binding antagonist, and a PD-L2 binding
antagonist.

The term "PD-1 binding antagonist” refers to a molecule that decreases, blocks, inhibits,
abrogates or interferes with signal transduction resulting from the interaction of PD-1 with one or more of
its binding partners, such as PD-L1, PD-L2. In some embodiments, the PD-1 binding antagonist is a
molecule that inhibits the binding of PD-1 to one or more of its binding partners. In a specific aspect, the
PD-1 binding antagonist inhibits the binding of PD-1 to PD-L1 and/or PD-L2. For example, PD-1 binding
antagonists include anti-PD-1 antibodies, antigen binding fragments thereof, immunoadhesins, fusion
proteins, oligopeptides and other molecules that decrease, block, inhibit, abrogate or in<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>