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COMPOSITIONS AND METHODS FOR ALLOGENEIC TRANSPLANTATION

Related Applications
This application claims priority to U.S. Provisional Application No. 62/978,141, filed February 18,
2020 and U.S. Provisional Application No. 63/062,845, filed August 7, 2020. The entire contents of each of

the foregoing priority applications is incorporated by reference herein.

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 February
11, 2021, is named M103034_2195WQ_0576_7_SL.txt and is 261,714 bytes in size.

Field
The present disclosure relates to the treatment of patients suffering from various pathologies, such
as blood diseases, metabolic disorders, cancers, and autoimmune diseases, among others, by
administration of a CD45 targeting moiety coupled to a toxin (e.g., an antibody drug conjugate) capable of
binding CD45, e.g., as expressed by a CD45+ cell, such as a hematopoietic stem cell or a mature immune

cell (e.g., T cell).

Background

Allogeneic hematopoietic stem cell transplant (allo-HSCT) is a potentially curative treatment for
malignant and non-malignant blood disorders. Allogeneic cell therapy includes the transplantation of cells to
a patient, where the transplanted cells are derived from a donor other than the patient. Common types of
allogeneic donors used for allogeneic cell therapy include HLA-matched siblings, matched unrelated donors,
partially matched family member donors, related umbilical cord blood donors, and unrelated umbilical cord
blood donors. An ultimate goal in cell therapy is to identify allogeneic cell therapies that can form the basis
of “off the shelf” products (Brandenberger, et al. (2011). BioProcess International. 9 (suppl. 1}: 30-37), which
will expand the use of allogeneic cell therapy.

Despite its promise, the therapeutic use of allogeneic cells presently can have complications making
this therapy challenging. In immune-competent hosts, transplanted allogeneic cells are rapidly rejected, a
process termed host versus graft rejection (HvG). HvG can substantially reduce the efficacy of the
transferred cells, as well as create adverse events in recipients, making the use of allogeneic cells limiting.
Further, current regimens for patient preparation, or conditioning, prior to allo-HSCT limit the use of this
curative procedure due to regimen-related mortality and morbidities, including risks of organ toxicity,
infertility, and secondary malignancies. This greatly limits the use of allo-HSCT in malignant and non-
malighant conditions. There is currently a need for safer conditioning regimens that avoid the use of
immunosuppressants and promote the engraftment of allogeneic hematopoietic stem cell grafts such that

the multi-potency and hematopoietic functionality of these cells is preserved following transplantation.
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Summary

Provided herein are CD45 targeting moieties (e.g., antibodies and antibody-drug conjugates
(ADCs)) that specifically target CD45. The CD45 targeting moieties (e.g., anti-CD45 antibodies and ADCs)
are useful in single-agent conditioning procedures, in which a patient is prepared for receipt of an allogeneic
transplant, e.g., a full-mismatch allogeneic transplant, without the use of an additional conditioning agent,
such as an immunosuppressant. According to the methods described herein, a patient may be conditioned
for an allogeneic hematopoietic stem cell transplant therapy by administering to the patient a CD45 targeting
moiety (e.g., an anti-CD45 antibody or antibody drug conjugate) capable of binding CD45, e.g., CD45 as
expressed by CD45+ cells, such as hematopoietic stem cells or mature immune cells (e.g., T cells). In some
embodiments, the CD45 targeting moiety can be coupled to a toxin. In some embodiments, the CD45
targeting moiety (e.g., anti-CD45 antibody or ADC) is administered as a monotherapy, in the absence of
other conditioning agents. For example, the CD45 targeting moiety (e.g., anti-CD45 antibody or ADC) can
be administered in an amount sufficient to deplete CD45+ cells in a patient, in the absence of one or more
immunosuppressive agents, such as immune depleting agents (e.g., anti-CD4 and/or anti-CD8), total body
irradiation (e.g., low dose TBI), and/or cyclophosphamide.

In one aspect, the disclosure provides a method of depleting a population of CD45+ cells in a
human patient in need of a hematopoietic stem cell (HSC) transplant, the method comprising administering
to the patient an effective amount of a CD45 targeting moiety coupled to a cytotoxin (e.g., an anti-CD45
antibody drug conjugate (ADC)) prior to the patient receiving a transplant comprising allogeneic HSCs,
wherein the patient is not conditioned with an immunosuppressive agent prior to or substantially concurrently
with the transplant.

In another aspect, the disclosure provides a method comprising (a) administering to a human patient
a CD45 targeting moiety coupled to a cytotoxin (e.g., an anti-CD45 antibody drug conjugate (ADC)) in an
effective amount sufficient to deplete a population of CD45+ cells in the patient in the absence of an
immunosuppressive agent; and (b) subsequently administering to the patient a transplant comprising
allogeneic HSCs.

In another aspect, the disclosure provides a method comprising administering to a human patient a
transplant comprising allogeneic HSCs, wherein the patient has been previously administered a CD45
targeting moiety coupled to a cytotoxin (e.g., an anti-CD45 antibody drug conjugate (ADC)) in an effective
amount sufficient to deplete a population of hematopoietic stem cells in the patient in the absence of an
immunosuppressive agent.

In some embodiments, the CD45 targeting moiety coupled to the cytotoxin is an anti-CD45 antibody
drug conjugate (ADC). In some embodiments disclosed herein, the allogeneic HSCs comprise one or more
HLA mismatches relative to the HLA antigens in the patient. In other embodiments, the allogeneic HSCs
comprise two or more HLA mismatches relative to the HLA antigens in the patient. In some embodiments,
the allogeneic HSCs comprise three or more HLA mismatches relative to the HLA antigens in the patient. In
some embodiments, the allogeneic HSCs comprise five or more HLA mismatches relative to the HLA
antigens in the patient. In some embodiments, the allogeneic HSCs comprise a full HLA-mismatch relative
to the HLA antigens in the patient. In some embodiments, the allogeneic HSCs comprise one or more minor

histocompatibility antigen (miHA) mismatch relative to the minor histocompatibility antigens in the patient. In
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some embodiments, the allogeneic HSCs comprise two or more miHA mismatches relative to the minor
histocompatibility antigens in the patient. In some embodiments, the allogeneic HSCs comprise five or more
miHA mismatches relative to the minor histocompatibility antigens in the patient.

In some embodiments of the foregoing aspects, the transplant can comprise full mismatch
allogeneic HSCs.

In some embodiments disclosed herein, the immunosuppressive agent is total body irradiation (TBI).
In some embodiments of the foregoing aspects, the immunosuppressive agent is low-dose TBI. In some
embodiments of the foregoing aspects, the immunosuppressive agent is an anti-CD4 antibody, an anti-CD8
antibody, or a combination thereof. In some embodiments of the foregoing aspects, the immunosuppressive
agent is cyclophosphamide.

In some embodiments disclosed herein, the patient does not receive an immunosuppressive agent
for at least 24 hours prior to the transplant and/or at least 24 hours after the transplant. In other
embodiments, the patient does not receive an immunosuppressive agent for at least 48 hours prior to the
transplant and/or at least 48 hours after the transplant. In other embodiments, the patient does not receive
an immunosuppressive agent for at least 72 hours prior to the transplant and/or at least 72 hours after the
transplant. In other embodiments, the patient does not receive an immunosuppressive agent for at least 96
hours prior to the transplant and/or at least 96 hours after the transplant. In other embodiments, the patient
does not receive an immunosuppressive agent for at least 7 days prior to the transplant and/or at least 7
days after the transplant. In other embodiments, the patient does not receive an immunosuppressive agent
for at least 14 days prior to the transplant and/or at least 14 days after the transplant. In other embodiments,
the patient does not receive an immunosuppressive agent for at least 1 month prior to the transplant and/or
at least 1 month after the transplant.

In some embodiments, the patient does not receive an immunosuppressive agent for at least 3 days
prior, at least 7 days prior, at least 14 days prior, at least 21 days prior, at least 28 days prior, at least 1
month prior, or at least 2 months prior to the transplant. In some embodiments, the patient does not receive
an immunosuppressive agent for at least 3 days after, at least 7 days after, at least 14 days after, at least 21
days after, at least 28 days after, at least 1 month after, or at least 2 months after the transplant.

In some embodiments disclosed herein, the patient is administered an effective amount of the CD45
targeting moiety coupled to the cytotoxin (e.g., anti-CD45 ADC). In some embodiments, the effective
amount is an amount sufficient to establish at least 80%, 85%, 90%, 95%, 97%, 99% or 100% donor
chimerism. For example, in some embodiments, the effective amount is an amount sufficient to establish at
least 80%, 85%, 90%, 95%, 97%, 99% or 100% donor chimerism when administered as a single agent, in
the absence of other conditioning agents. In some embodiments, the effective amount is an amount
sufficient to establish at least 80%, 85%, 90%, 95%, 97%, 99% or 100% donor chimerism when
administered as a single agent, in the absence of other conditioning agents, prior to receipt by the patient of
an allogeneic transplant (e.g., a full-mismatch allogeneic transplant). In some embodiments, donor
chimerism is assessed at least 6 weeks, 7 weeks, 8 weeks, 9 weeks, or 10 weeks post-transplantation. In
some embodiments, the donor chimerism is total peripheral chimerism. In some embodiments, the donor
chimerism is myeloid chimerism. In some embodiments, the donor chimerism is T cell chimerism. In some

embodiments, the donor chimerism is B cell chimerism.
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In some embodiments disclosed herein, the effective amount of the CD45 targeting moiety coupled
to the cytotoxin (e.g., anti-CD45 ADC) is administered to the patient as a single dose. In other
embodiments, the effective amount of the CD45 targeting moiety coupled to the cytotoxin (e.g., anti-CD45
ADC) is administered to the patient in two doses. In other embodiments, the effective amount of the CD45
targeting moiety coupled to the cytotoxin (e.g., anti-CD45 ADC) is administered to the patient in two or more
(e.g.,2,3,4,5,6,7,8,9, 10 or more) doses.

In some embodiments disclosed herein, the transplant is administered to the patient after the
concentration of the anti-CD45 ADC has substantially cleared from the blood of the patient.

In some embodiments disclosed herein, the hematopoietic stem cells or progeny thereof maintain
hematopoietic stem cell functional potential after two or more days following transplantation of the
hematopoietic stem cells into the patient.

In some embodiments disclosed herein, the allogeneic hematopoietic stem cells or progeny thereof
are capable of localizing to hematopoietic tissue and/or reestablishing hematopoiesis following
transplantation of the hematopoietic stem cells into the patient.

In some embodiments disclosed herein, upon transplantation into the patient, the hematopoietic
stem cells give rise to recovery of a population of cells selected from the group consisting of
megakaryocytes, thrombocytes, platelets, erythrocytes, mast cells, myeloblasts, basophils, neutrophils,
eosinophils, microglia, granulocytes, monocytes, osteoclasts, antigen-presenting cells, macrophages,
dendritic cells, natural killer cells, T-lymphocytes, and B-lymphocytes.

In some embodiments disclosed herein, wherein the patient is suffering from a stem cell disorder. In
some embodiments, the patient is suffering from a hemoglobinopathy disorder, an autoimmune disorder,
myelodysplastic disorder, immunodeficiency disorder, or a metabolic disorder. In some embodiments, the
patient is suffering from cancer.

In some embodiments disclosed herein, the anti-CD45 ADC comprises an antibody having a
dissociation rate (Korr) of 1 x 102t0 1 x 103, 1 x103t0 1 x 10*,1x 10°t0o 1 x 10%,1 x 10810 1 x 107 or 1 x
107 to 1 x 108as measured by bio-layer interferometry (BLI). In some embodiments, the anti-CD45 ADC
comprises an antibody that binds CD45 with a Ko of about 100 nM or less, about 90nM or less, about 80 nM
or less, about 70 nM or less, about 60 nM or less, about 50 nM or less, about 40 nM or less, about 30 nM or
less, about 20 nM or less, about 10 nM or less, about 8 nM or less, about 6 nM or less, about 4 nM or less,
about 2 nM or less, about 1 nM or less as determined by a Bio-Layer Interferometry (BLI) assay.

In some embodiments disclosed herein, the anti-CD45 ADC comprises a humanized anti-CD45
antibody. In some embodiments disclosed herein, the anti-CD45 ADC comprises a human anti-CD45
antibody. In some embodiments, the anti-CD45 ADC comprises an anti-CD45 antibody set forth in Table 5.
In some embodiments, the anti-CD45 ADC comprises heavy chain complementary determining regions
(CDRs) 1-3, and light chain CDRs 1-3, or an antibody set forth in Table 5. In some embodiments, the anti-
CD45 ADC comprises a heavy chain variable region and a light chain variable region of an antibody set forth
in Table 5. In some embodiments, the anti-CD45 ADC comprises a humanized version of an anti-CD45
antibody set forth in Table 5. In some embodiments, the anti-CD45 ADC comprises a deimmunized version
of an anti-CD45 antibody set forth in Table 5.
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In some embodiments disclosed herein, the anti-CD45 ADC comprises an intact anti-CD45
antibody. In some embodiments, the anti-CD45 ADC comprises an IgG antibody. In some embodiments,
the IgG is an IgG1 isotype, an IgG2 isotype, an IgG3 isotype, or an IgG4 isotype.

In some embodiments disclosed herein, the anti-CD45 ADC comprises an anti-CD45 antibody
conjugated to a cytotoxin via a linker. In some embodiments, the cytotoxin is an RNA polymerase inhibitor.
In some embodiments, the RNA polymerase inhibitor is an amatoxin. In some embodiments, the RNA
polymerase inhibitor is an amanitin. In some embodiments, the amanitin is selected from the group
consisting of a-amanitin, B-amanitin, y-amanitin, e-amanitin, amanin, amaninamide, amanullin, amanullinic
acid, and proamanullin. In some embodiments, the cytotoxin is a pyrrolobenzodiazepine (PBD). In some
embodiments, the cytotoxin is selected from the group consisting of pseudomonas exotoxin A, deBouganin,
diphtheria toxin, saporin, maytansine, a maytansinoid, an auristatin, an anthracycline, a calicheamicin,
irinotecan, SN-38, a duocarmycin, a pyrrolobenzodiazepine, a pyrrolobenzodiazepine dimer, an
indolinobenzodiazepine, an indolinobenzodiazepine dimer, and an indolinobenzodiazepine pseudodimer. In
some embodiments, the cytotoxin is an auristatin, e.g., MMAE or MMAF.

In some embodiments disclosed herein, the antibody is conjugated to the toxin by way of a cysteine
residue in the Fc domain of the antibody. In some embodiments, the cysteine residue is introduced by way
of an amino acid substitution in the Fc domain of the antibody. In some embodiments, the amino acid
substitution is S239C or D265C.

Brief Description of the Figures

Figs. 1A-1H graphically depict the results of an in vivo depletion assay showing that CD45-ADC
effectively depletes murine HSCs, WBCs, lymphocytes, neutrophils, and monocytes in the bone marrow of
C57 BI/6 mice. Fig. 1A depicts the flow cytometry gating strategy and results showing depletion of long-
term HSCs in bone marrow collected on Day 2 following administration of PBS or 3 mg/kg CD45-ADC
(administered on Day 0). Fig. 1B graphically depicts the level of long-term HSCs (LT-HSCs) in bone marrow
two days post dosing of PBS, isotype-ADC, or CD45-ADC. Fig. 1C graphically depicts the CD45-ADC
plasma antibody concentration as a function of time following administration of 3 mg/kg CD45-ADC to mice,
indicating that the CD45-ADC half-life of 3 mg/kg CD45-ADC in C57BI/6 mice is 1.7 hours. Fig. 1D
graphically depicts the levels of peripheral lymphocytes 0, 3, 7, 9, 14, and 21 days post-dosing of PBS,
isotype-SAP, or CD45-SAP. The asterisk (*) indicates p <0.05 when comparing CD45-ADC treated mice
versus untreated mice. Fig. 1E graphically depicts the results of an in vivo depletion assay showing
depletion of WBCs, lymphocytes, neutrophils, and monocytes in bone marrow of mice treated with CD45-
ADC (0.3 mg/kg, 1 mg/kg, or 3 /mgkg) relative to untreated mice. Fig. 1F graphically depicts results
showing that LSK, ST-HSC, and LT-HSC were depleted by CD45-ADC in the bone marrow of mice treated
with CD45-ADC. Fig. 1G graphically depicts the levels of white blood cells (WBCs), neutrophils,
lymphocytes, and monocytes in mice following treatment with a CD45-ADC (0.3, 1 mg/kg, or 3 mg/kg)
treatment at Day 0, Day 3, Day 7, Day 9, Day 14, and Day 21 post-treatment (*3 mg/kg were euthanized on
day 11 due to poor body condition and significant weight loss). Fig. 1H graphically depicts the levels of RBC
and platelets in mice following treatment with a CD45-ADC (0.3 mg/kg, 1 mg/kg, or 3 mg/kg) at Day 0, Day
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3, Day 7, Day 9, Day 14, and Day 21 post dose administration (*3 mg/kg were euthanized on day 11 due to
poor body condition and significant weight loss).

Figs. 2A-2D graphically depict the results of an in vivo study of showing that CD45-ADC enables
congenic bone marrow transplant in a murine model. C57BI/6 mice were conditioned with 9 Gy TBI,
Isotype-ADC, or CD45-ADC and transplanted with whole bone marrow from B6.SJL (B6 CD45.1+) mice.
Fig. 2A graphically depicts the percentage of donor chimerism as a function of treatment mode in transplant
recipients as detected at 4-, 8-, 12-, and 16-weeks post-transplant in blood using the CD45.1+ antigen.
Figs. 2B-2D graphically depict the percent of peripheral donor myeloid chimerism (Fig. 2B}, the percent of B
cell chimerism (Fig. 2C), and the percent of T cell chimerism (Fig. 2D) as a function of treatment mode in
transplant recipients at 4-, 8-, 12-, and 16-weeks post-transplant.

Figs. 3A-3D graphically depict the results of an in vivo study of CD45-ADC conditioning prior to a
minor mismatch allogeneic transplant of Balb/c CD45.1 donor cells into DBA/2 recipient mice. Fig. 3A
graphically depicts the percentage of donor chimerism as a function of treatment mode in transplant
recipients as detected at 4-, 8-, 12-, and 16-weeks post-transplant in blood using the CD45.1+ antigen.
Figs. 3B-3D graphically depict the percent of peripheral donor myeloid chimerism (Fig. 3B), the percent of B
cell chimerism (Fig. 3C), and the percent of T cell chimerism (Fig. 3D) as a function of treatment mode in
transplant recipients at 4-, 8-, 12-, and 16-weeks post-transplant.

Figs. 4A-4E graphically depict the results of an in vivo study of CD45-ADC conditioning prior to a full
mismatch allogeneic transplant of Balb/c CD45.1 donor cells into C57BL/6 recipient mice. Fig. 4A
graphically depicts the percentage of donor chimerism as a function of treatment mode in transplant
recipients as detected at 4- and 8-weeks post-transplant in blood using the CD45.1+ antigen. Figs. 4B-4D
graphically depict the percent of peripheral donor myeloid chimerism (Fig. 4B), the percent of B cell
chimerism (Fig. 4C), and the percent of T cell chimerism (Fig. 4D) as a function of treatment mode in
transplant recipients at 4- and 8-weeks post-transplant. Fig. 4E graphically depicts the results an in vivo
study similar to the study described in Figs. 4B-4D in a full mismatch mouse model but with donor
chimerism monitored through week 22 post-transplant. C57BI/6 (H-2b, CD45.2+) mice were conditioned
with Isotype-ADC or CD45-ADC (5 mg/kg) and transplanted with Balb/c (H-2d, CD45.1+) bone marrow.
Donor cells were detected in the peripheral blood at 4-weeks post-transplant using the CD45.1+ antigen and
persisted through week 22 (top left). Reconstitution was multilineage (bottom left, and center panels).
Terminal splenic (top right) and thymic (bottom right) chimerism in CD45-ADC conditioned mice were similar
to TBI. *p<0.05 versus TBI; #p<0.05 versus CD45-ADC; ANOVA with post hoc Tukey's multiple
comparisons test.

Fig. 5 graphically depicts the results of an ex vivo killing assay with CD45-ADC in mouse HSCs that
have been lineage depleted and cultured in media with stem cell factor (SCF). The CD45 live bone marrow
(BM) cell counts, Lin- BM total cell count, and LKS (Lin—- Sca-1+ c-Kit+) BM total cell counts are shown.

Fig. 6 graphically depicts the CD45-ADC plasma antibody concentration as a function of time
following administration of 3 mg/kg or 6 mg/kg CD45-ADC to mice in a single dose, or in a 3 mg/kg Q2D
fractionated dose.

Figs. 7A-7C graphically depicts the results of an in vivo study of CD45-ADC conditioning prior to a
minor mismatch allogeneic transplant of CByJ.SJL(B6)-Ptprca/J (CD45.1) donor cells into DBA/2 (CD45.2)
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recipient mice. Fig. 7A graphically depicts the percent B220+, CD11B+, and CD3+ peripheral blood
chimerism at 16 weeks in mice treated with IRR, Iso-ADC, CD45-ADC, or CD45-ADC in combination with an
anti-CD4 and anti-CD8 antibody at Week 0, Week 4, Week 8, Week 12, and Week 16. Fig. 7B graphically
depicts the peripheral blood composition (percent B220+, CD11B+, and CD3+ peripheral blood chimerism)
in mice at week 16 post-treatment in the indicated conditions. Fig. 7C graphically depicts the level of
depletion of LSK (Lin— Sca-1+ c-Kit+) cells, LT-HSCs, and ST-HSCs, as measured by percent frequency
and cell count/femur, in bone marrow extracted from mice on day 3 post-treatment with the indicated
conditions.

Figs. 8A-8C graphically depict the results of an in vivo study of CD45-ADC conditioning prior to a
full mismatch allogeneic transplant of CByJ.SJL(B6)-Ptprca/J (CD45.1) donor cells into C57BI/6 (CD45.2)
recipient mice. Fig. 8A graphically depicts the level of depletion of LSK (Lin- Sca-1+ c-Kit+) cells, LT-HSCs,
and ST-HSCs, as measured by percent frequency and cell count/femur, in bone marrow extracted from mice
on day 3 post-treatment with Iso-ADC or CD45-ADC (2x3 mg/kg, or a single dose of 4 mg/kg, 5 mg/kg, or 6
mg/kg). Treatment with 9 Gy TBI, CD45-ADC in combination with 0.5 Gy TBI, or a naive condition were also
assessed. Fig. 8B graphically depicts the percentage of donor chimerism as a function of treatment mode in
transplant recipients as detected at 4- and 8-weeks post-transplant in blood using the CD45.1+ antigen.

Fig. 8C graphically depicts the percent B220+, CD11B+, and CD3+ peripheral blood chimerism at 16 weeks

in mice in the indicated treatment groups at Week 4.

Detailed Description

Provided herein are CD45 targeting moieties (e.g., anti-CD45 antibodies or ADCs) useful in single-
agent conditioning procedures, in which a patient is prepared for receipt of a transplant including allogeneic
hematopoietic stem cells, without the use of an additional conditioning agent, such as an
immunosuppressant. Such procedures promote the engraftment of an allogeneic hematopoietic stem cell
transplant. According to the methods described herein, a patient may be conditioned for an allogeneic
hematopoietic stem cell transplant therapy by administration of a CD45 targeting moiety (e.g., an anti-CD45
antibody, antigen binding portion thereof, or ADC) in the absence of an immunosuppressive agent. The
CD45 targeting moiety (e.g., anti-CD45 antibody, antigen binding portion thereof, or ADC) is capable of
binding the CD45 antigen as expressed by hematopoietic cells, including hematopoietic stem cells and
mature immune cell. As described herein, the CD45 targeting moiety (e.g., antibody, or antigen-binding
portion thereof), may be covalently conjugated to a cytotoxin so as to couple the CD45 targeting moiety to
the toxin (e.g., to form an antibody drug conjugate (ADC)). Administration of a CD45 targeting moiety (e.g.,
ADC, antibody, antigen-binding portion thereof, or drug-antibody conjugate) capable of binding CD45 to a
patient in need of hematopoietic stem cell transplant therapy can promote the engraftment of an allogeneic
hematopoietic stem cell graft, for example, by selectively depleting endogenous hematopoietic stem cells,
thereby creating a vacancy filled by an exogenous hematopoietic stem cell transplant. In an exemplary

embodiment, the transplant comprises fully mismatched allogeneic hematopoietic stem cells.
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Definitions

As used herein, the term “about” refers to a value that is within 5% above or below the value being
described.

As used herein, the term “allogeneic”, when used in the context of transplantation, is used to define
cells (or tissue or an organ) that are transplanted from a genetically dissimilar donor to a recipient of the
same species.

As used herein, the term “autologous” refers to cells or a graft where the donor and recipient are the
same subject.

As used herein, the term “xenogeneic” refers to cells where the donor and recipient species are
different.

As used herein, the term “immune cell” is intended to include, but is not limited to, a cell that is of
hematopoietic origin and that plays a role in the immune response. Immune cells include, but are not limited
to, T cells and natural killer (NK) cells. Natural killer cells are well known in the art. In one embodiment,
natural killer cells include cell lines, such as NK-92 cells. Further examples of NK cell lines include NKG, YT,
NK-YS, HANK-1, YTS cells, and NKL cells. An immune cell can be allogeneic or autologous.

As used herein, the term “CD45 targeting moiety” refers to a molecule capable of binding to CD45,
including, for example, antibodies, antibody fragments, or aptamers. In some embodiments, the CD45
targeting moiety is coupled with a nanoparticle (e.g., on the surface of the nanoparticle) to form a targeted
nanoparticle (e.g., a drug-loaded nanoparticle, such as a toxin-loaded nanoparticle).

As used herein, the term “antibody” refers to an immunoglobulin molecule that specifically binds to,
or is immunologically reactive with, a particular antigen. An antibody includes, but is not limited to,
monoclonal antibodies, polyclonal antibodies, multispecific antibodies (e.g., bispecific antibodies),
genetically engineered antibodies, and otherwise modified forms of antibodies, including but not limited to
chimeric antibodies, humanized antibodies, heteroconjugate antibodies (e.g., bi- tri- and quad-specific
antibodies, diabodies, triabodies, and tetrabodies), and antibody fragments (i.e., antigen binding fragments
of antibodies), including, for example, Fab', F(ab')z, Fab, Fv, rigG, and scFv fragments, so long as they
exhibit the desired antigen-binding activity.

The antibodies of the present disclosure are generally isolated or recombinant. "Isolated," when
used herein refers to a polypeptide, e.g., an antibody, that has been identified and separated and/or
recovered from a cell or cell culture from which it was expressed. Ordinarily, an isolated antibody will be
prepared by at least one purification step. Thus, an "isolated antibody," refers to an antibody which is
substantially free of other antibodies having different antigenic specificities. For instance, an isolated
antibody that specifically binds to CD45 is substantially free of antibodies that specifically bind antigens
other than CD45.

The term "monoclonal antibody" as used herein refers to an antibody that is derived from a single
clone, including any eukaryotic, prokaryotic, or phage clone, by any means available or known in the art, and
is not limited to antibodies produced through hybridoma technology. Monoclonal antibodies useful with the
present disclosure can be prepared using a wide variety of techniques known in the art including the use of
hybridoma, recombinant, and phage display technologies, or a combination thereof. Unless otherwise
indicated, the term “monoclonal antibody” (mAb) is meant to include both intact molecules, as well as



20

25

30

35

40

WO 2021/168128 PCT/US2021/018599

antibody fragments (including, for example, Fab and F(ab')2 fragments) that are capable of specifically
binding to a target protein. As used herein, the Fab and F(ab')z fragments refer to antibody fragments that
lack the Fc fragment of an intact antibody. In one embodiment, an antibody fragment comprises an Fc
region.

Generally, antibodies comprise heavy and light chains containing antigen binding regions. Each
heavy chain is comprised of a heavy chain variable region (abbreviated herein as HCVR or VH) and a heavy
chain constant region. The heavy chain constant region is comprised of three domains, CH1, CH2 and CH3.
Each light chain is comprised of a light chain variable region (abbreviated herein as LCVR or VL) and a light
chain constant region. The light chain constant region is comprised of one domain, CL. The VH, and VL
regions can be further subdivided into regions of hypervariability, termed complementarity determining
regions (CDRY), interspersed with regions that are more conserved, termed framework regions (FR). Each
VH and VL is composed of three CDRs and four FRs, arranged from amino-terminus to carboxyl-terminus in
the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. The variable regions of the heavy and light
chains contain a binding domain that interacts with an antigen. The constant regions of the antibodies can
mediate the binding of the immunoglobulin to host tissues or factors, including various cells of the immune
system (e.g., effector cells) and the first component (Clq) of the classical complement system.

The term “antigen-binding fragment,” or “antigen-binding portion” of an antibody, as used herein,
refers to one or more portions of an antibody that retain the ability to specifically bind to a target antigen.
The antigen-binding function of an antibody can be performed by fragments of a full-length antibody. The
antibody fragments can be, for example, a Fab, F(ab’)2, scFv, diabody, a triabody, an affibody, a nanobody,
an aptamer, or a domain antibody. Examples of binding fragments encompassed of the term “antigen-
binding fragment” of an antibody include, but are not limited to: (i) a Fab fragment, a monovalent fragment
consisting of the VL, VH, CL, and CH1 domains; (ii} a F(ab')2 fragment, a bivalent fragment containing two
Fab fragments linked by a disulfide bridge at the hinge region; (iii} a Fd fragment consisting of the VH and
CH1 domains; (iv) a Fv fragment consisting of the VL and VH domains of a single arm of an antibody, (v) a
dAb including VH and VL domains; (vi) a dAb fragment that consists of a VH domain (see, e.g., Ward et al.,
Nature 341:544-546, 1989); (vii} a dAb which consists of a VH or a VL domain; (viii} an isolated
complementarity determining region (CDR); and (ix) a combination of two or more (e.g., two, three, four, five,
or six) isolated CDRs which may optionally be joined by a synthetic linker. Furthermore, although the two
domains of the Fv fragment, VL and VH, are coded for by separate genes, they can be joined, using
recombinant methods, by a linker that enables them to be made as a single protein chain in which the VL
and VH regions pair to form monovalent molecules (known as single chain Fv (scFv); see, for example, Bird
et al., Science 242:423-426, 1988 and Huston et al., Proc. Natl. Acad. Sci. USA 85:5879-5883, 1988).
These antibody fragments can be obtained using conventional techniques known to those of skill in the art,
and the fragments can be screened for utility in the same manner as intact antibodies. Antigen-binding
fragments can be produced by recombinant DNA techniques, enzymatic or chemical cleavage of intact
immunoglobulins, or, in certain cases, by chemical peptide synthesis procedures known in the art.

An “aptamer” used in the compositions and methods disclosed herein includes aptamer molecules
made from either peptides or nucleotides. In certain embodiments, an aptamer is a small nucleotide polymer

that binds to a specific molecular target. Nucleotide aptamers may be single or double stranded nucleic acid
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molecules (DNA or RNA), although DNA based aptamers are most commonly double stranded. There is no
defined length for an aptamer nucleic acid; however, aptamer molecules are most commonly between 15
and 40 nucleotides long. In other embodiments, the aptamer is a peptide aptamer. Peptide aptamers share
many properties with nucleotide aptamers (e.g., small size and ability to bind target molecules with high
affinity) and they may be generated by selection methods that have similar principles to those used to
generate nucleotide aptamers, for example Baines and Colas. 2006. Drug Discov Today. 11 (7-8):334-41;
and Bickle et al. 2006. Nat Protoc. 1 (3):1066-91, which are incorporated herein by reference. Aptamers
may be generated using a variety of techniques, but were originally developed using in vitro selection
(Ellington and Szostak. (1990) Nature. 346 (6287):818-22) and the SELEX method (systematic evolution of
ligands by exponential enrichment) (Schneider et al. 1992. J Mol Biol. 228 (3):862-9) the contents of which
are incorporated herein by reference. Other methods to make and use aptamers have been published,
including, for example, Klussmann, The Aptamer Handbook: Functional Oligonucleotides and Their
Applications. ISBN: 978-3-527-31059-3; Ulrich et al. 2006. Comb Chem High Throughput Screen 9 (8):619-
32; Cerchia and de Franciscis. 2007. Methods Mol Biol. 361:187-200; Ireson and Kelland. 2006. Mol Cancer
Ther. 2006 5 (12):2957-62; U.S. Pat. Nos. 5,582,981; 5,840,867; 5,756,291; 6,261,783; 6,458,559;
5,792,613; 6,111,095; and U.S. patent application U.S. Pub. No. US20070009476A1; U.S. Pub. No.
US20050260164A1; U.S. Pat. No. 7,960,102; and U.S. Pub. No. US20040110235A1, which are all
incorporated herein by reference.

As used herein, the term “anti-CD45 antibody” or "an antibody that binds to CD45" refers to an
antibody that is capable of binding CD45 with sufficient affinity such that the antibody is useful as a
diagnostic and/or therapeutic agent in targeting CD45.

As used herein, the term “diabody” refers to a bivalent antibody containing two polypeptide chains,
in which each polypeptide chain includes V1 and VL domains joined by a linker that is too short (e.g., a linker
composed of five amino acids) to allow for intramolecular association of Vi and VL domains on the same
peptide chain. This configuration forces each domain to pair with a complementary domain on another
polypeptide chain so as to form a homodimeric structure. Accordingly, the term “triabody” refers to trivalent
antibodies containing three peptide chains, each of which contains one Vi domain and one V. domain joined
by a linker that is exceedingly short (e.g., a linker composed of 1-2 amino acids) to permit intramolecular
association of Vi and VL domains within the same peptide chain. In order to fold into their native structures,
peptides configured in this way typically trimerize so as to position the Vi and V. domains of neighboring
peptide chains spatially proximal to one another (see, for example, Holliger et al., Proc. Natl. Acad. Sci. USA
90:6444-48, 1993).

As used herein, the term “bispecific antibody” refers to, for example, a monoclonal, e.g., a human or
humanized antibody, that is capable of binding at least two different antigens or two different epitopes. For
instance, one of the binding specificities can be directed towards an epitope on a hematopoietic stem cell
surface antigen, such as CD45, and the other can specifically bind an epitope on a different hematopoietic
stem cell surface antigen or another cell surface protein, such as a receptor or receptor subunit involved in a
signal transduction pathway that potentiates cell growth, among others. In some embodiments, the binding
specificities can be directed towards unique, non-overlapping epitopes on the same target antigen (i.e., a

biparatopic antibody). An “intact” or “full length” antibody, as used herein, refers to an antibody having two
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heavy (H) chain polypeptides and two light (L) chain polypeptides interconnected by disulfide bonds. Each
heavy chain is comprised of a heavy chain variable region (abbreviated herein as HCVR or VH) and a heavy
chain constant region. The heavy chain constant region is comprised of three domains, CH1, CH2 and CH3.
Each light chain is comprised of a light chain variable region (abbreviated herein as LCVR or VL) and a light
chain constant region. The light chain constant region is comprised of one domain, CL. The VH, and VL
regions can be further subdivided into regions of hypervariability, termed complementarity determining
regions (CDR), interspersed with regions that are more conserved, termed framework regions (FR). Each
VH and VL is composed of three CDRs and four FRs, arranged from amino-terminus to carboxyl-terminus in
the following order: FR1, CDR1, FR2, CDR2, FR3, CDR3, FR4. The variable regions of the heavy and light
chains contain a binding domain that interacts with an antigen. The constant regions of the antibodies can
mediate the binding of the immunoglobulin to host tissues or factors, including various cells of the immune
system (e.g., effector cells) and the first component (Clqg) of the classical complement system.

As used herein, the term “complementarity determining region” (CDR) refers to a hypervariable
region found both in the light chain and the heavy chain variable domains of an antibody. The more highly
conserved portions of variable domains are referred to as framework regions (FRs). The amino acid
positions that delineate a hypervariable region of an antibody can vary, depending on the context and the
various definitions known in the art. Some positions within a variable domain may be viewed as hybrid
hypervariable positions in that these positions can be deemed to be within a hypervariable region under one
set of criteria while being deemed to be outside a hypervariable region under a different set of criteria. One
or more of these positions can also be found in extended hypervariable regions. The antibodies described
herein may contain modifications in these hybrid hypervariable positions. The variable domains of native
heavy and light chains each contain four framework regions that primarily adopt a B-sheet configuration,
connected by three CDRs, which form loops that connect, and in some cases form part of, the B-sheet
structure. The CDRs in each chain are held together in close proximity by the framework regions in the
order FR1-CDR1-FR2-CDR2-FR3-CDR3-FR4 and, with the CDRs from the other antibody chains, contribute
to the formation of the target binding site of antibodies (see Kabat et al., Sequences of Proteins of
Immunological Interest, National Institute of Health, Bethesda, MD., 1987). In certain embodiments,
numbering of immunoglobulin amino acid residues is performed according to the immunoglobulin amino acid
residue numbering system of Kabat et al., unless otherwise indicated (although any antibody numbering
scheme, including, but not limited to IMGT and Chothia, can be utilized).

The term "specifically binds", as used herein, refers to the ability of an antibody (or ADC) to
recognize and bind to a specific protein structure (epitope) rather than to proteins generally. If an antibody is
specific for epitope "A", the presence of a molecule containing epitope A (or free, unlabeled A), in a reaction
containing labeled "A" and the antibody, will reduce the amount of labeled A bound to the antibody. By way
of example, an antibody "binds specifically” to a target if the antibody, when labeled, can be competed away
from its target by the corresponding non-labeled antibody. In one embodiment, an antibody specifically binds
to a target, e.g., an antigen expressed by hematopoietic stem cells, such as CD45, if the antibody has a Ko
for the target of at least about 10-* M, about 10-° M, about 10 M, about 107 M, about 10-% M, about 10° M,
about 10-'° about M, 10-"" about M, about 102 M, or less (less meaning a number that is less than about 10

2 e.g. 10-'3). In one embodiment, the term “specifically binds” refers to the ability of an antibody to bind to
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an antigen with an Kd of at least about 1x10-¢ M, 1x107 M, about 1x10% M, about 1x10° M, about 1x10-'° M,
about 1 x 10-'" M, about 1x10-'2 M, or more and/or bind to an antigen with an affinity that is at least two-fold
greater than its affinity for a nonspecific antigen. In one embodiment, Ko is determined according to
standard bio-layer interferometery (BLI). It shall be understood, however, that the antibody may be capable
of specifically binding to two or more antigens which are related in sequence. For example, in one
embodiment, an antibody can specifically bind to both human and a non-human (e.g., mouse or non-human
primate) orthologs of an antigen, e.g., CD45.

The term "chimeric" antibody as used herein refers to an antibody having variable sequences
derived from a non-human immunoglobulin, such as a rat or a mouse antibody, and human immunoglobulin
constant regions, typically chosen from a human immunoglobulin template. Methods for producing chimeric
antibodies are known in the art. See, e.g., Morrison, 1985, Science 229(4719):1202-7; Oi et al., 1986,
BioTechniques 4:214-221; Gillies et al., 1985, J. Immunol. Methods 125:191-202; U.S. Pat. Nos. 5,807,715;
4,816,567; and 4,816,397. The terms “Fc”, “Fc region,” "Fc domain," and "IgG Fc domain" as used herein
refer to the portion of an immunoglobulin, e.g., an IgG molecule, that correlates to a crystallizable fragment
obtained by papain digestion of an IgG molecule. The Fc region comprises the C-terminal half of two heavy
chains of an IgG molecule that are linked by disulfide bonds. It has no antigen binding activity but contains
the carbohydrate moiety and binding sites for complement and Fc receptors, including the FcRn receptor
(see below). For example, an Fc domain contains the second constant domain CH2 (e.g., residues at EU
positions 231-340 of human IgG1) and the third constant domain CH3 (e.g., residues at EU positions 341-
447 of human IgG1). As used herein, the Fc domain includes the “lower hinge region” (e.g., residues at EU
positions 233-239 of human IgG1).

Fc can refer to this region in isolation, or this region in the context of an antibody, an antigen-binding
portion of an antibody, or Fc fusion protein. Polymorphisms have been observed at a number of positions in
Fc domains, including but not limited to EU positions 270, 272, 312, 315, 356, and 358, and thus slight
differences between the sequences presented in the instant application and sequences known in the art can
exist. Thus, a "wild type IgG Fc domain" or "WT IgG Fc domain" refers to any naturally occurring IgG Fc
region (i.e., any allele). The sequences of the heavy chains of human IgG1, IgG2, IgG3 and IgG4 can be
found in a number of sequence databases, for example, at the Uniprot database (www.uniprot.org) under
accession numbers P01857 (IGHG1_HUMAN), P01859 (IGHG2_HUMAN), P01860 (IGHG3_HUMAN}), and
P01861 (IGHG1_HUMAN), respectively.

The terms “modified Fc region” or "variant Fc¢ region" as used herein refers to an IgG Fc domain
comprising one or more amino acid substitutions, deletions, insertions or modifications introduced at any
position within the Fc domain. In certain aspects a variant IgG Fc domain comprises one or more amino acid
substitutions resulting in decreased or ablated binding affinity for an Fc gamma R and/or C1q as compared
to the wild type Fc domain not comprising the one or more amino acid substitutions. Further, Fc binding
interactions are essential for a variety of effector functions and downstream signaling events including, but
not limited to, antibody dependent cell-mediated cytotoxicity (ADCC) and complement dependent
cytotoxicity (CDC). Accordingly, in certain aspects, an antibody comprising a variant Fc domain (e.g., an
antibody, fusion protein or conjugate) can exhibit altered binding affinity for at least one or more Fc ligands

(e.g., Fc gamma Rs) relative to a corresponding antibody otherwise having the same amino acid sequence
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but not comprising the one or more amino acid substitution, deletion, insertion or modifications such as, for
example, an unmodified Fc region containing naturally occurring amino acid residues at the corresponding
position in the Fc region.

The variant Fc domains described herein are defined according to the amino acid modifications that
compose them. For all amino acid substitutions discussed herein in regard to the Fc region, numbering is
always according to the EU index as in Kabat. Thus, for example, D265C is an Fc variant with the aspartic
acid (D) at EU position 265 substituted with cysteine (C) relative to the parent Fc domain. Likewise, e.g.,
D265C/L234A/L235A defines a variant Fc variant with substitutions at EU positions 265 (D to C), 234 (L to
A}, and 235 (L to A) relative to the parent Fc domain. A variant can also be designated according to its final
amino acid composition in the mutated EU amino acid positions. For example, the L234A/L235A mutant can
be referred to as “LALA”. As a further example, the E233P.L234V.L235A.delG236 (deletion of 236) mutant
can be referred to as "EPLVLAdelG”. As yet another example, the 1253A.H310A.H435A mutant can be
referred to as “IHH”. It is noted that the order in which substitutions are provided is arbitrary.

The terms "Fc gamma receptor” or "Fc gamma R" as used herein refer to any member of the family
of proteins that bind the IgG antibody Fc region and are encoded by the Fc gamma R genes. In humans this
family includes but is not limited to Fc gamma RI (CD64), including isoforms Fc gamma Rla, Fc gamma Rib,
and Fc gamma Rlc; Fc gamma RIl (CD32), including isoforms Fc gamma Rlla (including allotypes H131 and
R131), Fc gamma RllIb (including Fc gamma Rllb-1 and Fc gamma RlIb-2)}, and Fc gamma Rllc; and Fc
gamma RIIl (CD16), including isoforms Fc gamma Rillla (including allotypes V158 and F158) and Fc gamma
Rlllb (including allotypes Fc gamma Rlllb-NA1 and Fc gamma RllIb-NA2}), as well as any undiscovered
human Fc gamma Rs or Fc gamma R isoforms or allotypes. An Fc gamma R can be from any organism,
including but not limited to humans, mice, rats, rabbits, and monkeys. Mouse Fc gamma Rs include but are
not limited to Fc gamma RI (CD64), Fc gamma Rl (CD32), Fc gamma RIll (CD16), and Fc gamma RIII-2
(CD16-2), as well as any undiscovered mouse Fc gamma Rs or Fc gamma R isoforms or allotypes.

The term "effector function" as used herein refers to a biochemical event that results from the
interaction of an Fc domain with an Fc receptor. Effector functions include but are not limited to ADCC,
ADCP, and CDC. By "effector cell" as used herein is meant a cell of the immune system that expresses or
one or more Fc receptors and mediates one or more effector functions. Effector cells include but are not
limited to monocytes, macrophages, neutrophils, dendritic cells, eosinophils, mast cells, platelets, B cells,
large granular lymphocytes, Langerhans' cells, natural killer (NK) cells, and gamma delta T cells, and can be
from any organism included but not limited to humans, mice, rats, rabbits, and monkeys.

The term “silent”, “silenced”, or “silencing” as used herein refers to an antibody having a modified Fc
region described herein that has decreased binding to an Fc gamma receptor (FcyR) relative to binding of
an identical antibody comprising an unmodified Fc region to the FcyR (e.g., a decrease in binding to a FcyR
by at least 70%, at least 80%, at least 90%, at least 95%, at least 98%, at least 99%, or 100% relative to
binding of the identical antibody comprising an unmodified Fc region to the FcyR as measured by, e.g., BLI).
In some embodiments, the Fc silenced antibody has no detectable binding to an FcyR. Binding of an
antibody having a modified Fc region to an FcyR can be determined using a variety of techniques known in
the art, for example but not limited to, equilibrium methods (e.g., enzyme-linked immunoabsorbent assay
(ELISA); KinExA, Rathanaswami et al. Analytical Biochemistry, Vol. 373:52-60, 2008; or radioimmunoassay
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(RIA)), or by a surface plasmon resonance assay or other mechanism of kinetics-based assay (e.g.,
BIACORE.RTM. analysis or Octet™ analysis (forteBIO)), and other methods such as indirect binding
assays, competitive binding assays fluorescence resonance energy transfer (FRET), gel electrophoresis and
chromatography (e.g., gel filtration). These and other methods may utilize a label on one or more of the
components being examined and/or employ a variety of detection methods including but not limited to
chromogenic, fluorescent, luminescent, or isotopic labels. A detailed description of binding affinities and
kinetics can be found in Paul, W. E., ed., Fundamental Immunology, 4th Ed., Lippincott-Raven, Philadelphia
(1999), which focuses on antibody-immunogen interactions. One example of a competitive binding assay is
a radioimmunoassay comprising the incubation of labeled antigen with the antibody of interest in the
presence of increasing amounts of unlabeled antigen, and the detection of the antibody bound to the labeled
antigen. The affinity of the antibody of interest for a particular antigen and the binding off-rates can be
determined from the data by scatchard plot analysis. Competition with a second antibody can also be
determined using radioimmunoassays. In this case, the antigen is incubated with antibody of interest
conjugated to a labeled compound in the presence of increasing amounts of an unlabeled second antibody.

As used herein, the term “identical antibody comprising an unmodified Fc region” refers to an
antibody that lacks the recited amino acid substitutions (e.g., D265C, L234A, L235A, and/or H435A), but
otherwise has the same amino acid sequence as the Fc modified antibody to which it is being compared.

The terms "antibody-dependent cell-mediated cytotoxicity" or "ADCC" refer to a form of cytotoxicity
in which a polypeptide comprising an Fc domain, e.g., an antibody, bound onto Fc receptors (FcRs) present
on certain cytotoxic cells (e.g., primarily NK cells, neutrophils, and macrophages) and enables these
cytotoxic effector cells to bind specifically to an antigen-bearing "target cell" and subsequently kill the target
cell with cytotoxins. (Hogarth et al., Nature review Drug Discovery 2012, 11:313) It is contemplated that, in
addition to antibodies and fragments thereof, other polypeptides comprising Fc domains, e.g., Fc fusion
proteins and Fc conjugate proteins, having the capacity to bind specifically to an antigen-bearing target cell
will be able to effect cell-mediated cytotoxicity.

For simplicity, the cell-mediated cytotoxicity resulting from the activity of a polypeptide comprising an
Fc domain is also referred to herein as ADCC activity. The ability of any particular polypeptide of the present
disclosure to mediate lysis of the target cell by ADCC can be assayed. To assess ADCC activity, a
polypeptide of interest (e.g., an antibody) is added to target cells in combination with immune effector cells,
resulting in cytolysis of the target cell. Cytolysis is generally detected by the release of label (e.g.,
radioactive substrates, fluorescent dyes or natural intracellular proteins) from the lysed cells. Useful effector
cells for such assays include peripheral blood mononuclear cells (PBMC) and Natural Killer (NK) cells.
Specific examples of in vitro ADCC assays are described in Bruggemann et al., J. Exp. Med. 166:1351
(1987); Wilkinson et al., J. Immunol. Methods 258:183 (2001); Patel et al., J. Immunol. Methods 184:29
(1995). Alternatively, or additionally, ADCC activity of the antibody of interest can be assessed in vivo, e.g.,
in an animal model such as that disclosed in Clynes et al., Proc. Natl. Acad. Sci. USA 95:652 (1998).

As used herein, the terms “condition” and “conditioning” refer to processes by which a patient is
prepared for receipt of a transplant, e.g., a transplant containing hematopoietic stem cells. Such procedures
promote the engraftment of a hematopoietic stem cell transplant (for instance, as inferred from a sustained

increase in the quantity of viable hematopoietic stem cells within a blood sample isolated from a patient
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following a conditioning procedure and subsequent hematopoietic stem cell transplantation. According to
the methods described herein, a patient may be conditioned for hematopoietic stem cell transplant therapy
by administration to the patient of an ADC, an antibody or an antigen-binding portion thereof capable of
binding an antigen expressed by hematopoietic stem cells, such as CD45. As described herein, the
antibody may be covalently conjugated to a cytotoxin so as to form an ADC. Administration of an ADC, an
antibody, or an antigen-binding portion thereof capable of binding one or more of the foregoing antigens to a
patient in need of hematopoietic stem cell transplant therapy can promote the engraftment of a
hematopoietic stem cell graft, for example, by selectively depleting endogenous hematopoietic stem cells,
thereby creating a vacancy filled by an exogenous hematopoietic stem cell transplant.

As used herein, the term “effective amount” or “therapeutically effective amount” refers to an amount
that is sufficient to achieve the desired result or to have an effect on an autoimmune disease or cancer.

As used herein, the term “half-life” refers to the time it takes for the plasma concentration of the
antibody drug in the body to be reduced by one half or 50%. This 50% reduction in serum concentration
reflects the amount of drug circulating.

As used herein, the term “human antibody” is intended to include antibodies having variable and
constant regions derived from human germline immunoglobulin sequences. A human antibody may include
amino acid residues not encoded by human germline immunoglobulin sequences (e.g., mutations introduced
by random or site-specific mutagenesis in vitro or during gene rearrangement or by somatic mutation in
vivo). However, the term "human antibody", as used herein, is not intended to include antibodies in which
CDR sequences derived from the germline of another mammalian species, such as a mouse, have been
grafted onto human framework sequences. A human antibody can be produced in a human cell (for
example, by recombinant expression) or by a non-human animal or a prokaryotic or eukaryotic cell that is
capable of expressing functionally rearranged human immunoglobulin (such as heavy chain and/or light
chain) genes. When a human antibody is a single chain antibody, it can include a linker peptide that is not
found in native human antibodies. For example, an Fv can contain a linker peptide, such as two to about
eight glycine or other amino acid residues, which connects the variable region of the heavy chain and the
variable region of the light chain. Such linker peptides are considered to be of human origin. Human
antibodies can be made by a variety of methods known in the art including phage display methods using
antibody libraries derived from human immunoglobulin sequences. Human antibodies can also be produced
using transgenic mice that are incapable of expressing functional endogenous immunoglobulins, but which
can express human immunoglobulin genes (see, for example, PCT Publication Nos. WO 1998/24893; WO
1992/01047; WO 1996/34096; WO 1996/33735; U.S. Patent Nos. 5,413,923; 5,625,126, 5,633,425;
5,569,825; 5,661,016, 5,545,806; 5,814,318; 5,885,793; 5,916,771, and 5,939,598).

"Humanized" forms of non-human (e.g., murine) antibodies are chimeric immunoglobulins that
contain minimal sequences derived from non-human immunoglobulin. In general, a humanized antibody will
comprise substantially all of at least one, and typically two, variable domains, in which all or substantially all
of the CDR regions correspond to those of a non-human immunoglobulin and all or substantially all of the
FR regions are those of a human immunoglobulin sequence. The humanized antibody can also comprise at
least a portion of an immunoglobulin constant region (Fc), typically that of a human immunoglobulin

consensus sequence. Methods of antibody humanization are known in the art. See, e.g., Riechmann et al.,
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1988, Nature 332:323-7; U.S. Pat. Nos. 5,530,101; 5,585,089; 5,693,761; 5,693,762; and 6,180,370 to
Queen et al.; EP239400; PCT publication WO 91/09967; U.S. Pat. No. 5,225,539; EP592106; EP519596;
Padlan, 1991, Mol. Immunol., 28:489-498; Studnicka et al., 1994, Prot. Eng. 7:805-814; Roguska et al.,
1994, Proc. Natl. Acad. Sci. 91:969-973; and U.S. Pat. No. 5,565,332.

As used herein, the term “engraftment potential” is used to refer to the ability of hematopoietic stem
and progenitor cells to repopulate a tissue, whether such cells are naturally circulating or are provided by
transplantation. The term encompasses all events surrounding or leading up to engraftment, such as tissue
homing of cells and colonization of cells within the tissue of interest. The engraftment efficiency or rate of
engraftment can be evaluated or quantified using any clinically acceptable parameter as known to those of
skill in the art and can include, for example, assessment of competitive repopulating units (CRU);
incorporation or expression of a marker in tissue(s) into which stem cells have homed, colonized, or become
engrafted; or by evaluation of the progress of a subject through disease progression, survival of
hematopoietic stem and progenitor cells, or survival of a recipient. Engraftment can also be determined by
measuring white blood cell counts in peripheral blood during a post-transplant period. Engraftment can also
be assessed by measuring recovery of marrow cells by donor cells in a bone marrow aspirate sample.

As used herein, the term “hematopoietic stem cells” (“HSCs”) refers to immature blood cells having
the capacity to self-renew and to differentiate into mature blood cells comprising diverse lineages including
but not limited to granulocytes (e.g., promyelocytes, neutrophils, eosinophils, basophils), erythrocytes (e.g.,
reticulocytes, erythrocytes), thrombocytes (e.g., megakaryoblasts, platelet producing megakaryocytes,
platelets), monocytes (e.g., monocytes, macrophages), dendritic cells, microglia, osteoclasts, and
lymphocytes (e.g., NK cells, B cells and T cells). Such cells may include CD34+ cells. CD34+ cells are
immature cells that express the CD34 cell surface marker. In humans, CD34+ cells are believed to include a
subpopulation of cells with the stem cell properties defined above, whereas in mice, HSCs are CD34-. In
addition, HSCs also refer to long term repopulating HSCs (LT-HSC) and short term repopulating HSCs (ST-
HSC). LT-HSCs and ST-HSCs are differentiated, based on functional potential and on cell surface marker
expression. For example, human HSCs are CD34+, CD38-, CD45RA-, CD90+, CD49F+, and lin- (negative
for mature lineage markers including CD2, CD3, CD4, CD7, CD8, CD10, CD11B, CD19, CD20, CD56,
CD235A). In mice, bone marrow LT-HSCs are CD34-, SCA-1+, C-kit+, CD135-, Slamfl/CD150+, CD48-,
and lin- (negative for mature lineage markers including Ter119, CD11b, Gr1, CD3, CD4, CD8, B220, IL7ra),
whereas ST-HSCs are CD34+, SCA-1+, C-kit+, CD135-, Slamfl/CD150+, and lin- (negative for mature
lineage markers including Ter119, CD11b, Gr1, CD3, CD4, CD8, B220, IL7ra). In addition, ST-HSCs are
less quiescent and more proliferative than LT-HSCs under homeostatic conditions. However, LT-HSC have
greater self-renewal potential (i.e., they survive throughout adulthood, and can be serially transplanted
through successive recipients), whereas ST-HSCs have limited self-renewal (i.e., they survive for only a
limited period of time, and do not possess serial transplantation potential). Any of these HSCs can be used
in the methods described herein. ST-HSCs are particularly useful because they are highly proliferative and
thus, can more quickly give rise to differentiated progeny.

As used herein, the term “hematopoietic stem cell functional potential” refers to the functional
properties of hematopoietic stem cells which include 1) multi-potency (which refers to the ability to

differentiate into multiple different blood lineages including, but not limited to, granulocytes (e.g.,



20

25

30

35

40

WO 2021/168128 PCT/US2021/018599

promyelocytes, neutrophils, eosinophils, basophils), erythrocytes (e.g., reticulocytes, erythrocytes),
thrombocytes (e.g., megakaryoblasts, platelet producing megakaryocytes, platelets), monocytes (e.g.,
monocytes, macrophages), dendritic cells, microglia, osteoclasts, and lymphocytes (e.g., NK cells, T cells
and B cells), 2) self-renewal (which refers to the ability of hematopoietic stem cells to give rise to daughter
cells that have equivalent potential as the mother cell, and further that this ability can repeatedly occur
throughout the lifetime of an individual without exhaustion), and 3) the ability of hematopoietic stem cells or
progeny thereof to be reintroduced into a transplant recipient whereupon they home to the hematopoietic
stem cell niche and re-establish productive and sustained hematopoiesis.

As used herein, the term “donor chimerism” or “overall donor chimerism” refers to the percentage of
donor-derived cells in the lymphohematopoietic system of a recipient (i.e., host) of an allogeneic
hematopoietic stem cell transplant. For example, 85% donor chimerism refers to a lymphohematopoietic
system comprising 85% donor cells following an allogeneic hematopoietic stem cell transplant. In some
embodiments, the methods herein are effective to establish complete or near-complete donor chimerism in
vivo, e.g., at least 80% donor chimerism, at least 85% donor chimerism, at least 90% donor chimerism, at
least 95% donor chimerism, at least 97% donor chimerism, at least 99% donor chimerism, or at least 100%
donor chimerism in vivo. It is also possible to determine the percentage of donor-derived cells that are
present in various hematopoietic subsets or lineages. For example, myeloid chimerism refers to the
percentage of myeloid cells in a transplant recipient that are donor-derived. By way of illustration, if a
transplant recipient has 85% myeloid chimerism following a HSC transplant, 85% of the myeloid cells in the
subject are derived from the transplant donor, and 15% are derived from the transplant recipient. Similarly, B
cell chimerism refers to the percentage of B cells in a transplant recipient that are donor-derived. T cell
chimerism refers to the percentage of T cells in a transplant recipient that are donor-derived. Peripheral
donor chimerism refers to the percentage of peripheral blood cells that are donor derived. Engraftment and
the degree of chimerism (e.g., percentage of donor stem cells in the host) can be detected by any number of
standard methods. The presence of donor markers, such as sex chromosome-specific markers, in the host
can be determined, for example, using standard cytogenetic analysis, polymerase chain reaction (PCR) with
appropriate primers, variable number of tandem repeats-PCR (VNTR-PCR), microsatelite markers or other
finger-printing techniques, or fluorescence in situ hybridization (FISH). Host-donor chimerism can also be
determined by determining the percentage of donor-type cells in host blood using, for example, standard
complement-dependent microcytotoxicity tests.

As used herein, the term “mismatch” (e.g., “MHC-mismatch”, “HLA-mismatch”, or “miHA-mismatch”),
in the context of hematopoietic stem cell transplants, refers to the presence of at least one dissimilar (e.g.,
non-identical) cell surface antigen on an allogeneic cell (or tissue or an organ) (e.g., a donor cell) relative to
a variant of the antigen expressed by the recipient. An allogeneic transplant can, in some embodiments,
contain “minor mismatches” with respect to the transplant recipient. Such “minor mismatches” include
individual differences in cell surface antigens other than MHC antigens or HLA antigens. Minor mismatches
include differences in minor histocompatibility antigens. In some embodiments, an allogeneic transplant can
contain “major mismatches” with respect to the transplant recipient. Such “major mismatches” refer to
differences in the MHC haplotype or HLA haplotype between the transplant and the recipient. In an

exemplary embodiment, an allogeneic transplant can share the same MHC or HLA haplotype as the
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transplant recipient, but can contain one or more minor mismatches (also referred to herein as a “minor
mismatch allogeneic transplant”). In another exemplary embodiment, an allogeneic transplant can contain
one or more major mismatches, alone or in addition to one or more minor mismatches. A “full mismatch”
allogeneic transplant refers to an allogeneic transplant that contains one or more major mismatches and one
or more minor mismatches. The presence of major and/or minor mismatches can be determined by
standard assays used in the art, such as serological, genomic, or molecular analysis. In some
embodiments, at least one major histocompatibility complex antigen is mismatched relative to an allele
expressed by the recipient. Alternatively or additionally, at least one minor histocompatibility antigen is
mismatched relative to an allele expressed by the recipient.

As used herein, the terms “subject” and “patient” refer to an organism, such as a human, that
receives treatment for a particular disease or condition as described herein. For instance, a patient, such as
a human patient, may receive treatment prior to hematopoietic stem cell transplant therapy in order to
promote the engraftment of exogenous hematopoietic stem cells.

As used herein, the term “donor” refers to a human or animal from which one or more cells are
isolated prior to administration of the cells, or progeny thereof, into a recipient. The one or more cells may
be, for example, a population of hematopoietic stem cells.

As used herein, the term “recipient” refers to a patient that receives a transplant, such as a
transplant containing a population of hematopoietic stem cells. The transplanted cells administered to a
recipient may be, e.g., autologous, syngeneic, or allogeneic cells.

As used herein, the term “endogenous” describes a substance, such as a molecule, cell, tissue, or
organ (e.g., a hematopoietic stem cell or a cell of hematopoietic lineage, such as a megakaryocyte,
thrombocyte, platelet, erythrocyte, mast cell, myeloblast, basophil, neutrophil, eosinophil, microglial cell,
granulocyte, monocyte, osteoclast, antigen-presenting cell, macrophage, dendritic cell, natural Killer cell, T-
lymphocyte, or B-lymphocyte) that is found naturally in a particular organism, such as a human patient.

As used herein, the term “sample” refers to a specimen (e.g., blood, blood component (e.g., serum
or plasma), urine, saliva, amniotic fluid, cerebrospinal fluid, tissue (e.g., placental or dermal), pancreatic
fluid, chorionic villus sample, and cells) taken from a subject.

As used herein, the term “scFv” refers to a single chain Fv antibody in which the variable domains of
the heavy chain and the light chain from an antibody have been joined to form one chain. scFv fragments
contain a single polypeptide chain that includes the variable region of an antibody light chain (V) (e.g.,
CDR-L1, CDR-L2, and/or CDR-L3) and the variable region of an antibody heavy chain (V) (e.g., CDR-H1,
CDR-H2, and/or CDR-H3) separated by a linker. The linker that joins the VL and Vu regions of a scFv
fragment can be a peptide linker composed of proteinogenic amino acids. Alternative linkers can be used to
s0 as to increase the resistance of the scFv fragment to proteolytic degradation (for example, linkers
containing D-amino acids), in order to enhance the solubility of the scFv fragment (for example, hydrophilic
linkers such as polyethylene glycol-containing linkers or polypeptides containing repeating glycine and
serine residues), to improve the biophysical stability of the molecule (for example, a linker containing
cysteine residues that form intramolecular or intermolecular disulfide bonds), or to attenuate the
immunogenicity of the scFv fragment (for example, linkers containing glycosylation sites). It will also be

understood by one of ordinary skill in the art that the variable regions of the scFv molecules described herein
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can be modified such that they vary in amino acid sequence from the antibody molecule from which they
were derived. For example, nucleotide or amino acid substitutions leading to conservative substitutions or
changes at amino acid residues can be made (e.g., in CDR and/or framework residues) so as 1o preserve or
enhance the ability of the scFv to bind to the antigen recognized by the corresponding antibody.

As used herein, the phrase “substantially cleared from the blood” refers to a point in time following
administration of a therapeutic agent (such as an anti-CD45 antibody, or antigen-binding portion thereof) to
a patient when the concentration of the therapeutic agent in a blood sample isolated from the patient is such
that the therapeutic agent is not detectable by conventional means (for instance, such that the therapeutic
agent is not detectable above the noise threshold of the device or assay used to detect the therapeutic
agent). A variety of techniques known in the art can be used to detect antibodies, antibody fragments, and
protein ligands, such as ELISA-based detection assays known in the art or described herein. Additional
assays that can be used to detect antibodies, or antibody fragments, include immunoprecipitation
techniques and immunoblot assays, among others known in the art.

As used herein, the term “transfection” refers to any of a wide variety of techniques commonly used
for the introduction of exogenous DNA into a prokaryotic or eukaryotic host cell, such as electroporation,
lipofection, calcium- phosphate precipitation, DEAE- dextran transfection and the like.

As used herein "to treat" or "treatment", refers to reducing the severity and/or frequency of disease
symptoms, eliminating disease symptoms and/or the underlying cause of said symptoms, reducing the
frequency or likelihood of disease symptoms and/or their underlying cause, and improving or remediating
damage caused, directly or indirectly, by disease, any improvement of any consequence of disease, such as
prolonged survival, less morbidity, and/or a lessening of side effects which are the byproducts of an
alternative therapeutic modality; as is readily appreciated in the art, full eradication of disease is a preferred
but albeit not a requirement for a treatment act. Beneficial or desired clinical results include, but are not
limited to, promoting the engraftment of exogenous hematopoietic cells in a patient following antibody
conditioning therapy as described herein and subsequent hematopoietic stem cell transplant therapy
Additional beneficial results include an increase in the cell count or relative concentration of hematopoietic
stem cells in a patient in need of a hematopoietic stem cell transplant following conditioning therapy and
subsequent administration of an exogenous hematopoietic stem cell graft to the patient. Beneficial results of
therapy described herein may also include an increase in the cell count or relative concentration of one or
more cells of hematopoietic lineage, such as a megakaryocyte, thrombocyte, platelet, erythrocyte, mast cell,
myeloblast, basophil, neutrophil, eosinophil, microglial cell, granulocyte, monocyte, osteoclast, antigen-
presenting cell, macrophage, dendritic cell, natural Killer cell, T-lymphocyte, or B-lymphocyte, following
conditioning therapy and subsequent hematopoietic stem cell transplant therapy. Additional beneficial
results may include the reduction in quantity of a disease-causing cell population, such as a population of
cancer cells (e.g., CD45+ leukemic cells) or autoimmune cells (e.g., CD45+ autoimmune lymphocytes, such
as a CD45+ T cell that expresses a T cell receptor that cross-reacts with a self-antigen). Insofar as the
methods of the present disclosure are directed to preventing disorders, it is understood that the term
"prevent" does not require that the disease state be completely thwarted. Rather, as used herein, the term

preventing refers to the ability of the skilled artisan to identify a population that is susceptible to disorders,
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such that administration of the compounds of the present disclosure may occur prior to onset of a disease.
The term does not imply that the disease state is completely avoided.

As used herein, patients that are “in need of” a hematopoietic stem cell transplant include patients
that exhibit a defect or deficiency in one or more blood cell types, as well as patients having a stem cell
disorder, autoimmune disease, cancer, or other pathology described herein. Hematopoietic stem cells
generally exhibit 1) multi-potency, and can thus differentiate into multiple different blood lineages including,
but not limited to, granulocytes (e.g., promyelocytes, neutrophils, eosinophils, basophils), erythrocytes (e.qg.,
reticulocytes, erythrocytes), thrombocytes (e.g., megakaryoblasts, platelet producing megakaryocytes,
platelets), monocytes (e.g., monocytes, macrophages), dendritic cells, microglia, osteoclasts, and
lymphocytes (e.g., NK cells, B-cells and T-cells), 2) self-renewal, and can thus give rise to daughter cells
that have equivalent potential as the mother cell, and 3) the ability to be reintroduced into a transplant
recipient whereupon they home to the hematopoietic stem cell niche and re-establish productive and
sustained hematopoiesis. Hematopoietic stem cells can thus be administered to a patient defective or
deficient in one or more cell types of the hematopoietic lineage in order to re-constitute the defective or
deficient population of cells in vivo. For example, the patient may be suffering from cancer, and the
deficiency may be caused by administration of a chemotherapeutic agent or other medicament that
depletes, either selectively or non-specifically, the cancerous cell population. Additionally or alternatively,
the patient may be suffering from a hemoglobinopathy (e.g., a non-malignant hemoglobinopathy), such as
sickle cell anemia, thalassemia, Fanconi anemia, aplastic anemia, and Wiskott-Aldrich syndrome. The
subject may be one that is suffering from adenosine deaminase severe combined immunodeficiency (ADA
SCID), HIV/AIDS, metachromatic leukodystrophy, Diamond-Blackfan anemia, and Schwachman-Diamond
syndrome. The subject may have or be affected by an inherited blood disorder (e.g., sickle cell anemia) or
an autoimmune disorder. Additionally or alternatively, the subject may have or be affected by a malignancy,
such as neuroblastoma or a hematologic cancer. For instance, the subject may have a leukemia,
lymphoma, or myeloma. In some embodiments, the subject has acute myeloid leukemia, acute lymphoid
leukemia, chronic myeloid leukemia, chronic lymphoid leukemia, multiple myeloma, diffuse large B-cell
lymphoma, or non-Hodgkin’s lymphoma. In some embodiments, the subject has myelodysplastic syndrome.
In some embodiments, the subject has an autoimmune disease, such as scleroderma, multiple sclerosis,
ulcerative colitis, Crohn’s disease, Type 1 diabetes, or another autoimmune pathology described herein. In
some embodiments, the subject is in need of chimeric antigen receptor T-cell (CART) therapy. In some
embodiments, the subject has or is otherwise affected by a metabolic storage disorder. The subject may
suffer or otherwise be affected by a metabolic disorder selected from the group consisting of glycogen
storage diseases, mucopolysaccharidoses, Gaucher's Disease, Hurlers Disease, sphingolipidoses,
metachromatic leukodystrophy, or any other diseases or disorders which may benefit from the treatments
and therapies disclosed herein and including, without limitation, severe combined immunodeficiency,
Wiscott-Aldrich syndrome, hyper immunoglobulin M (IgM) syndrome, Chediak-Higashi disease, hereditary
lymphobhistiocytosis, osteopetrosis, osteogenesis imperfecta, storage diseases, thalassemia major, sickle
cell disease, systemic sclerosis, systemic lupus erythematosus, multiple sclerosis, juvenile rheumatoid
arthritis and those diseases, or disorders described in "Bone Marrow Transplantation for Non-Malignant
Disease," ASH Education Book, 1:319-338 (2000), the disclosure of which is incorporated herein by
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reference in its entirety as it pertains to pathologies that may be treated by administration of hematopoietic
stem cell transplant therapy. Additionally or alternatively, a patient “in need of” a hematopoietic stem cell
transplant may one that is or is not suffering from one of the foregoing pathologies, but nonetheless exhibits
a reduced level (e.g., as compared to that of an otherwise healthy subject) of one or more endogenous cell
types within the hematopoietic lineage, such as megakaryocytes, thrombocytes, platelets, erythrocytes,
mast cells, myeoblasts, basophils, neutrophils, eosinophils, microglia, granulocytes, monocytes, osteoclasts,
antigen-presenting cells, macrophages, dendritic cells, natural killer cells, T-lymphocytes, and B-
lymphocytes. One of skill in the art can readily determine whether one’s level of one or more of the
foregoing cell types, or other blood cell type, is reduced with respect to an otherwise healthy subject, for
instance, by way of flow cytometry and fluorescence activated cell sorting (FACS) methods, among other
procedures, known in the art.

In some embodiments, the methods of the invention are performed in the absence of treatment with
an immunosuppressive agent. The term "immunosuppressive agent” or “immunosuppressant” as used
herein refers to substances that act to suppress or mask the immune system of the recipient of the
hematopoietic transplant. This would include substances that suppress cytokine production, downregulate or
suppress self-antigen expression, or mask the MHC antigens. Examples of such agents include
calcineurin/MTOR inhibitors (e.g. tacrolimus, sirolimus, rapamycin, ciclosporin, everolimus), co-stimulatory
blockade molecules (e.g. CTLA4-Ig, anti-CD40L), NK depletion agents, Anti-thymocyte globulin (ATG),
alkylating agents (e.g., nitrogen mustards, e.g., cyclophosphamide; nitrosoureas (e.g., carmustine); platinum
compounds), methotrexate, anti-TCR agents (e.g., muromonab-CD3), anti-CD20 antibodies (e.g., rituximab,
ocrelizumab, ofatumumab, and veltuzumab), fludarabine, Campath (alemtuzumab), 2-amino-6-aryl-5-
substituted pyrimidines (see U.S. Pat. No. 4,665,077, supra, the disclosure of which is incorporated herein
by reference), azathioprine (or cyclophosphamide, if there is an adverse reaction to azathioprine);
bromocryptine; glutaraldehyde (which masks the MHC antigens, as described in U.S. Pat. No. 4,120,649,
supra); antiidiotypic antibodies for MHC antigens; cyclosporin A; one or more steroids, e.g., corticosteroids,
e.g., glucocorticosteroids such as prednisone, methylprednisolone, hydrocortisone, and dexamethasone;
anti-interferon-y antibodies; anti-tumor necrosis factor-a antibodies; anti-tumor necrosis factor-g antibodies;
anti-interleukin-2 antibodies; anti-cytokine receptor antibodies such as anti-IL-2 receptor antibodies;
heterologous anti-lymphocyte globulin; pan-T antibodies, e.g., OKT-3 monoclonal antibodies; antibodies to
CD4; antibodies to CD8, antibodies to CD45 (e.g., 30-F11, YTH24.5, and/or YTH54.12 (e.g., a combination
of YTH24.5 and YTH54.12)); streptokinase; streptodornase; or RNA or DNA from the host. Additional
immunosuppressants include, but are not limited to, total body irradiation (TBI), low-dose TBI, and/or
Cytoxan.

In some embodiments, the methods of the invention are performed in the absence of concurrent or
substantially concurrent treatment with an immunosuppressive agent. For example, in some embodiments,
a subject receiving a CD45 targeting moiety coupled to a toxin as provided herein is not simultaneously
receiving treatment with an immunosuppressive agent. In some embodiments, the subject is not
experiencing an effect of treatment with an immunosuppressive agent at the time of administration of the
CD45 targeting moiety. In some embodiments, the subject has not been administered an

immunosuppressive agent for at least 3 days, at least 7 days, at least 14 days, at least 21 days, at least 28
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days, at least 1 month, at least 2 months, at least 3 months, at least 4 months, at least 5 months, at least 6
months, at least 7 months, at least 8 months, at least 9 months, at least 10 months, at least 11 months, or at
least 12 months prior to the time of administration of the CD45 targeting moiety. In some embodiments, the
subject has not been administered an immunosuppressive agent for at least 3 days, at least 7 days, at least
14 days, at least 21 days, at least 28 days, at least 1 month, at least 2 months, at least 3 months, at least 4
months, at least 5 months, at least 6 months, at least 7 months, at least 8 months, at least 9 months, at least
10 months, at least 11 months, or at least 12 months after the time of administration of the CD45 targeting
moiety. In some embodiments, the subject has not been administered an immunosuppressive agent
between 1 day before and 1 day after the time of administration of the CD45 targeting moiety. In some
embodiments, the subject has not been administered an immunosuppressive agent between 3 days before
and 3 days after the time of administration of the CD45 targeting moiety. In some embodiments, the subject
has not been administered an immunosuppressive agent between 7 days before and 7 days after the time of
administration of the CD45 targeting moiety. In some embodiments, the subject has not been administered
an immunosuppressive agent between 14 days before and 14 days after the time of administration of the
CD45 targeting moiety. In some embodiments, the subject has not been administered an
immunosuppressive agent between 21 days before and 21 days after the time of administration of the CD45
targeting moiety. In some embodiments, the subject has not been administered an immunosuppressive
agent between 28 days before and 28 days after the time of administration of the CD45 targeting moiety. In
some embodiments, the subject has not been administered an immunosuppressive agent between 1 month
before and 1 month after the time of administration of the CD45 targeting moiety. In some embodiments,
the subject has not been administered an immunosuppressive agent between 2 months before and 2
months after the time of administration of the CD45 targeting moiety. In some embodiments, the subject has
not been administered an immunosuppressive agent between 6 months before and 6 months after the time
of administration of the CD45 targeting moiety. In some embodiments, the subject has not been
administered an immunosuppressive agent between 8 months before and 8 months after the time of
administration of the CD45 targeting moiety. In some embodiments, the subject has not been administered
an immunosuppressive agent between 10 months before and 10 months after the time of administration of
the CD45 targeting moiety. In some embodiments, the subject has not been administered an
immunosuppressive agent between 1 year before and 1 year after the time of administration of the CD45
targeting moiety.

As used herein, the terms “variant” and “derivative” are used interchangeably and refer to naturally-
occurring, synthetic, and semi-synthetic analogues of a compound, peptide, protein, or other substance
described herein. A variant or derivative of a compound, peptide, protein, or other substance described
herein may retain or improve upon the biological activity of the original material.

As used herein, the phrase "stem cell disorder" broadly refers to any disease, disorder, or condition
that may be treated or cured by conditioning a subject's target tissues, and/or by ablating an endogenous
stem cell population in a target tissue (e.g., ablating an endogenous hematopoietic stem or progenitor cell
population from a subject's bone marrow tissue) and/or by engrafting or transplanting stem cells in a
subject's target tissues. For example, Type | diabetes has been shown to be cured by hematopoietic stem
cell transplant and may benefit from conditioning in accordance with the compositions and methods
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described herein. Additional disorders that can be treated using the compositions and methods described
herein include, without limitation, sickle cell anemia, thalassemias, Fanconi anemia, aplastic anemia,
Wiskott-Aldrich syndrome, ADA SCID, HIV/AIDS, metachromatic leukodystrophy, Diamond-Blackfan
anemia, and Schwachman-Diamond syndrome. Additional diseases that may be treated using the patient
conditioning and/or hematopoietic stem cell transplant methods described herein include inherited blood
disorders (e.g., sickle cell anemia) and autoimmune disorders, such as scleroderma, multiple sclerosis,
ulcerative colitis, and Crohn’s disease. Additional diseases that may be treated using the conditioning
and/or transplantation methods described herein include a malignancy, such as a neuroblastoma or a
hematologic cancer, such as leukemia, lymphoma, and myeloma. For instance, the cancer may be acute
myeloid leukemia, acute lymphoid leukemia, chronic myeloid leukemia, chronic lymphoid leukemia, multiple
myeloma, diffuse large B-cell lymphoma, or non-Hodgkin's lymphoma. Additional diseases treatable using
the conditioning and/or transplantation methods described herein include myelodysplastic syndrome. In
some embodiments, the subject has or is otherwise affected by a metabolic storage disorder. For example,
the subject may suffer or otherwise be affected by a metabolic disorder selected from the group consisting of
glycogen storage diseases, mucopolysaccharidoses, Gaucher's Disease, Hurlers Disease, sphingolipidoses,
metachromatic leukodystrophy, or any other diseases or disorders which may benefit from the treatments
and therapies disclosed herein and including, without limitation, severe combined immunodeficiency,
Wiscott-Aldrich syndrome, hyper immunoglobulin M (IgM) syndrome, Chediak-Higashi disease, hereditary
lymphohistiocytosis, osteopetrosis, osteogenesis imperfecta, storage diseases, thalassemia major, sickle
cell disease, systemic sclerosis, systemic lupus erythematosus, multiple sclerosis, juvenile rheumatoid
arthritis and those diseases, or disorders described in "Bone Marrow Transplantation for Non-Malignant
Disease," ASH Education Book, 1:319-338 (2000), the disclosure of which is incorporated herein by
reference in its entirety as it pertains to pathologies that may be treated by administration of hematopoietic
stem cell transplant therapy.

As used herein, the term “vector” includes a nucleic acid vector, such as a plasmid, a DNA vector, a
plasmid, a RNA vector, virus, or other suitable replicon. Expression vectors described herein may contain a
polynucleotide sequence as well as, for example, additional sequence elements used for the expression of
proteins and/or the integration of these polynucleotide sequences into the genome of a mammalian cell.
Certain vectors that can be used for the expression of antibodies and antibody fragments of the present
disclosure include plasmids that contain regulatory sequences, such as promoter and enhancer regions,
which direct gene transcription. Other useful vectors for expression of antibodies and antibody fragments
contain polynucleotide sequences that enhance the rate of translation of these genes or improve the stability
or nuclear export of the mRNA that results from gene transcription. These sequence elements may include,
for example, 5" and 3’ untranslated regions and a polyadenylation signal site in order to direct efficient
transcription of the gene carried on the expression vector. The expression vectors described herein may
also contain a polynucleotide encoding a marker for selection of cells that contain such a vector. Examples
of a suitable marker include genes that encode resistance to antibiotics, such as ampicillin, chloramphenicol,
kanamycin, and nourseothricin.

As used herein, the term “conjugate” or “antibody drug conjugate” or “ADC” refers to an antibody

which is linked to a cytotoxin. An ADC is formed by the chemical bonding of a reactive functional group of
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one molecule, such as an antibody or antigen-binding fragment thereof, with an appropriately reactive
functional group of another molecule, such as a cytotoxin described herein. Conjugates may include a linker
between the two molecules bound to one another, e.g., between an antibody and a cytotoxin. Examples of
linkers that can be used for the formation of a conjugate include peptide-containing linkers, such as those
that contain naturally occurring or non-naturally occurring amino acids, such as D-amino acids. Linkers can
be prepared using a variety of strategies described herein and known in the art. Depending on the reactive
components therein, a linker may be cleaved, for example, by enzymatic hydrolysis, photolysis, hydrolysis
under acidic conditions, hydrolysis under basic conditions, oxidation, disulfide reduction, nucleophilic
cleavage, or organometallic cleavage (see, for example, Leriche et al., Bioorg. Med. Chem., 20:571-582,
2012).

As used herein, the term “microtubule-binding agent” refers to a compound which acts by disrupting
the microtubular network that is essential for mitotic and interphase cellular function in a cell. Examples of
microtubule-binding agents include, but are not limited to, maytasine, maytansinoids, and derivatives
thereof, such as those described herein or known in the art, vinca alkaloids, such as vinblastine, vinblastine
sulfate, vincristine, vincristine sulfate, vindesine, and vinorelbine, taxanes, such as docetaxel and paclitaxel,
macrolides, such as discodermolides, cochicine, and epothilones, and derivatives thereof, such as
epothilone B or a derivative thereof.

As used herein, the term “amatoxin” refers to a member of the amatoxin family of peptides produced
by Amanita phalloides mushrooms, or a variant or derivative thereof, such as a variant or derivative thereof
capable of inhibiting RNA polymerase Il activity. Amatoxins useful in conjunction with the compositions and
methods described herein include compounds such, as but not limited to, compounds of Formulas (ll1),
(IMA), (I1B), and (llIC), each as described herein below (e.g., an a-amanitin, B-amanitin, y-amanitin, &-
amanitin, amanin, amaninamide, amanullin, amanullinic acid, or proamanullin) As described herein,
amatoxins may be conjugated to an antibody, or antigen-binding portion thereof, for instance, by way of a
linker moiety (L) (thus forming an ADC). Exemplary methods of amatoxin conjugation and linkers useful for
such processes are described below. Exemplary linker-containing amatoxins useful for conjugation to an
antibody, or antigen-binding portion, in accordance with the compositions and methods are also described
herein.

The term "acyl" as used herein refers to -C(=O)R, wherein R is hydrogen (“aldehyde”), alkyl, alkenyl,
alkynyl, carbocyclyl, aryl, heteroaryl, or heterocyclyl, as defined herein., as defined herein. Non-limiting
examples include formyl, acetyl, propanoyl, benzoyl, and acryloyl.

As used herein, the term “alkyl” refers to a straight- or branched-chain alkyl group having, for
example, from 1 to 20 carbon atoms in the chain. Examples of alkyl groups include methyl, ethyl, n-propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, tert-pentyl, hexyl, isohexyl, and the like.

As used herein, the term “alkylene” refers to a straight- or branched-chain divalent alkyl group. The
divalent positions may be on the same or different atoms within the alkyl chain. Examples of alkylene include
methylene, ethylene, propylene, isopropylene, and the like.

As used herein, the term “heteroalkyl” refers to a straight or branched-chain alkyl group having, for
example, from 1 to 20 carbon atoms in the chain, and further containing one or more heteroatoms (e.g.,

oxygen, nitrogen, or sulfur, among others) in the chain.
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As used herein, the term “heteroalkylene” refers to a straight- or branched-chain divalent
heteroalkyl group. The divalent positions may be on the same or different atoms within the heteroalkyl chain.
The divalent positions may be one or more heteroatoms.

As used herein, the term “alkenyl” refers to a straight- or branched-chain alkenyl group having, for
example, from 2 to 20 carbon atoms in the chain. Examples of alkenyl groups include vinyl, propenyl,
isopropenyl, butenyl, tert-butylenyl, hexenyl, and the like.

As used herein, the term “alkenylene” refers to a straight- or branched-chain divalent alkenyl group.
The divalent positions may be on the same or different atoms within the alkenyl chain. Examples of
alkenylene include ethenylene, propenylene, isopropenylene, butenylene, and the like.

As used herein, the term “heteroalkenyl” refers to a straight- or branched-chain alkenyl group
having, for example, from 2 to 20 carbon atoms in the chain, and further containing one or more
heteroatoms (e.g., oxygen, nitrogen, or sulfur, among others) in the chain.

As used herein, the term “heteroalkenylene” refers to a straight- or branched-chain divalent
heteroalkenyl group. The divalent positions may be on the same or different atoms within the heteroalkenyl
chain. The divalent positions may be one or more heteroatoms.

As used herein, the term “alkynyl” refers to a straight- or branched-chain alkynyl group having, for
example, from 2 to 20 carbon atoms in the chain. Examples of alkynyl groups include propargyl, butynyl,
pentynyl, hexynyl, and the like.

As used herein, the term “alkynylene” refers to a straight- or branched-chain divalent alkynyl group.
The divalent positions may be on the same or different atoms within the alkynyl chain.

As used herein, the term “heteroalkyny!” refers to a straight- or branched-chain alkynyl group
having, for example, from 2 to 20 carbon atoms in the chain, and further containing one or more
heteroatoms (e.g., oxygen, nitrogen, or sulfur, among others) in the chain.

As used herein, the term “heteroalkynylene” refers to a straight- or branched-chain divalent
heteroalkynyl group. The divalent positions may be on the same or different atoms within the heteroalkynyl
chain. The divalent positions may be one or more heteroatoms.

As used herein, the term “cycloalkyl” refers to a monocyclic, or fused, bridged, or spiro polycyclic
ring structure that is saturated and has, for example, from 3 to 12 carbon ring atoms. Examples of cycloalkyl
groups include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, bicyclo[3.1.0]hexane,
and the like.

As used herein, the term “cycloalkylene” refers to a divalent cycloalkyl group. The divalent positions
may be on the same or different atoms within the ring structure. Examples of cycloalkylene include
cyclopropylene, cyclobutylene, cyclopentylene, cyclohexylene, and the like.

As used herein, the term “heterocyloalkyl” refers to a monocyclic, or fused, bridged, or spiro
polycyclic ring structure that is saturated and has, for example, from 3 to 12 ring atoms per ring structure
selected from carbon atoms and heteroatoms selected from, e.g., nitrogen, oxygen, and sulfur, among
others. The ring structure may contain, for example, one or more oxo groups on carbon, nitrogen, or sulfur
ring members. Examples of heterocycloalkyls include by way of example and not limitation dihydroypyridyl,

tetrahydropyridyl (piperidyl), tetrahydrothiophenyl, piperidinyl, 4-piperidonyl, pyrrolidinyl, 2-pyrrolidonyl,
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tetrahydrofuranyl, tetrahydropyranyl, bis-tetrahydropyranyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
decahydroquinolinyl, octahydroisoquinolinyl, piperazinyl, quinuclidinyl, and morpholinyl.

As used herein, the term “heterocycloalkylene” refers to a divalent heterocyclolalkyl group. The
divalent positions may be on the same or different atoms within the ring structure.

As used herein, the term “aryl” refers to a monocyclic or multicyclic aromatic ring system containing,
for example, from 6 to 19 carbon atoms. Aryl groups include, but are not limited to, phenyl, fluorenyl,
naphthyl, and the like. The divalent positions may be one or more heteroatoms.

As used herein, the term “arylene” refers to a divalent aryl group. The divalent positions may be on
the same or different atoms.

"Heteroaralkyl" as used herein refers to an acyclic alkyl radical in which one of the hydrogen atoms
bonded to a carbon atom, typically a terminal or sp3 carbon atom, is replaced with a heteroaryl radical.
Typical heteroarylalkyl groups include, but are not limited to, 2-benzimidazolylmethyl, 2-furylethyl, and the
like. The heteroarylalkyl group comprises 6 to 20 carbon atoms, e.g. the alkyl moiety, including alkanyl,
alkenyl or alkynyl groups, of the heteroarylalkyl group is 1 to 6 carbon atoms and the heteroaryl moiety is 5
to 14 carbon atoms and 1 to 3 heteroatoms selected from N, O, P, and S. The heteroaryl moiety of the
heteroarylalkyl group may be a monocycle having 3 to 7 ring members (2 to 6 carbon atoms or a bicycle
having 7 to 10 ring members (4 to 9 carbon atoms and 1 to 3 heteroatoms selected from N, O, P, and S), for
example: a bicyclo[4,5], [5,5], [5,6], or [6,6] system.

As used herein, the term “heterocycloalkyl” refers to a monocyclic, or fused, bridged, or spiro
polycyclic ring structure that is saturated and has, for example, from 3 to 12 ring atoms per ring structure
selected from carbon atoms and heteroatoms selected from, e.g., nitrogen, oxygen, and sulfur, among
others. The ring structure may contain, for example, one or more 0xo groups on carbon, nitrogen, or sulfur
ring members. Examples of heterocycloalkyls include by way of example and not limitation dihydroypyridyl,
tetrahydropyridyl (piperidyl), tetrahydrothiophenyl, piperidinyl, 4-piperidonyl, pyrrolidinyl, 2-pyrrolidonyl,
tetrahydrofuranyl, tetrahydropyranyl, bis-tetrahydropyranyl, tetrahydroquinolinyl, tetrahydroisoquinolinyl,
decahydroquinolinyl, octahydroisoquinolinyl, piperazinyl, quinuclidinyl, and morpholinyl.

As used herein, the term “heterocycloalkylene” refers to a divalent heterocyclolalkyl group. The
divalent positions may be on the same or different atoms within the ring structure.

As used herein, the term “aryl” refers to a monocyclic or multicyclic aromatic ring system containing,
for example, from 6 to 19 carbon atoms. Aryl groups include, but are not limited to, phenyl, fluorenyl,
naphthyl, and the like. The divalent positions may be one or more heteroatoms.

As used herein, the term “arylene” refers to a divalent aryl group. The divalent positions may be on
the same or different atoms.

As used herein, the term “heteroary!” refers to a monocyclic heteroaromatic, or a bicyclic or a
tricyclic fused-ring heteroaromatic group in which one or more ring atoms is a heteroatom, e.g., nitrogen,
oxygen, or sulfur. Heteroaryl groups include pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadia-zolyl, 1,2,5-
oxadiazolyl, 1,3,4-oxadiazolyl, 1,3,4-triazinyl, 1,2,3-triazinyl, benzofuryl, [2,3-dihydro]benzofuryl,
isobenzofuryl, benzothienyl, benzotriazolyl, isobenzothienyl, indolyl, isoindolyl, 3H-indolyl, benzimidazolyl,

imidazo[1,2-a]pyridyl, benzothiazolyl, benzoxazolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl,
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cinnolinyl, napthyridinyl, pyrido[3,4-b]pyridyl, pyrido[3,2-b]pyridyl, pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl,
tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl, carbazolyl, xanthenyl,
benzoquinolyl, and the like.

As used herein, the term “heteroarylene” refers to a divalent heteroaryl group. The divalent
positions may be on the same or different atoms. The divalent positions may be one or more heteroatoms.

Heteroaryl and heterocycloalkyl groups are described in Paquette, Leo A.; "Principles of Modern
Heterocyclic Chemistry”" (W. A. Benjamin, New York, 1968), particularly Chapters 1, 3, 4, 6, 7, and 9; "The
Chemistry of Heterocyclic Compounds, A series of Monographs" (John Wiley & Sons, New York, 1950 to
present), in particular Volumes 13, 14, 16, 19, and 28; and J. Am. Chem. Soc. (1960) 82:5566.

By way of example and not limitation, carbon bonded heteroaryls and heterocycloalkyls are bonded
at position 2, 3, 4, 5, or 6 of a pyridine, position 3, 4, 5, or 6 of a pyridazine, position 2, 4, 5, or 6 of a
pyrimidine, position 2, 3, 5, or 6 of a pyrazine, position 2, 3, 4, or 5 of a furan, tetrahydrofuran, thiofuran,
thiophene, pyrrole or tetrahydropyrrole, position 2, 4, or 5 of an oxazole, imidazole or thiazole, position 3, 4,
or 5 of an isoxazole, pyrazole, or isothiazole, position 2 or 3 of an aziridine, position 2, 3, or 4 of an
azetidine, position 2, 3, 4, 5, 6, 7, or 8 of a quinoline or position 1, 3, 4, 5, 6, 7, or 8 of an isoquinoline. Still
more typically, carbon bonded heterocycles include 2-pyridyl, 3-pyridyl, 4-pyridyl, 5-pyridyl, 6-pyridyl, 3-
pyridazinyl, 4-pyridazinyl, 5-pyridazinyl, 6-pyridazinyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 6-
pyrimidinyl, 2-pyrazinyl, 3-pyrazinyl, 5-pyrazinyl, 6-pyrazinyl, 2-thiazolyl, 4-thiazolyl, or 5-thiazolyl.

By way of example and not limitation, nitrogen bonded heteroaryls and heterocycloalkyls are
bonded at position 1 of an aziridine, azetidine, pyrrole, pyrrolidine, 2-pyrroline, 3-pyrroline, imidazole,
imidazolidine, 2-imidazoline, 3-imidazoline, pyrazole, pyrazoline, 2-pyrazoline, 3-pyrazoline, piperidine,
piperazine, indole, indoline, 1H-indazole, position 2 of a isoindole, or isoindoline, position 4 of a morpholine,
and position 9 of a carbazole, or beta-carboline. Still more typically, nitrogen bonded heterocycles include 1-
aziridyl, 1-azetedyl, 1-pyrrolyl, 1-imidazolyl, 1-pyrazolyl, and 1-piperidinyl.

Unless otherwise constrained by the definition of the individual substituent, the foregoing chemical

|n «

moieties, such as “alkyl”, “alkylene”, “heteroalkyl”, “heteroalkylene”, “alkenyl”, “alkenylene”, “heteroalkenyl”,

“heteroalkenylene”, “alkynyl”, “alkynylene”, “heteroalkynyl”, “heteroalkynylene”, “cycloalkyl”, “cycloalkylene”,

[T

“heterocyclolalkyl”, heterocycloalkylene”, “aryl,

arylene”, “heteroaryl”, and “heteroarylene” groups can
optionally be substituted with, for example, from 1 to 5 substituents selected from the group consisting of
alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl, alkyl aryl, alkyl heteroaryl, alkyl cycloalkyl, alkyl
heterocycloalkyl, amino, ammonium, acyl, acyloxy, acylamino, aminocarbonyl, alkoxycarbonyl, ureido,
carbamate, aryl, heteroaryl, sulfinyl, sulfonyl, alkoxy, sulfanyl, halogen, carboxy, trihalomethyl, cyano,
hydroxy, mercapto, nitro, and the like. Typical substituents include, but are not limited to, -X, -R, -OH, -OR, -
SH, -SR, NHz, -NHR, -N(R)z, -N*(R)s, -CX3s, -CN, -OCN, -SCN, -NCO, -NCS, -NO, -NOz2, -Ns, -NC(=O)H, -
NC(=O)R, -C(=0)H, -C(=0O)R, -C(=0O)NH2, -C(=0O)N(R)2, -SOs-, -SOsH, -S(=0)2R, -OS(=0)20R, -
S(=0)2NHz, -S(=0)2N(R)z2, -S(=0)R, -OP(=0)(OH)2, -OP(=0)(OR)z2, -P(=0)(OR)2, -POs, -PO3Hz, -C(=0)X, -
C(=S)R, -CO2zH, -CO2R, -CO:-, -C(=S)OR, -C(=0)SR, -C(=S)SR, -C(=0)NHz, -C(=O)N(R)2, -C(=S)NH, -
C(=S)N(R)2, -C(=NH)NHz, and -C(=NR)N(R)2; wherein each X is independently selected for each occasion
from F, Cl, Br, and |; and each R is independently selected for each occasion from alkyl, aryl,

heterocycloalky! or heteroaryl, protecting group and prodrug moiety. Wherever a group is described as
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"optionally substituted,” that group can be substituted with one or more of the above substituents,
independently for each occasion. The substitution may include situations in which neighboring substituents
have undergone ring closure, such as ring closure of vicinal functional substituents, to form, for instance,
lactams, lactones, cyclic anhydrides, acetals, hemiacetals, thioacetals, aminals, and hemiaminals, formed by
ring closure, for example, to furnish a protecting group.

It is to be understood that certain radical naming conventions can include either a mono-radical or a
di-radical, depending on the context. For example, where a substituent requires two points of attachment to
the rest of the molecule, it is understood that the substituent is a di-radical. For example, a substituent
identified as alkyl that requires two points of attachment includes di-radicals such as-CHz-, -CH2CH2-, -
CH2CH(CHs)CHz2- and the like. Other radical naming conventions clearly indicate that the radical is a di-

"o o«

radical such as "alkylene," "alkenylene," “arylene,” “heterocycloalkylene,” and the like.

As used herein, the term “coupling reaction” refers to a chemical reaction in which two or more
substituents suitable for reaction with one another react so as to form a chemical moiety that joins (e.g.,
covalently) the molecular fragments bound to each substituent. Coupling reactions include those in which a
reactive substituent bound to a fragment that is a cytotoxin, such as a cytotoxin known in the art or
described herein, reacts with a suitably reactive substituent bound to a fragment that is an antibody, or
antigen-binding portion thereof, such as an antibody, or antigen-binding portion thereof, specific for CD45
known in the art or described herein. Examples of suitably reactive substituents include a
nucleophile/electrophile pair (e.g., a thiol/haloalkyl pair, an amine/carbonyl pair, or a thiol/a,B-unsaturated
carbonyl pair, among others), a diene/dienophile pair (e.g., an azide/alkyne pair, among others), and the
like. Coupling reactions include, without limitation, thiol alkylation, hydroxyl alkylation, amine alkylation,
amine condensation, amidation, esterification, disulfide formation, cycloaddition (e.g., [4+2] Diels-Alder
cycloaddition, [3+2] Huisgen cycloaddition, among others), nucleophilic aromatic substitution, electrophilic
aromatic substitution, and other reactive modalities known in the art or described herein.

As used herein, “CRU (competitive repopulating unit)” refers to a unit of measure of long-term
engrafting stem cells, which can be detected after in-vivo transplantation.

As used herein, "drug-to-antibody ratio" or "DAR" refers to the number of cytotoxins, e.g., amatoxin,
attached to the antibody of an ADC. The DAR of an ADC can range from 1 to 8, although higher loads are
also possible depending on the number of linkage sites on an antibody. Thus, in certain embodiments, an
ADC described herein has a DAR of 1, 2, 3, 4, 5, 6, 7, or 8.

Wherever a substituent is depicted as a di-radical (i.e., has two points of attachment to the rest of
the molecule), it is to be understood that the substituent can be attached in any directional configuration

unless otherwise indicated.

Method of Treatment

Disclosed herein are methods of depleting a population of CD45+ cells in a patient in need of an
allogeneic transplant, e.g., an allogeneic hematopoietic stem cell (HSC) transplant, by administration of a
CD45 targeting moiety, which can be coupled to a toxin. In some embodiments, the CD45 targeting moiety
can be an anti-CD45 antibody, or antigen-binding fragment or portion thereof, or an antibody-drug conjugate
(ADC) targeting CD45.
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In some aspects, provided herein are single-agent conditioning regimens capable of achieving
substantial donor chimerism following an allogeneic hematopoietic stem cell (HSC) transplant, including a
full mismatch HSC transplant. In exemplary embodiments, a subject in need of a HSC transplant is
administered a CD45 targeting moiety (e.g., an anti-CD45 antibody drug conjugate (ADC)) in the absence of
additional conditioning agents, such as immunosuppressants. The CD45 targeting moiety (e.g., anti-CD45
ADC) can be administered to the subject in an amount sufficient to enable complete or near-complete donor
chimerism, without the need for concurrent or substantially concurrent treatment with an immunosuppressive
agent, such as low dose total body irradiation, or mylecablative agents such as anti-CD4 or anti-CD8
antibodies.

Accordingly, provided herein are methods of depleting a population of CD45+ cells in a patient in
need of a hematopoietic stem cell transplant, comprising administering to the patient an effective amount of
a CD45 targeting moiety (e.g., an anti-CD45 ADC) prior to receipt of the transplant. In some embodiments,
the CD45 targeting moiety (e.g., anti-CD45 ADC) is administered as a single agent, in the absence of other
conditioning agents. In some embodiments, the CD45 targeting moiety (e.g., anti-CD45 ADC) is
administered as a monotherapy. In some embodiments, the CD45 targeting moiety (e.g., anti-CD45 ADC) is
administered in the absence of immunosuppressive agents. In some embodiments, the CD45 targeting
moiety (e.g., anti-CD45 ADC) is administered without prior or concurrent treatment of the patient with an
immunosuppressive agent. In some embodiments, the CD45 targeting moiety (e.g., anti-CD45 ADC) is
administered without prior or concurrent treatment of the patient with total body irradiation, including low-
dose TBI. Low dose TBI includes nonmyeloablative doses of TBI. In some embodiments, the CD45
targeting moiety (e.g., anti-CD45 ADC) is administered without prior or concurrent treatment of the patient
with an anti-CD4 antibody. In some embodiments, the CD45 targeting moiety (e.g., anti-CD45 ADC) is
administered without prior or concurrent treatment of the patient with an anti-CD8 antibody.

In some embodiments, the methods are performed in the absence of concurrent or substantially
concurrent treatment with an immunosuppressive agent. For example, in some embodiments, a subject
receiving a CD45 targeting moiety coupled to a toxin as provided herein is not simultaneously receiving
treatment with an immunosuppressive agent. In some embodiments, the subject is not experiencing an
effect of treatment with an immunosuppressive agent at the time of administration of the CD45 targeting
moiety. In some embodiments, the subject has not been administered an immunosuppressive agent for at
least 3 days, at least 7 days, at least 14 days, at least 21 days, at least 28 days, at least 1 month, at least 2
months, at least 3 months, at least 4 months, at least 5 months, at least 6 months, at least 7 months, at least
8 months, at least 9 months, at least 10 months, at least 11 months, or at least 12 months prior to the time of
administration of the CD45 targeting moiety. In addition or alternatively, in some embodiments, the subject
has not been administered an immunosuppressive agent for at least 3 days, at least 7 days, at least 14
days, at least 21 days, at least 28 days, at least 1 month, at least 2 months, at least 3 months, at least 4
months, at least 5 months, at least 6 months, at least 7 months, at least 8 months, at least 9 months, at least
10 months, at least 11 months, or at least 12 months after the time of administration of the CD45 targeting
moiety. In some embodiments, the subject has not been administered an immunosuppressive agent
between 1 day before and 1 day after the time of administration of the CD45 targeting moiety. In some

embodiments, the subject has not been administered an immunosuppressive agent between 3 days before
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and 3 days after the time of administration of the CD45 targeting moiety. In some embodiments, the subject
has not been administered an immunosuppressive agent between 7 days before and 7 days after the time of
administration of the CD45 targeting moiety. In some embodiments, the subject has not been administered
an immunosuppressive agent between 14 days before and 14 days after the time of administration of the
CD45 targeting moiety. In some embodiments, the subject has not been administered an
immunosuppressive agent between 21 days before and 21 days after the time of administration of the CD45
targeting moiety. In some embodiments, the subject has not been administered an immunosuppressive
agent between 28 days before and 28 days after the time of administration of the CD45 targeting moiety. In
some embodiments, the subject has not been administered an immunosuppressive agent between 1 month
before and 1 month after the time of administration of the CD45 targeting moiety. In some embodiments,
the subject has not been administered an immunosuppressive agent between 2 months before and 2
months after the time of administration of the CD45 targeting moiety. In some embodiments, the subject has
not been administered an immunosuppressive agent between 6 months before and 6 months after the time
of administration of the CD45 targeting moiety. In some embodiments, the subject has not been
administered an immunosuppressive agent between 8 months before and 8 months after the time of
administration of the CD45 targeting moiety. In some embodiments, the subject has not been administered
an immunosuppressive agent between 10 months before and 10 months after the time of administration of
the CD45 targeting moiety. In some embodiments, the subject has not been administered an
immunosuppressive agent between 1 year before and 1 year after the time of administration of the CD45
targeting moiety.

In some embodiments, the transplant is a minor mismatch allogeneic transplant. In some
embodiments, the transplant is a major mismatch allogeneic transplant. In some embodiments, the
transplant is a full mismatch allogeneic transplant.

Also provided herein are methods of increasing the level of engraftment of allogeneic cells in a
recipient subject. The methods provided herein can be used for treating a variety of disorders relating to
allogeneic transplantation, such as diseases of a cell type in the hematopoietic lineage, cancers,
autoimmune diseases, metabolic disorders, graft versus host disease, host versus graft rejection, and stem
cell disorders, among others. The compositions and methods described herein can (i) directly deplete a
population of cells that give rise to a pathology, such as a population of cancer cells (e.g., leukemia cells)
and autoimmune cells (e.g., autoreactive T-cells), and/or (ii) can deplete a population of endogenous
hematopoietic stem cells so as to promote the engraftment of transplanted hematopoietic stem cells by
providing a niche to which the transplanted cells may home. Depletion of endogenous hematopoietic cells in
a subject in need of a transplant, e.g., a HSC transplant can be achieved by administration of an antigen-
targeting moiety, ADC, antibody, or antigen-binding portion thereof, capable of binding an antigen expressed
by an endogenous hematopoietic stem cell. In the case of preparing a patient for transplant therapy, this
administration can cause the selective depletion of a population of endogenous hematopoietic stem cells,
thereby creating a vacancy in the hematopoietic tissue, such as the bone marrow, that can subsequently be
filled by transplanted, exogenous hematopoietic stem cells. Antigen-targeting moieties, ADCs, antibodies,
or antigen-binding portions thereof, capable of binding an antigen expressed by hematopoietic stem cells
(e.g., CD45+ cells) or an antigen expressed by immune cells (e.g., mature immune cells), such as T-cells
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(e.g., CD45) can be administered to a patient to effect cell depletion. Thus, antigen-targeting moieties,
ADCs, antibodies, or antigen-binding portions thereof, that bind an antigen expressed by hematopoietic
stem cells (e.g., CD45) or an antigen expressed by immune cells (e.g., mature immune cells), such as T-
cells (e.g., CD45) can be administered to a patient suffering from a cancer or autoimmune disease to directly
deplete a population of cancerous cells or autoimmune cells, and can also be administered to a patient in
need of hematopoietic stem cell transplant therapy in order to promote the survival and engraftment
potential of transplanted cells, e.g., hematopoietic stem cells.

Transplant patients can receive a transplant that is autologous, in which the transplant comprises
the subject’s own cells. In other embodiments, transplant patients can receive a transplant that is
allogeneic, in which the transplant comprises cells obtained or derived from another individual. In the case
of allogeneic transplantation, engraftment of transplanted cells is complicated by the potential for an immune
response against the transplant mediated by immune cells of the host (host vs graft disease), or by the
potential for an immune response against cells of the host mediated by immune cells present in the
transplant (graft vs host disease). The likelihood of the foregoing complications increases with the degree of
dissimilarity in the antigenic makeup of the transplant, in relation to the transplant recipient patient.
Accordingly, allogeneic transplants are typically performed between patients having the highest degree of
similarity possible between HLA antigens and minor histocompatibility antigens. Due to the need for a very
high degree of antigenic similarity between an autologous transplant donor and recipient, there are patients
in need of a transplant who are unable to receive this therapy because a suitably matched donor is not
available.

In some embodiments, the allogeneic HSCs for transplant are obtained by mobilizing a donor with a
CXCR2 agonist, e.g., MGTA-145, optionally in combination with a CXCR4 antagonist, e.g., plerixafor or BL-
8040. For example, the allogeneic HSCs can be obtained by apheresis following mobilization of the HSCs
into the peripheral blood following administration of a CXCR2 agonist, optionally administration of a CXCR2
agonist and a CXCR4 antagonist.

The methods provided herein are based, at least in part, on the discovery that conditioning a patient
in need of an allogeneic transplant with an ADC capable of binding CD45 enables the engraftment of
allogeneic donor cells, including in situations where the allogeneic cells contain a high degree of antigenic
mismatch with respect to the transplant recipient, such as a full mismatch allogeneic transplant. In this
regard, a CD45 targeting moiety (e.g., an anti-CD45 ADC) may be administered in an effective amount as a
monotherapy, in the absence of additional conditioning agents, such as immunosuppressants. Accordingly,
the methods described herein can be used, in some embodiments, to increase engraftment of autologous
hematopoietic stem cells, and increase donor chimerism in the bone marrow and the peripheral blood
(including myeloid chimerism, B cell chimerism, and T cell chimerism) without the use of an
immunosuppressant.

As described herein, hematopoietic stem cell transplant therapy can be administered to a subject in
need of treatment so as to populate or re-populate one or more blood cell types. Hematopoietic stem cells
generally exhibit multi-potency, and can thus differentiate into multiple different blood lineages including, but
not limited to, granulocytes (e.g., promyelocytes, neutrophils, eosinophils, basophils), erythrocytes (e.g.,

reticulocytes, erythrocytes), thrombocytes (e.g., megakaryoblasts, platelet producing megakaryocytes,
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platelets), monocytes (e.g., monocytes, macrophages), dendritic cells, microglia, osteoclasts, and
lymphocytes (e.g., NK cells, B-cells and T-cells). Hematopoietic stem cells are additionally capable of self-
renewal, and can thus give rise to daughter cells that have equivalent potential as the mother cell, and also
feature the capacity to be reintroduced into a transplant recipient whereupon they home to the hematopoietic
stem cell niche and re-establish productive and sustained hematopoiesis.

Hematopoietic stem cells can thus be administered to a patient defective or deficient in one or more
cell types of the hematopoietic lineage in order to re-constitute the defective or deficient population of cells in
vivo, thereby treating the pathology associated with the defect or depletion in the endogenous blood cell
population. The compositions and methods described herein can thus be used to treat a non-malignant
hemoglobinopathy (e.g., a hemoglobinopathy selected from the group consisting of sickle cell anemia,
thalassemia, Fanconi anemia, aplastic anemia, and Wiskott-Aldrich syndrome). Additionally or alternatively,
the compositions and methods described herein can be used to treat an immunodeficiency, such as a
congenital immunodeficiency. Additionally or alternatively, the compositions and methods described herein
can be used to treat an acquired immunodeficiency (e.g., an acquired immunodeficiency selected from the
group consisting of HIV and AIDS). The compositions and methods described herein can be used to treat a
metabolic disorder (e.g., a metabolic disorder selected from the group consisting of glycogen storage
diseases, mucopolysaccharidoses, Gaucher's Disease, Hurlers Disease, sphingolipidoses, and
metachromatic leukodystrophy).

Additionally or alternatively, the compositions and methods described herein can be used to treat a
malignancy or proliferative disorder, such as a hematologic cancer, myeloproliferative disease. In the case
of cancer treatment, the compositions and methods described herein may be administered to a patient so as
to deplete a population of endogenous hematopoietic stem cells prior to hematopoietic stem cell
transplantation therapy, in which case the transplanted cells can home to a niche created by the
endogenous cell depletion step and establish productive hematopoiesis. This, in turn, can re-constitute a
population of cells depleted during cancer cell eradication, such as during systemic chemotherapy.
Exemplary hematological cancers that can be treated using the compositions and methods described herein
include, without limitation, acute myeloid leukemia, acute lymphoid leukemia, chronic myeloid leukemia,
chronic lymphoid leukemia, multiple myeloma, diffuse large B-cell lymphoma, and non-Hodgkin’s lymphoma,
as well as other cancerous conditions, including neuroblastoma.

Additional diseases that can be treated with the compositions and methods described herein
include, without limitation, adenosine deaminase deficiency and severe combined immunodeficiency, hyper
immunoglobulin M syndrome, Chediak-Higashi disease, hereditary lymphohistiocytosis, osteopetrosis,
osteogenesis imperfecta, storage diseases, thalassemia major, systemic sclerosis, systemic lupus
erythematosus, multiple sclerosis, and juvenile rheumatoid arthritis.

The antibodies, or antigen-binding portions thereof, and conjugates described herein may be used
to induce solid organ transplant tolerance. For instance, the compositions and methods described herein
may be used to deplete or ablate a population of cells from a target tissue (e.g., to deplete hematopoietic
stem cells from the bone marrow stem cell niche). Following such depletion of cells from the target tissues, a
population of stem or progenitor cells from an organ donor (e.g., hematopoietic stem cells from the organ

donor) may be administered to the transplant recipient, and following the engraftment of such stem or
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progenitor cells, a temporary or stable mixed chimerism may be achieved, thereby enabling long-term
transplant organ tolerance without the need for further immunosuppressive agents. For example, the
compositions and methods described herein may be used to induce transplant tolerance in a solid organ
transplant recipient (e.g., a kidney transplant, lung transplant, liver transplant, and heart transplant, among
others). The compositions and methods described herein are well-suited for use in connection the induction
of solid organ transplant tolerance, for instance, because a low percentage temporary or stable donor
engraftment is sufficient to induce long-term tolerance of the transplanted organ.

In addition, the compositions and methods described herein can be used to treat cancers directly,
such as cancers characterized by cells that are CD45+. For instance, the compositions and methods
described herein can be used to treat leukemia, such as in patients that exhibit CD45+ leukemic cells. By
depleting CD45+ cancerous cells, such as leukemic cells, the compositions and methods described herein
can be used to treat various cancers directly. Exemplary cancers that may be treated in this fashion include
hematological cancers, such as acute myeloid leukemia, acute lymphoid leukemia, chronic myeloid
leukemia, chronic lymphoid leukemia, multiple myeloma, diffuse large B-cell lymphoma, and non-Hodgkin's
lymphoma.

In addition, the compositions and methods described herein can be used to treat autoimmune
disorders. For instance, an antibody, or antigen-binding portion thereof, can be administered to a subject,
such as a human patient suffering from an autoimmune disorder, so as to kill a CD45+ immune cell. For
example, a CD45+immune cell may be an autoreactive lymphocyte, such as a T-cell that expresses a T-cell
receptor that specifically binds, and mounts an immune response against, a self antigen. By depleting self-
reactive, CD45+ cells, the compositions and methods described herein can be used to treat autoimmune
pathologies, such as those described below. Additionally or alternatively, the compositions and methods
described herein can be used to treat an autoimmune disease by depleting a population of endogenous
hematopoietic stem cells prior to hematopoietic stem cell transplantation therapy, in which case the
transplanted cells can home to a niche created by the endogenous cell depletion step and establish
productive hematopoiesis. This, in turn, can re-constitute a population of cells depleted during autoimmune
cell eradication.

The antibody or antibody-drug conjugate can be administered to the human patient in need prior to
transplantation of cells or a solid organ to the patient. In one embodiment, a CD45 targeting moiety (e.g., an
anti-CD45 ADC) is administered to the human patient in need thereof prior to (e.g., about 3 days before,
about 2 days before, about 12 hours before; about 12 hours to 3 days before, about 1 to 3 days before,
about 1 to 2 days before, or about 12 hours to 2 days before) transplantation of cells or a solid organ. In one
embodiment, the transplant is administered to the patient after the CD45 targeting moiety (e.g., ADC) has
cleared or substantially cleared the blood of the patient.

The methods described herein are also useful for preventing host versus graft (HvG) reactions.
Graft failure or graft rejection, including failure after allogeneic hematopoietic stem cell transplantation, may
be manifested generally as either lack of initial engraftment of donor cells, or loss of donor cells after initial
engraftment (for review see Mattsson et al. (2008) Biol Blood Marrow Transplant. 14(Suppl 1): 165-170).

In some embodiments of the methods provided herein, the CD45 targeting moiety (e.g., the anti-

CD45 ADC) is administered to a subject in the absence of an additional conditioning agent, such as an
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immunosuppressant. In certain embodiments, the CD45 targeting moiety (e.g., the anti-CD45 ADC) is
administered to a subject in the absence of one or more agents selected from calcineurin/MTOR inhibitors
(e.g. tacrolimus, sirolimus, rapamycin, ciclosporin, everolimus), co-stimulatory blockade molecules (e.g.
CTLA4-Ig, anti-CD40L), NK depletion agents, Anti-thymocyte globulin (ATG), alkylating agents (e.g.,
nitrogen mustards, e.g., cyclophosphamide; nitrosoureas (e.g., carmustine); platinum compounds),
methotrexate, anti-TCR agents (e.g., muromonab-CD3), anti-CD20 antibodies (e.g., rituximab, ocrelizumab,
ofatumumab, and veltuzumab), fludarabine, Campath (alemtuzumab), 2-amino-6-aryl-5-substituted
pyrimidines (see U.S. Pat. No. 4,665,077, supra, the disclosure of which is incorporated herein by
reference), azathioprine (or cyclophosphamide, if there is an adverse reaction to azathioprine);
bromocryptine; glutaraldehyde (which masks the MHC antigens, as described in U.S. Pat. No. 4,120,649,
supra); antiidiotypic antibodies for MHC antigens; cyclosporin A; one or more steroids, e.g., corticosteroids,
e.g., glucocorticosteroids such as prednisone, methylprednisolone, hydrocortisone, and dexamethasone;
anti-interferon-y antibodies; anti-tumor necrosis factor-a antibodies; anti-tumor necrosis factor-g antibodies;
anti-interleukin-2 antibodies; anti-cytokine receptor antibodies such as anti-IL-2 receptor antibodies;
heterologous anti-lymphocyte globulin; pan-T antibodies, e.g., OKT-3 monoclonal antibodies; antibodies to
CD4; antibodies to CD8, antibodies to CD45 (e.g., 30-F11, YTH24.5, and/or YTH54.12 (e.g., a combination
of YTH24.5 and YTH54.12)); streptokinase; streptodornase; or RNA or DNA from the host.

For example, in some embodiments, the CD45 targeting moiety (e.g., the anti-CD45 ADC) is
administered to a subject in the absence of total body irradiation (TBI) (e.g., low-dose TBI). In other
embodiments, the CD45 targeting moiety (e.g., the anti-CD45 ADC) is administered to a subject in the
absence of cyclophosphamide (i.e., Cytoxan). In yet further embodiments, the CD45 targeting moiety (e.g.,
the anti-CD45 ADC) is administered to a subject in the absence of an immune depleting agent that enables
B cell and/or T cell depletion, such as an anti-CD4 antibody and/or an anti-CD8 antibody. In some
embodiments, the CD45 targeting moiety (e.g., the anti-CD45 ADC) is administered to a subject in the
absence of TBI, Cytoxan, an anti-CD4 antibody, an anti-CD8 antibody, or a combination thereof.

In some embodiments, an immunosuppressant (including but not limited to an anti-CD4 antibody, an
anti-CD8 antibody, Cytoxan, and/or TBI) is not administered to the patient prior to receipt of a transplant
comprising allogeneic cells, e.g., allogeneic HSCs. In some embodiments, the immunosuppressant is not
administered to the subject post-transplant. In some embodiments, the immunosuppressant is not
administered to the subject both pre- and post-transplant.

In certain embodiments, the CD45 targeting moiety (e.g., the anti-CD45 antibodies, antigen-binding
portion thereof, or ADCs) described herein are used to treat a subject receiving a mismatched allogeneic
transplant. In some embodiments, the donor is a mismatched donor. Mismatched donor cells, organs, or
tissues comprise at least one dissimilar (e.g., non-identical) major histocompatibility complex (MHC) antigen
(i.e., human leukocyte antigen (HLA) in humans), e.g., class |, class Il, or class Il MHC antigen or minor
histocompatibility antigen (miHA), relative to a variant expressed by the recipient, as typically determined by
standard assays used in the art, such as serological, genomic, or molecular analysis of a defined number of
MHC or miHA antigens. In an exemplary embodiment, the allogeneic transplant is a “full mismatch”
allogeneic transplant, that contains one or more major mismatches and one or more minor mismatches. In

another exemplary embodiment, the allogeneic transplant shares the same MHC or HLA haplotype as the

34



20

25

30

35

40

WO 2021/168128 PCT/US2021/018599

transplant recipient, but can contain one or more minor mismatches (e.g., a minor mismatch allogeneic
transplant). In another exemplary embodiment, the allogeneic transplant contains one or more major
mismatches, alone or in addition to one or more minor mismatches.

MHC proteins are important for signaling between lymphocytes and antigen presenting cells or
diseased cells in immune reactions, where the MHC proteins bind peptides and present them for recognition
by T cell receptors. The proteins encoded by the MHC genes are expressed on the surface of cells, and
display both self antigens (peptide fragments from the cell itself) and non-self antigens (e.g., fragments of
invading microorganisms) to a T cell.

The MHC region is divided into three subgroups, class |, class Il, and class Ill. MHC class | proteins
contain an a-chain and B2-microglobulin (i.e., B2M) and present antigen fragments to cytotoxic T cells. On
most immune system cells, specifically on antigen-presenting cells, MHC class Il proteins contain a- and -
chains and present antigen fragments to T-helper cells. The MHC class Il region encodes for other immune
components, such as complement components and some that encode cytokines. The MHC is both
polygenic (there are several MHC class | and MHC class Il genes) and polymorphic (there are multiple
alleles of each gene).

In humans, the major histocompatibility complex is alternatively referred to as the human leukocyte
antigen (HLA) complex. Each class of MHC is represented by several loci in humans: e.g., HLA-A (Human
Leukocyte Antigen-A), HLA-B, HLA-C, HLA-E, HLA-F, HLA-G, HLA-H, HLA-J, HLA-K, HLA-L, HLA-P and
HLA-V for class | and HLA-DRA, HLA-DRB1-9, HLA-, HLA-DQA1, HLA-DQB1, HLA-DPA1, HLA-DPBH1,
HLA-DMA, HLA-DMB, HLA-DOA, and HLA-DOB for class Il. MHCs exhibit extreme polymorphism: within
the human population there are, at each genetic locus, a great number of haplotypes comprising distinct
alleles. Different polymorphic MHC alleles, of both class | and class Il, have different peptide specificities:
each allele encodes proteins that bind peptides exhibiting particular sequence patterns. The HLA genomic
loci and methods of testing for HLA alleles or proteins in humans have been described in the art (see, e.g.,
Choo et al. (2007). Yonsei medical journal. 48.1: 11-23; Shiina et al. (2009). Journal of human
genetics. 54.1: 15; Petersdorf. (2013). Blood. 122.11: 1863-1872; and Bertaina and Andreani. (2018}).
International journal of molecular sciences. 19.2: 621, which are hereby incorporated by reference in their
entirety).

In some embodiments, at least one major histocompatibility complex antigen (e.g., an HLA antigen)
is mismatched in the subject receiving a transplant in accordance with the methods provided herein relative
to the transplant donor. In certain embodiments, the MHC antigen is a MHC class | molecule or a MHC
class Il molecule. In particular embodiments, MHC antigen is any one of, or any combination of, a B2M,
HLA-A, HLA-B, HLA- C, HLA-DRA, HLA-DRB1, HLA-DRB3, HLA-DRB4, HLA-DRB5, HLA-DPA1, HLA-
DPA2, HLA-DQA1, and/or HLA-DQB1. In some embodiments, transplant comprises allogeneic
hematopoietic stem cells that comprise at least one HLA-mismatch relative to the HLA antigens in the
human patient. For example, in certain instances, the allogeneic hematopoietic stem cells comprise at least
one, at least two, at least three, at least four, at least five, at least six, at least seven, at least eight, at least
nine, or more than nine HLA-mismatches relative to the HLA antigens in the human patient. In some
embodiments, the allogeneic hematopoietic stem cells comprise a full HLA-mismatch relative to the HLA

antigens in the human patient.

35



20

25

30

35

40

WO 2021/168128 PCT/US2021/018599

Alternatively or additionally, at least one minor histocompatibility antigen is mismatched in the
subject receiving a transplant in accordance with the methods provided herein relative to the donor. In some
embodiments, transplant comprises allogeneic hematopoietic stem cells that comprise at least one miHA-
mismatch relative to the miHA antigens in the human patient. For example, in certain instances, the
allogeneic hematopoietic stem cells comprise at least one, at least two, at least three, at least four, at least
five, at least six, at least seven, at least eight, at least nine, or more than nine miHA-mismatches relative to
the miHA antigens in the human patient. In certain embodiments, the minor histocompatibility antigen is a
HA-1, HA-2, HA-8, HA-3, HB-1, HY-Al, HY-A2, HY-B7, HY-B8, HY-B60, or HY-DQ5 protein. Examples of
other minor histocompatibility antigens are known in the art (e.g., Perreault et al. (1990). Blood. 76.7: 1269-
1280; Martin et al. (2017). Blood. 129.6: 791-798; and US Patent No. US10414813B2, which are hereby
incorporated by reference in their entirety).

In some embodiments, the methods are effective to establish complete or near-complete donor
chimerism in the transplant recipient, e.g., at least 80% donor chimerism in the transplant recipient (e.g., at
least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at least 99%, or about 100% donor
chimerism). The level of donor chimerism following allogeneic HSC transplant can be, for example, total
chimerism, bone marrow chimerism, peripheral chimerism, myeloid chimerism, B-cell chimerism, or T-cell

chimerism.

Routes of Administration and Dosing

CD45 targeting moieties (e.g., anti-CD45 antibodies, antigen-binding portions thereof, or ADCs)
described herein can be administered to a patient (e.g., a human patient suffering from cancer, an
autoimmune disease, or in need of hematopoietic stem cell transplant therapy) in a variety of dosage forms.
For instance, CD45 targeting moieties (e.g., anti-CD45 antibodies, antigen-binding portions thereof, or
ADCs) described herein can be administered to a patient suffering from cancer, an autoimmune disease, or
in need of hematopoietic stem cell transplant therapy in the form of an aqueous solution, such as an
agueous solution containing one or more pharmaceutically acceptable excipients. Pharmaceutically
acceptable excipients for use with the compositions and methods described herein include viscosity-
modifying agents. The agueous solution may be sterilized using techniques known in the art.

Pharmaceutical formulations comprising an anti-CD45 antibody, antigen-binding portions, or
conjugates thereof (e.g., ADCs as described herein) are prepared by mixing such antibody or ADC with one
or more optional pharmaceutically acceptable carriers (Remington's Pharmaceutical Sciences 16th edition,
Osol, A. Ed. (1980)), in the form of lyophilized formulations or aqueous solutions. Pharmaceutically
acceptable carriers are generally nontoxic to recipients at the dosages and concentrations employed, and
include, but are not limited to: buffers such as phosphate, citrate, and other organic acids; antioxidants
including ascorbic acid and methionine; preservatives (such as octadecyldimethylbenzyl ammonium
chloride; hexamethonium chloride; benzalkonium chloride; benzethonium chloride; phenol, butyl or benzyl
alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol;
and m-cresol); low molecular weight (less than about 10 residues) polypeptides; proteins, such as serum
albumin, gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such

as glycine, glutamine, asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides, and other
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carbohydrates including glucose, mannose, or dextrins; chelating agents such as EDTA; sugars such as
sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodium; metal complexes (e.g.
Zn-protein complexes); and/or non-ionic surfactants such as polyethylene glycol (PEG).

The CD45 targeting moieties (e.g., anti-CD45 antibodies, antigen-binding portions, or ADCs)
described herein may be administered by a variety of routes, such as orally, transdermally, subcutaneously,
intranasally, intravenously, intramuscularly, intraocularly, or parenterally. The most suitable route for
administration in any given case will depend on the particular antibody, or antigen-binding portion,
administered, the patient, pharmaceutical formulation methods, administration methods (e.g., administration
time and administration route), the patient's age, body weight, sex, severity of the diseases being treated,
the patient’s diet, and the patient’s excretion rate.

An effective dose, or effective amount, of a CD45 targeting moiety (e.g., an anti-CD45 antibody, or
antigen-binding portion, or antibody-drug conjugate) described herein is preferably an amount sufficient to
achieve complete or near-complete donor chimerism following receipt of an allogeneic transplant (e.g.,
allogeneic HSC transplant) in the absence of an immunosuppressant, e.g., in the absence of total body
irradiation (TBI), in the absence of an anti-CD4 antibody, and/or in the absence of an anti-CD8 antibody. For
example, the effective amount of the anti-CD45 antibody, antigen-binding portion, or antibody-drug
conjugate described herein can be an amount sufficient to achieve at least 80% donor chimerism following
receipt of a full mismatch allogeneic transplant (e.g., full mismatch allogeneic HSC transplant), in the
absence of an immunosuppressant, e.g., in the absence of total body irradiation (TBI), in the absence of an
anti-CD4 antibody, and/or in the absence of an anti-CD8 antibody. The effective amount of an anti-CD45
antibody, antigen-binding portion, or antibody-drug conjugate described herein when used as a single-agent
therapy may be higher than when the anti-CD45 antibody, antigen-binding portion, or antibody-drug
conjugate is administered in conjunction with other conditioning agents, such as immunosuppressants, e.g.,
TBI, anti-CD4, and/or anti-CD8.

In exemplary embodiments, the effective amount of the CD45 targeting moiety (e.g., anti-CD45
antibody, antigen-binding portion, or antibody-drug conjugate) is an amount sufficient to achieve at least
80% donor chimerism (e.g., at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at least
98%, at least 99% or about 100%) donor chimerism following an allogeneic HSC transplant, in the absence
of other conditioning agents.

In other exemplary embodiments, the effective amount of the CD45 targeting moiety (e.g., anti-
CD45 antibody, antigen-binding portion, or antibody-drug conjugate) is an amount sufficient to achieve at
least 80% myeloid chimerism (e.g., at least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at
least 98%, at least 99% or about 100%) myeloid chimerism following an allogeneic HSC transplant, in the
absence of other conditioning agents.

In other exemplary embodiments, the effective amount of the anti-CD45 antibody, antigen-binding
portion, or antibody-drug conjugate is an amount sufficient to achieve at least 80% B cell chimerism (e.g., at
least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at least 98%, at least 99% or about 100%)
B cell chimerism following an allogeneic HSC transplant, in the absence of other conditioning agents.

In other exemplary embodiments, the effective amount of the anti-CD45 antibody, antigen-binding

portion, or antibody-drug conjugate is an amount sufficient to achieve at least 80% T cell chimerism (e.g., at
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least 80%, at least 85%, at least 90%, at least 95%, at least 97%, at least 98%, at least 99% or about 100%)
T cell chimerism following an allogeneic HSC transplant, in the absence of other conditioning agents.

The effective dose of an anti-CD45 antibody, antigen-binding portion, or ADCs described herein can
range, for example from about 0.001 to about 100 mg/kg of body weight per single (e.g., bolus)
administration, multiple administrations, or continuous administration, or to achieve an optimal serum
concentration (e.g., a serum concentration of about 0.0001- about 5000 pg/mL) of the antibody, or antigen-
binding fragment thereof. The dose may be administered one or more times (e.g., 2-10 times) per day,
week, or month to a subject (e.g., a human) suffering from cancer, an autoimmune disease, or undergoing
conditioning therapy in preparation for receipt of a hematopoietic stem cell transplant.

In certain embodiments, the CD45 targeting moiety (e.g., anti-CD45 antibody or ADC is
administered) to the patient as a single dose. In other embodiments, the CD45 targeting moiety (e.g., anti-
CD45 antibody or ADC) is administered to the patient as a fractionated dose, in which the dose of the anti-
CD45 targeting moiety (e.g., CD45 antibody or ADC) is divided and administered to the subject at spaced
intervals. For example, in a fractionated dosing regimen, the dose of the CD45 targeting moiety (e.g., anti-
CD45 antibody or ADC) can be divided into two, three, four, five, six, seven, eight, nine or ten fractions, and
each fraction is administered to the subject at spaced intervals. In some embodiments, the intervals are
spaced by 1 hour, 3 hours, 6 hours, 9 hours, 12 hours, 15 hours, 18 hours, 21 hours, 24 hours, 36 hours, 48
hours, 72 hours, 96 hours, 120 hours, 1 week, 1.5 weeks, 2 weeks, 2.5 weeks, 3 weeks, 4 weeks, 5 weeks,
6 weeks, 7 weeks, or 8 weeks. In some embodiments, a CD45 targeting moiety (e.g., anti-CD45 antibody or
ADC) described herein is administered to the patient as a fractionated dose, in which two fractions are
administered to the patient. In some embodiments, a CD45 targeting moiety (e.g., anti-CD45 antibody or
ADC) described herein is administered to the patient as a fractionated dose, in which three fractions are
administered to the patient. In some embodiments, a CD45 targeting moiety (e.g., anti-CD45 antibody or
ADC) described herein is administered to the patient as a fractionated dose, in which two or three fractions
are administered to the patient at intervals spaced by 1-7 days. In some embodiments, a CD45 targeting
moiety (e.g., anti-CD45 antibody or ADC) described herein is administered to the patient as a fractionated
dose, in which two or three fractions are administered to the patient at intervals spaced by 1-3 days.

In one embodiment, the dose of an anti-CD45 ADC (e.g., an anti-CD45 antibody conjugated via a
linker to a cytotoxin) administered to the human patient is about 3 mg/kg to about 12 mg/kg.

In one embodiment, the dose of an anti-CD45 ADC (e.g., an anti-CD45 antibody conjugated via a
linker to a cytotoxin) administered to the human patient is about 3.5 mg/kg to about 10 mg/kg.

In one embodiment, the dose of an anti-CD45 ADC (e.g., an anti-CD45 antibody conjugated via a
linker to a cytotoxin) administered to the human patient is about 4 mg/kg to about 8 mg/kg.

In one embodiment, the dose of an anti-CD45 ADC (e.g., an anti-CD45 antibody conjugated via a
linker to a cytotoxin) administered to the human patient is about 4 mg/kg to about 6 mg/kg.

In another embodiment, the dose of an anti-CD45 ADC (e.g., an anti-CD45 antibody conjugated via
a linker to a cytotoxin) administered to the human patient is about 0.1 mg/kg to about 0.3 mg/kg.

In one embodiment, the dose of an anti-CD45 ADC (e.g, an anti-CD45 antibody conjugated via a
linker to a cytotoxin) administered to the human patient is about 0.15 mg/kg to about 0.3 mg/kg.

In one embodiment, the dose of an anti-CD45 ADC (e.g, an anti-CD45 antibody conjugated via a
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linker to a cytotoxin) administered to the human patient is about 0.15 mg/kg to about 0.25 mg/kg.

In one embodiment, the dose of an anti-CD45 ADC (e.g, an anti-CD45 antibody conjugated via a
linker to a cytotoxin) administered to the human patient is about 0.2 mg/kg to about 0.3 mg/kg.

In one embodiment, the dose of an anti-CD45 ADC (e.g, an anti-CD45 antibody conjugated via a
linker to a cytotoxin) administered to the human patient is about 0.25 mg/kg to about 0.3 mg/kg.

In one embodiment, the dose of an anti-CD45 ADC (e.g, an anti-CD45 antibody conjugated via a
linker to a cytotoxin) administered to the human patient is about 0.1 mg/kg.

In one embodiment, the dose of an anti-CD45 ADC (e.qg, an anti-CD45 antibody conjugated via a
linker to a cytotoxin) administered to the human patient is about 0.2 mg/kg.

In one embodiment, the dose of an anti-CD45 ADC (e.g, an anti-CD45 antibody conjugated via a
linker to a cytotoxin) administered to the human patient is about 0.3 mg/kg.

In some embodiments, the dose of an anti-CD45 ADC described herein administered to the human
patient is about 0.001 mg/kg to 10 mg/kg, about 0.01 mg/kg to 9.5 mg/kg, about 0.1 mg/kg to 9 mg/kg, about
0.1 mg/kg to 8.5 mg/kg, about 0.1 mg/kg to 8 mg/kg, about 0.1 mg/kg to 7.5 mg/kg, about 0.1 mg/kg to 7
mg/kg, about 0.1 mg/kg to 6.5 mg/kg, about 0.1 mg/kg to 6 mg/kg, about 0.1 mg/kg to 5.5 mg/kg, about 0.1
mg/kg to 5 mg/kg, about 0.1 mg/kg to 4.5 mg/kg, about 0.1 mg/kg to 4 mg/kg, about 0.5 mg/kg to 3.5 mg/kg,
about 0.5 mg/kg to 3 mg/kg, about 1 mg/kg to 10 mg/kg, about 1 mg/kg to 9 mg/kg, about 1 mg/kg to 8
mg/kg, about 1 mg/kg to 7 mg/kg, about 1 mg/kg to 6 mg/kg, about 1 mg/kg to 5 mg/kg, about 1 mg/kg to 4
mg/kg, or about 1 mg/kg to 3 mg/kg. In some embodiments, the dose of an anti-CD45 ADC described
herein administered to the human patient is about 12 mg/kg, about 11 mg/kg, about 10 mg/kg, about 9
mg/kg, about 8 mg/kg, about 7 mg/kg, about 6 mg/kg, about 5 mg/kg, about 4 mg/kg, about 3 mg/kg, about 2
mg/kg, about 1 mg/kg, or about 0.5 mg/kg.

In one embodiment, the anti-CD45 ADC described herein that is administered to the human patient
has a half-life of equal to or less than 24 hours, equal to or less than 22 hours, equal to or less than 20
hours, equal to or less than 18 hours, equal to or less than 16 hours, equal to or less than 14 hours, equal to
or less than 13 hours, equal to or less than 12 hours, equal to or less than 11 hours, equal to or less than 10
hours, equal to or less than 9 hours, equal to or less than 8 hours, equal to or less than 7 hours, equal to or
less than 6 hours, or equal to or less than 5 hours. In one embodiment, the half-life of the anti-CD45 ADC is
5 hours to 7 hours; is 5 hours to 9 hours; is 15 hours to 11 hours; is 5 hours to 13 hours; is 5 hours to 15
hours; is 5 hours to 20 hours; is 5 hours to 24 hours; is 7 hours to 24 hours; is 9 hours to 24 hours; is 11
hours to 24 hours; 12 hours to 22 hours; 10 hours to 20 hours; 8 hours to 18 hours; or 14 hours to 24 hours.

In certain embodiments, an effective amount of a CD45 targeting moiety (e.g., ADC) as described
herein is administered in a single dose. For example, the single dose can comprise an amount sufficient to
achieve at least 80% donor chimerism following receipt of an allogeneic transplant (e.g., allogeneic HSC
transplant) in the absence of one or more additional conditioning agents, e.g., in the absence of an
immunosuppressant, such as total body irradiation (TBI), an anti-CD4 antibody, and/or an anti-CD8
antibody. In an exemplary embodiment, the single dose can comprise an amount sufficient to achieve at
least 80% donor chimerism following receipt of a full mismatch allogeneic transplant (e.g., full mismatch
allogeneic HSC transplant), in the absence of an immunosuppressant, e.g., in the absence of total body
irradiation (TBI), in the absence of an anti-CD4 antibody, and/or in the absence of an anti-CD8 antibody.
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In some embodiments, an effective amount of the CD45 targeting moiety (e.g., ADC) is administered
over two or more doses (e.g., as a split-dose). For example, a subject can receive a first dose of the ADC,
followed by a second dose of the ADC, wherein each of the first dose and the second dose comprises about
half of the amount sufficient to achieve at least 80% donor chimerism following receipt of an allogeneic
transplant (e.g., allogeneic HSC transplant) in the absence of an immunosuppressant, e.g., in the absence
of total body irradiation (TBI), in the absence of an anti-CD4 antibody, and/or in the absence of an anti-CD8
antibody. In some embodiments, the allogeneic transplant is a full mismatch allogeneic transplant, e.g., a full
mismatch allogeneic HSC transplant. In some embodiments, an effective amount of the ADC is
administered over two or more, three or more, four or more, or five or more doses.

In one embodiment, the methods disclosed herein minimize liver toxicity in the patient receiving the
anti-CD45 ADC for conditioning. For example, in certain embodiments, the methods disclosed herein result
in a liver marker level remaining below a known toxic level in the patient for more than 24 hours, 48 hours,
72 hours, or 96 hours. In other embodiments, the methods disclosed herein result in a liver marker level
remaining within a reference range in the patient for more than 24 hours, 48 hours, 72 hours, or 96 hours. In
certain embodiments, the methods disclosed herein result in a liver marker level rising not more than 1.5-
fold above a reference range, not more than 3-fold above a reference range, not more than 5-fold above a
reference range, or not more than 10-fold above a reference range for more than 24 hours, 48 hours, 72
hours, or 96 hours. Examples of liver markers that can be used to test for toxicity include alanine
aminotransaminase (ALT), lactate dehydrogenase (LDH), and aspartate aminotransaminase (AST). In
certain embodiments, administration of an ADC as described herein, i.e., where two doses are administered
instead of a single dose, results in a transient increase in a liver marker, e.g., AST, LDH, and/or ALT. In
some instances, an elevated level of a liver marker indicating toxicity may be reached, but within a certain
time period, e.g., about 12 hours, about 18 hours, about 24 hours, about 36 hours, about 48 hours, about 72
hours, above 3 days, about 3.5 days, about 4 days, about 4.5 days, about 5 days, about 5.5 days, about 6
days, about 6.5 days, about 7 days, about 7.5 days, or less than a week, the liver marker level returns to a
normal level not associated with liver toxicity. For example, in a human (average adult male), a normal, non-
toxic level of ALT is 7 to 55 units per liter (U/L); and a normal, non-toxic level of AST is 8 to 48 U/L. In
certain embodiments, at least one of the patient’s blood AST, ALT, or LDH levels does not reach a toxic
level between administration of a first dose of the ADC and 14 days after administration of the first dose to
the patient. For example, the patient may be administered a first dose and subsequently a second dose, a
third dose, a fourth dose, or more doses within, e.g., 5, 10, or 14 days of being administered the first dose,
yet at least one of the patient’s blood AST, ALT, or LDH levels does not reach a toxic level between
administration of a first dose of the ADC and 14 days after administration of the first dose to the patient.

In certain embodiments, at least one of the patient’s blood AST, ALT, or LDH levels does not rise
above normal levels, does not rise more than 1.5-fold above normal levels, does not rise more than 3-fold
above normal levels, does not rise more than 5-fold above normal levels, or does not rise more than 10-fold
above normal levels.

In the case of a conditioning procedure prior to hematopoietic stem cell transplantation, the CD45
targeting moiety (e.g., anti-CD45 antibody, antigen-binding fragment thereof, or ADC) can be administered

to the patient at a time that optimally promotes engraftment of the exogenous hematopoietic stem cells, for
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instance, from about 1 hour to about 1 week (e.g., about 1 hour, about 2 hours, about 3 hours, about 4
hours, about 5 hours, about 6 hours, about 7 hours, about 8 hours, about 9 hours, about 10 hours, about 11
hours, about 12 hours, about 13 hours, about 14 hours, about 15 hours, about 16 hours, about 17 hours,
about 18 hours, about 19 hours, about 20 hours, about 21 hours, about 22 hours, about 23 hours, about 24
hours, about 2 days, about 3 days, about 4 days, about 5 days, about 6 days, about 7 days) or more prior to
administration of the exogenous hematopoietic stem cell transplant. Ranges including the numbers recited
herein are also included in the contemplated methods.

Dosing ranges described above may be combined with anti-CD45 ADCs having half-lives recited
herein.

Using the methods disclosed herein, a physician of skill in the art can administer to a human patient
in need of hematopoietic stem cell transplant therapy a targeting moiety (e.g., ADC, an antibody or an
antigen-binding fragment thereof) capable of binding an antigen expressed by hematopoietic stem cells
(e.g., CD45) or an antigen expressed by mature immune cells, such as T-cells (e.g., CD45). In this fashion,
a population of endogenous hematopoietic stem cells can be depleted prior to administration of an
exogenous hematopoietic stem cell graft so as to promote engraftment of the hematopoietic stem cell graft.
The antibody may be covalently conjugated to a toxin, such as a cytotoxic molecule described herein or
known in the art. For instance, an anti-CD45 antibody or antigen-binding fragment thereof can be covalently
conjugated to a cytotoxin, such as pseudomonas exotoxin A, deBouganin, diphtheria toxin, an amatoxin,
such as T-amanitin, a-amanitin, saporin, maytansine, a maytansinoid, an auristatin, an anthracycline, a
calicheamicin, irinotecan, SN-38, a duocarmycin, a pyrrolobenzodiazepine, a pyrrolobenzodiazepine dimer,
an indolinobenzodiazepine, an indolinobenzodiazepine dimer, or a variant thereof. This conjugation can be
performed using covalent bond-forming techniques described herein or known in the art. The antibody,
antigen-binding fragment thereof, or drug-antibody conjugate can subsequently be administered to the
patient, for example, by intravenous administration, prior to transplantation of exogenous hematopoietic
stem cells (such as autologous, syngeneic, or allogeneic hematopoietic stem cells) to the patient.

The anti-CD45 antibody, antigen-binding portion thereof, or drug-antibody conjugate can be
administered in an amount sufficient to reduce the quantity of endogenous hematopoietic stem cells, for
example, by about 10%, about 20%, about 30%, about 40%, about 50%, about 60%, about 70%, about
80%, about 90%, about 95%, or more prior to hematopoietic stem cell transplant therapy. The reduction in
hematopoietic stem cell count can be monitored using conventional techniques known in the art, such as by
FACS analysis of cells expressing characteristic hematopoietic stem cell surface antigens in a blood sample
withdrawn from the patient at varying intervals during conditioning therapy. For instance, a physician of skill
in the art can withdraw a blood sample from the patient at various time points during conditioning therapy
and determine the extent of endogenous hematopoietic stem cell reduction by conducting a FACS analysis
to elucidate the relative concentrations of hematopoietic stem cells in the sample using antibodies that bind
to hematopoietic stem cell marker antigens. According to some embodiments, when the concentration of
hematopoietic stem cells has reached a minimum value in response to conditioning therapy with an anti-
CD45 antibody, antigen-binding fragment thereof, or drug-antibody conjugate, the physician may conclude
the conditioning therapy, and may begin preparing the patient for hematopoietic stem cell transplant therapy.

The CD45 targeting moiety (e.g., anti-CD45 antibody, antigen-binding portion thereof, or drug-

41



20

25

30

35

40

WO 2021/168128 PCT/US2021/018599

antibody conjugate) can be administered to the patient in an aqueous solution containing one or more
pharmaceutically acceptable excipients, such as a viscosity-modifying agent. The aqueous solution may be
sterilized using techniques described herein or known in the art. The anti-CD45 antibody, antigen-binding
portion thereof, or drug-antibody conjugate can be administered to the patient at a dosage of, for example,
from about 0.001 mg/kg to about 100 mg/kg, from about 0.001 mg/kg to about 10 mg/kg, about 0.01 mg/kg
t0 9.5 mg/kg, about 0.1 mg/kg to 9 mg/kg, about 0.1 mg/kg to 8.5 mg/kg, about 0.1 mg/kg to 8 mg/kg, about
0.1 mg/kg to 7.5 mg/kg, about 0.1 mg/kg to 7 mg/kg, about 0.1 mg/kg to 6.5 mg/kg, about 0.1 mg/kg to 6
mg/kg, about 0.1 mg/kg to 5.5 mg/kg, about 0.1 mg/kg to 5 mg/kg, about 0.1 mg/kg to 4.5 mg/kg, about 0.1
mg/kg to 4 mg/kg, about 0.5 mg/kg to 3.5 mg/kg, about 0.5 mg/kg to 3 mg/kg, about 1 mg/kg to 10 mg/kg,
about 1 mg/kg to 9 mg/kg, about 1 mg/kg to 8 mg/kg, about 1 mg/kg to 7 mg/kg, about 1 mg/kg to 6 mg/kg,
about 1 mg/kg to 5 mg/kg, about 1 mg/kg to 4 mg/kg, or about 1 mg/kg to 3 mg/kg, prior to administration of
a hematopoietic stem cell graft to the patient. The anti-CD45 antibody, antigen-binding portion thereof, or
drug-antibody conjugate can be administered to the patient at a time that optimally promotes engraftment of
the exogenous hematopoietic stem cells, for instance, from about 1 hour to about 1 week (e.g., about 1
hour, about 2 hours, about 3 hours, about 4 hours, about 5 hours, about 6 hours, about 7 hours, about 8
hours, about 9 hours, about 10 hours, about 11 hours, about 12 hours, about 13 hours, about 14 hours,
about 15 hours, about 16 hours, about 17 hours, about 18 hours, about 19 hours, about 20 hours, about 21
hours, about 22 hours, about 23 hours, about 24 hours, about 2 days, about 3 days, about 4 days, about 5
days, about 6 days, or about 7 days) or more prior to administration of the exogenous hematopoietic stem
cell transplant.

In some embodiments, the CD45 targeting moiety (e.g., anti-CD45 antibody, antigen-binding portion
thereof, or ADC) is administered as a monotherapy, e.g., in the absence of an additional conditioning agent.
For instance, in particular embodiments, the CD45 targeting moiety (e.g., anti-CD45 ADC) is administered in
the absence of an additional immunosuppressant. For example, in some embodiments, a subject receiving
a CD45 targeting moiety coupled to a toxin as provided herein is not simultaneously receiving treatment with
an immunosuppressive agent. In some embodiments, the subject is not experiencing an effect of treatment
with an immunosuppressive agent at the time of administration of the CD45 targeting moiety. In some
embodiments, the subject has not been administered an immunosuppressive agent for at least 3 days, at
least 7 days, at least 14 days, at least 21 days, at least 28 days, at least 1 month, or at least two months
prior to the time of administration of the CD45 targeting moiety. In some embodiments, the subject has not
been administered an immunosuppressive agent for at least 3 days, at least 7 days, at least 14 days, at
least 21 days, at least 28 days, at least 1 month, or at least two months after the time of administration of the
CD45 targeting moiety. In some embodiments, the immunosuppressive agent comprises an anti-CD4
antibody or antigen binding portion thereof, an anti-CD8 antibody or antigen binding portion thereof, total
body irradiation (e.g., low dose TBI), and/or cyclophosphamide.

Following the conclusion of conditioning therapy, the patient may then receive an infusion (e.g., an
intravenous infusion) of exogenous hematopoietic stem cells, such as from the same physician that
performed the conditioning therapy or from a different physician. The physician may administer the patient
an infusion of autologous, syngeneic, or allogeneic hematopoietic stem cells, for instance, at a dosage of

from 1 x 103 to 1 x 10° hematopoietic stem cells/kg. The physician may monitor the engraftment of the

42



20

25

30

35

WO 2021/168128 PCT/US2021/018599

hematopoietic stem cell transplant, for example, by withdrawing a blood sample from the patient and
determining the increase in concentration of hematopoietic stem cells or cells of the hematopoietic lineage
(such as megakaryocytes, thrombocytes, platelets, erythrocytes, mast cells, myeloblasts, basophils,
neutrophils, eosinophils, microglia, granulocytes, monocytes, osteoclasts, antigen-presenting cells,
macrophages, dendritic cells, natural Killer cells, T-lymphocytes, and B-lymphocytes) following
administration of the transplant. This analysis may be conducted, for example, from 1 hour to 6 months, or
more, following hematopoietic stem cell transplant therapy (e.g., about 1 hour, about 2 hours, about 3
hours, about 4 hours, about 5 hours, about 6 hours, about 7 hours, about 8 hours, about 9 hours, about 10
hours, about 11 hours, about 12 hours, about 13 hours, about 14 hours, about 15 hours, about 16 hours,
about 17 hours, about 18 hours, about 19 hours, about 20 hours, about 21 hours, about 22 hours, about 23
hours, about 24 hours, about 2 days, about 3 days, about 4 days, about 5 days, about 6 days, about 7 days,
about 2 weeks, about 3 weeks, about 4 weeks, about 5 weeks, about 6 weeks, about 7 weeks, about 8
weeks, about 9 weeks, about 10 weeks, about 11 weeks, about 12 weeks, about 13 weeks, about 14 weeks,
about 15 weeks, about 16 weeks, about 17 weeks, about 18 weeks, about 19 weeks, about 20 weeks, about
21 weeks, about 22 weeks, about 23 weeks, about 24 weeks, or more). A finding that the concentration of
hematopoietic stem cells or cells of the hematopoietic lineage has increased (e.g., by about 1%, about 2%,
about 3%, about 4%, about 5%, about 6%, about 7%, about 8%, about 9%, about 10%, about 20%, about
30%, about 40%, about 50%, about 60%, about 70%, about 80%, about 90%, about 100%, about 200%,
about 500%, or more) following the transplant therapy relative to the concentration of the corresponding cell
type prior to transplant therapy provides one indication that treatment with the anti-CD45 antibody, antigen-
binding portion thereof, or drug-antibody conjugate has successfully promoted engraftment of the
transplanted hematopoietic stem cell graft.

Engraftment of hematopoietic stem cell transplants due to the administration of a CD45 targeting
moiety (e.g., anti-CD45 antibody, antigen-binding portions thereof, or ADCs), can manifest in a variety of
empirical measurements. For instance, engraftment of transplanted hematopoietic stem cells can be
evaluated by assessing the quantity of competitive repopulating units (CRU) present within the bone marrow
of a patient following administration of an antibody or antigen-binding portion thereof capable of binding
capable of binding an antigen expressed by hematopoietic stem cells (e.g., CD45) and subsequent
administration of a hematopoietic stem cell transplant. Additionally, one can observe engraftment of a
hematopoietic stem cell transplant by incorporating a reporter gene, such as an enzyme that catalyzes a
chemical reaction yielding a fluorescent, chromophoric, or luminescent product, into a vector with which the
donor hematopoietic stem cells have been transfected and subsequently monitoring the corresponding
signal in a tissue into which the hematopoietic stem cells have homed, such as the bone marrow. One can
also observe hematopoietic stem cell engraftment by evaluation of the quantity and survival of hematopoietic
stem and progenitor cells, for instance, as determined by fluorescence activated cell sorting (FACS) analysis
methods known in the art. Engraftment can also be determined by measuring white blood cell counts in
peripheral blood during a post-transplant period, and/or by measuring recovery of marrow cells by donor

cells in a bone marrow aspirate sample.
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Anti-CD45 Antibodies

In certain aspects of the present disclosure, antibodies, or antigen-binding portions thereof, capable
of binding CD45 (as expressed by CD45+ cells, such as hematopoietic stem cells or mature immune cells
(e.g. T-cells)), can be used as therapeutic agents alone or as antibody drug conjugates (ADCs) to (i) treat
cancers and autoimmune diseases characterized by CD45+ hematopoietic cells; and (ii) promote the
engraftment of transplanted hematopoietic stem cells in a patient in need of transplant therapy. These
therapeutic activities can be caused, for instance, by the binding of the anti-CD45 antibody or antigen-
binding fragment thereof, to CD45 expressed by a hematopoietic cell (e.g., hematopoietic stem cell),
leukocyte, or immune cell, e.g., mature immune cell (e.g., T cell}), such as a cancer cell, autoimmune cell, or
hematopoietic stem cell and subsequently inducing cell death. The depletion of endogenous hematopoietic
stem cells can provide a niche toward which transplanted hematopoietic stem cells can home, and
subsequently establish productive hematopoiesis. In this way, transplanted hematopoietic stem cells may
successfully engraft in a patient, such as human patient suffering from a stem cell disorder described herein.

The anti-CD45 antibodies described herein can be in the form of full-length antibodies, bispecific
antibodies, dual variable domain antibodies, multiple chain or single chain antibodies, and/or binding
fragments that specifically bind human CD45, including but not limited to Fab, Fab', (Fab')2, Fv), scFv
(single chain Fv), surrobodies (including surrogate light chain construct), single domain antibodies,
camelized antibodies and the like. They also can be of, or derived from, any isotype, including, for example,
IgA (e.g., IgA1 or IgA2), IgD, IgE, IgG (e.g. IgG1, 1gG2, IgG3 or IgG4), or IgM. In some embodiments, the
anti-CD45 antibody is an 1gG (e.g. IgG1, IgG2, IgG3 or IgG4).

Antibodies for use in conjunction with the methods described herein include variants of those
antibodies described above, such as antibody fragments that contain or lack an Fc domain, as well as
humanized variants of non-human antibodies described herein and antibody-like protein scaffolds (e.g.,
Fn3 domains) containing one or more, or all, of the CDRs or equivalent regions thereof of an antibody, or
antibody fragment, described herein. Exemplary antigen-binding fragments of the foregoing antibodies
include a dual-variable immunoglobulin domain, a single-chain Fv molecule (scFv), a diabody, a triabody, a
nanobody, an antibody-like protein scaffold, a Fv fragment, a Fab fragment, a F(ab’)2 molecule, and a
tandem di-scFv, among others.

In certain embodiments, an anti-CD45 antibody, or antigen binding fragment thereof, has a certain
dissociation rate which is particularly advantageous when used as a part of a conjugate. For example, an
anti-CD45 antibody has, in certain embodiments, an off rate constant (Koff) for human CD45 and/or rhesus
CD450f 1 x102t0o1x 103, 1x10%t01x10%, 1x10°%t0 1x10% 1x10%t0o 1 x1070r1x 107 to 1 x 10§,
as measured by bio-layer interferometry (BLI). In some embodiments, the antibody or antigen-binding
fragment thereof binds CD45 (e.g., human CD45 and/or rhesus CD45) with a Ko of about 100 nM or less,
about 90nM or less, about 80 nM or less, about 70 nM or less, about 60 nM or less, about 50 nM or less,
about 40 nM or less, about 30 nM or less, about 20 nM or less, about 10 nM or less, about 8 nM or less,
about 6 nM or less, about 4 nM or less, about 2 nM or less, about 1 nM or less as determined by a Bio-Layer
Interferometry (BLI) assay.

In one embodiment, the invention provides an antibody, or antigen binding portion thereof, that
binds to human CD45 (SEQ ID NO:175) and to cynomolgus CD45 (SEQ ID NO:194) and/or to rhesus CD45
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(SEQ ID NO:195). In some embodiments, the antibody, of antigen-binding portion thereof, can bind to
human CD45 with a Kp of about 100 nM or less, e.g., about 100 nM or less, about 90 nM or less, about 80
nM or less, about 70 nM or less, about 60 nM or less, about 50 nM or less, about 40 nM or less, about 30
nM or less, about 20 nM or less, about 10 nM or less, about 10 nM or less, or about 0.1 nM or less, as
determined by Bio-Layer Interferometry (BLI). In some embodiments, the antibody, of antigen-binding
portion thereof, can bind to cynomolgus CD45 with a Ko of about 100 nM or less, e.g., about 100 nM or less,
about 90 nM or less, about 80 nM or less, about 70 nM or less, about 60 nM or less, about 50 nM or less,
about 40 nM or less, about 30 nM or less, about 20 nM or less, about 10 nM or less, about 10 nM or less, or
about 0.1 nM or less, as determined by Bio-Layer Interferometry (BLI). In some embodiments, the antibody,
of antigen-binding portion thereof, can bind to rhesus CD45 with a Ko of about 100 nM or less, e.g., about
100 nM or less, about 90 nM or less, about 80 nM or less, about 70 nM or less, about 60 nM or less, about
50 nM or less, about 40 nM or less, about 30 nM or less, about 20 nM or less, about 10 nM or less, about 10
nM or less, or about 0.1 nM or less, as determined by Bio-Layer Interferometry (BLI). In some
embodiments, the antibody is a fully human antibody, or antigen-binding portion thereof. In other
embodiments, the antibody is a humanized antibody, or antigen-binding portion thereof. In some
embodiments, the antibody is a chimeric antibody, or antigen-binding portion thereof. In some
embodiments, the antibody is a deimmunized antibody, or antigen-binding portion thereof.

In one embodiment, an anti-CD45 antibody comprising one or more radiolabeled amino acids are
provided. A radiolabeled anti-CD45 antibody may be used for both diagnostic and therapeutic purposes
(conjugation to radiolabeled molecules is another possible feature). Nonlimiting examples of labels for
polypeptides include, but are not limited to 3H, 14C, 15N, 35S, 90Y, 99Tc, and 125I, 1311, and 186Re.
Methods for preparing radiolabeled amino acids and related peptide derivatives are known in the art (see for
instance Junghans et al., in Cancer Chemotherapy and Biotherapy 655-686 (2d edition, Chafner and Longo,
eds., Lippincott Raven (1996)) and U.S. Pat. No. 4,681,581, U.S. Pat. No. 4,735,210, U.S. Pat. No.
5,101,827, U.S. Pat. No. 5,102,990 (U.S. RE35,500), U.S. Pat. No. 5,648,471 and U.S. Pat. No. 5,697,902.
For example, a radioisotope may be conjugated by a chloramine T method.

The anti-CD45 antibodies, binding fragments, or conjugates thereof, described herein may also
include modifications and/or mutations that alter the properties of the antibodies and/or fragments, such as
those that increase half-life, increase or decrease ADCC, efc., as is known in the art.

In one embodiment, the anti-CD45 antibody or binding fragment thereof, comprises a modified Fc
region, wherein said modified Fc region comprises at least one amino acid modification relative to a wild-
type Fc region, such that said molecule has an altered affinity for or binding to an FcgammaR (FcyR).
Certain amino acid positions within the Fc region are known through crystallography studies to make a direct
contact with FcyR. Specifically, amino acids 234-239 (hinge region), amino acids 265-269 (B/C loop), amino
acids 297-299 (C'E loop), and amino acids 327-332 (F/G) loop. (see Sondermann et al., 2000 Nature, 406:
267-273). In some embodiments, the antibodies described herein may comprise variant Fc regions
comprising modification of at least one residue that makes a direct contact with an FcyR based on structural
and crystallographic analysis. In one embodiment, the Fc region of the anti-CD45 antibody, or antigen-
binding fragment thereof, comprises an amino acid substitution at amino acid 265 according to the EU index
as in Kabat et al., Sequences of Proteins of Immunological Interest, 5th Ed. Public Health Service, NH1, MD
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(1991), expressly incorporated herein by reference. The "EU index as in Kabat" refers to the numbering of
the human IgG1 EU antibody. In one embodiment, the Fc region comprises a D265A mutation. In one
embodiment, the Fc region comprises a D265C mutation. In some embodiments, the Fc region of the
antibody (or fragment thereof) comprises an amino acid substitution at amino acid 234 according to the EU
index as in Kabat. In one embodiment, the Fc region comprises a L234A mutation. In some embodiments,
the Fc region of the anti-CD45 antibody, or fragment thereof, comprises an amino acid substitution at amino
acid 235 according to the EU index as in Kabat. In one embodiment, the Fc region comprises a L235A
mutation.

In yet another embodiment, the Fc region comprises a L234A and L235A mutation (also referred to
herein as “L234A.L235A” or as “LALA”). In another embodiment, the Fc region comprises a L234A and
L235A mutation, wherein the Fc region does not include a P329G mutation. In a further embodiment, the Fc
region comprises a D265C, L234A, and L235A mutation (also referred to herein as “D265C.L234A.L235A").
In another embodiment, the Fc region comprises a D265C, L234A, and L235A mutation, wherein the Fc
region does not include a P329G mutation. In yet a further embodiment, the Fc region comprises a D265C,
L234A, L235A, and H435A mutation (also referred to herein as “D265C.L234A L235A.H435A”). In another
embodiment, the Fc region comprises a D265C, L234A, L235A, and H435A mutation, wherein the Fc region
does not include a P329G mutation. In a further embodiment, the Fc region comprises a D265C and H435A
mutation (also referred to herein as “D265C.H435A”). In yet another embodiment, the Fc region comprises a
D265A, S239C, L234A, and L235A mutation (also referred to herein as “D265A.S239C.L234A.L235A"). In
yet another embodiment, the Fc region comprises a D265A, S239C, L234A, and L235A mutation, wherein
the Fc region does not include a P329G mutation. In another embodiment, the Fc region comprises a
D265C, N297G, and H435A mutation (also referred to herein as “D265C.N297G.H435A”). In another
embodiment, the Fc region comprises a D265C, N297Q, and H435A mutation (also referred to herein as
“D265C.N297Q.H435A"). In another embodiment, the Fc region comprises a E233P, L234V, L235A and
delG236 (deletion of 236) mutation (also referred to herein as “E233P.L234V.L235A.delG236” or as
“EPLVLAdelG”). In another embodiment, the Fc region comprises a E233P, L234V, L235A and delG236
(deletion of 236) mutation, wherein the Fc region does not include a P329G mutation. In another
embodiment, the Fc region comprises a E233P, L234V, L235A, delG236 (deletion of 236) and H435A
mutation (also referred to herein as "E233P.L234V.L235A.delG236.H435A” or as “EPLVLAdelG.H435A”). In
another embodiment, the Fc region comprises a E233P, L234V, L235A, delG236 (deletion of 236) and
H435A mutation, wherein the Fc region does not include a P329G mutation. In another embodiment, the Fc
region comprises a L234A, L235A, S239C and D265A mutation. In another embodiment, the Fc region
comprises a L234A, L235A, S239C and D265A mutation, wherein the Fc region does not include a P329G
mutation. In another embodiment, the Fc region comprises a H435A, L234A, L235A, and D265C mutation.
In another embodiment, the Fc region comprises a H435A, L234A, L235A, and D265C mutation, wherein
the Fc region does not include a P329G mutation.

In some embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof, has a modified
Fc region such that, the antibody decreases an effector function in an in vitro effector function assay with a
decrease in binding to an Fc receptor (Fc R) relative to binding of an identical antibody comprising an

unmodified Fc region to the FcR. In some embodiments, the antibody, or antigen-binding fragment thereof,
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has a modified Fc region such that, the antibody decreases an effector function in an in vitro effector
function assay with a decrease in binding to an Fc gamma receptor (FcyR) relative to binding of an identical
antibody comprising an unmodified Fc region to the FcyR. In some embodiments, the FcyR is FcyR1. In
some embodiments, the FcyR is FcyR2A. In some embodiments, the FcyR is FcyR2B. In other
embodiments, the FcyR is FcyR2C. In some embodiments, the FcyR is FcyR3A. In some embodiments, the
FcyR is FcyR3B. In other embodiments, the decrease in binding is at least a 70% decrease, at least an
80% decrease, at least a 90% decrease, at least a 95% decrease, at least a 98% decrease, at least a 99%
decrease, or a 100% decrease in antibody binding to a FcyR relative to binding of the identical antibody
comprising an unmodified Fc region to the FcyR. In other embodiments, the decrease in binding is at least a
70% to a 100% decrease, at least an 80% to a 100% decrease, at least a 90% to a 100% decrease, at least
a 95% to a 100% decrease, or at least a 98% to a 100% decrease, in antibody binding to a FcyR relative to
binding of the identical antibody comprising an unmodified Fc region to the FcyR

In some embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof, has a modified
Fc region such that, the antibody decreases cytokine release in an in vitro cytokine release assay with a
decrease in cytokine release of at least 50% relative to cytokine release of an identical antibody comprising
an unmodified Fc region. In some embodiments, the decrease in cytokine release is at least a 70%
decrease, at least an 80% decrease, at least a 90% decrease, at least a 95% decrease, at least a 98%
decrease, at least a 99% decrease, or a 100% decrease in cytokine release relative to cytokine release of
the identical antibody comprising an unmodified Fc region. In some embodiments, the decrease in cytokine
release is at least a 70% to a 100% decrease, at least an 80% to a 100% decrease, at least a 90% to a
100% decrease, at least a 95% to a 100% decrease in cytokine release relative to cytokine release of the
identical antibody comprising an unmodified Fc region. In certain embodiments, cytokine release is by
immune cells.

In some embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof, has a modified
Fc region such that, the antibody decreases mast cell degranulation in an in vitro mast cell degranulation
assay with a decrease in mast cell degranulation of at least 50% relative to mast cell degranulation of an
identical antibody comprising an unmodified Fc region. In some embodiments, the decrease in mast cell
degranulation is at least a 70% decrease, at least an 80% decrease, at least a 90% decrease, at least a
95% decrease, at least a 98% decrease, at least a 99% decrease, or a 100% decrease in mast cell
degranulation relative to mast cell degranulation of the identical antibody comprising an unmodified Fc
region. In some embodiments, the decrease in mast cell degranulation is at least a 70% to a 100%
decrease, at least an 80% to a 100% decrease, at least a 90% to a 100% decrease, or at least a 95% to a
100% decrease, in mast cell degranulation relative to mast cell degranulation of the identical antibody
comprising an unmodified Fc region.

In some embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof, has a modified
Fc region such that, the antibody decreases or prevents antibody dependent cell phagocytosis (ADCP) in an
in vitro antibody dependent cell phagocytosis assay, with a decrease in ADCP of at least 50% relative to
ADCP of an identical antibody comprising an unmodified Fc region. In some embodiments, the decrease in

ADCP is at least a 70% decrease, at least an 80% decrease, at least a 90% decrease, at least a 95%
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decrease, at least a 98% decrease, at least a 99% decrease, or a 100% decrease in cytokine release
relative to cytokine release of the identical antibody comprising an unmodified Fc region.

In some embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof, comprises an
Fc region comprising one of the following modifications or combinations of modifications: D265A, D265C,
D265C / H435A, D265C / LALA, D265C / LALA / H435A, D265A / S239C / L234A / L235A / H435A, D265A /
S239C / L234A / L235A, D265C / N297G, D265C / N297G / H435A, D265C (EPLVLAdelG *), D265C
(EPLVLAdelG ) / H435A, D265C / N297Q / H435A, D265C / N297Q, EPLVLAdelG / H435A, EPLVLAdelG /
D265C, EPLVLAdeIG / D265A, N297A, N297G, or N297Q.

Binding or affinity between a modified Fc region and a Fc gamma receptor can be determined using
a variety of techniques known in the art, for example but not limited to, equilibrium methods (e.g., enzyme-
linked immunoabsorbent assay (ELISA); KinExA, Rathanaswami et al. Analytical Biochemistry, Vol. 373:52-
60, 2008; or radioimmunoassay (RIA)), or by a surface plasmon resonance assay or other mechanism of
kinetics-based assay (e.g., BIACORE.RTM. analysis or Octet. RTM. analysis (forteBIO)), and other methods
such as indirect binding assays, competitive binding assays fluorescence resonance energy transfer
(FRET), gel electrophoresis and chromatography (e.g., gel filtration). These and other methods may utilize
a label on one or more of the components being examined and/or employ a variety of detection methods
including but not limited to chromogenic, fluorescent, luminescent, or isotopic labels. A detailed description
of binding affinities and kinetics can be found in Paul, W. E., ed., Fundamental Inmunology, 4th Ed.,
Lippincott-Raven, Philadelphia (1999), which focuses on antibody-immunogen interactions. One example of
a competitive binding assay is a radioimmunoassay comprising the incubation of labeled antigen with the
antibody of interest in the presence of increasing amounts of unlabeled antigen, and the detection of the
antibody bound to the labeled antigen. The affinity of the antibody of interest for a particular antigen and the
binding off-rates can be determined from the data by scatchard plot analysis. Competition with a second
antibody can also be determined using radioimmunoassays. In this case, the antigen is incubated with
antibody of interest conjugated to a labeled compound in the presence of increasing amounts of an
unlabeled second antibody.

In one embodiment, an anti-CD45 antibody, or antigen-binding fragment thereof, having the Fc
modifications described herein (e.g., D265C, L234A, L235A, and/or H435A) has at least a 70% decrease, at
least an 80% decrease, at least a 90% decrease, at least a 95% decrease, at least a 98% decrease, at least
a 99% decrease, or a 100% decrease in binding to a Fc gamma receptor relative to binding of the identical
antibody comprising an unmodified Fc region to the Fc gamma receptor (e.g., as assessed by biolayer
interferometry (BLI)).

Without wishing to be bound by any theory, it is believed that Fc region binding interactions with a
Fc gamma receptor are essential for a variety of effector functions and downstream signaling events
including, but not limited to, antibody dependent cell-mediated cytotoxicity (ADCC) and complement
dependent cytotoxicity (CDC). Accordingly, in certain aspects, an antibody comprising a modified Fc region
(e.g., comprising a L234A, L235A, and/or a D265C mutation) has substantially reduced or abolished effector
functions. Effector functions can be assayed using a variety of methods known in the art, e.g., by measuring
cellular responses (e.g., mast cell degranulation or cytokine release) in response to the antibody of interest.
For example, using standard methods in the art, the Fc-modified antibodies can be assayed for their ability
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to trigger mast cell degranulation in vitro or for their ability to trigger cytokine release, e.g. by human
peripheral blood mononuclear cells.

The antibodies of the present disclosure may be further engineered to further modulate antibody
half-life by introducing additional Fc mutations, such as those described for example in (Dall'Acqua et al.
(2006) J Biol Chem 281: 23514-24), (Zalevsky et al. (2010) Nat Biotechnol 28: 157-9), (Hinton et al. (2004) J
Biol Chem 279: 6213-6), (Hinton et al. (2006) J Immunol 176: 346-56), (Shields et al. (2001) J Biol Chem
276: 6591-604), (Petkova et al. (2006) Int Immunol 18: 1759-69), (Datta-Mannan et al. (2007) Drug Metab
Dispos 35: 86-94), (Vaccaro et al. (2005) Nat Biotechnol 23: 1283-8), (Yeung et al. (2010) Cancer Res 70:
3269-77) and (Kim et al. (1999) Eur J Immunol 29: 2819-25), and include positions 250, 252, 253, 254, 256,
257, 307, 376, 380, 428, 434 and 435. Exemplary mutations that may be made singularly or in combination
are T250Q, M252Y, 1253A, S254T, T256E, P2571, T307A, D376V, E380A, M428L, H433K, N434S, N434A,
N434H, N434F, H435A and H435R mutations.

Thus, in one embodiment, the Fc region comprises a mutation resulting in a decrease in half-life
(e.g., relative to an antibody having an unmodified Fc region). An antibody having a short half-life may be
advantageous in certain instances where the antibody is expected to function as a short-lived therapeutic,
e.g., the conditioning step described herein where the antibody is administered followed by HSCs. Ideally,
the antibody would be substantially cleared prior to delivery of the HSCs, which also generally express a
target antigen (e.g., CD45) but are not the target of the antibody,(e.g., anti-CD45 antibody) unlike the
endogenous stem cells. In one embodiment, the Fc region comprises a mutation at position 435 (EU index
according to Kabat). In one embodiment, the mutation is an H435A mutation.

In one embodiment, the anti-CD45 antibody, or antigen-binding fragment thereof, described herein
has a half-life (e.g., in humans) equal to or less than about 24 hours, equal to or less than about 23 hours,
equal to or less than about 22 hours, equal to or less than about 21 hours, equal to or less than about 20
hours, equal to or less than about 19 hours, equal to or less than about 18 hours, equal to or less than about
17 hours, equal to or less than about 16 hours, equal to or less than about 15 hours, equal to or less than
about 14 hours, equal to or less than about 13 hours, equal to or less than about 12 hours, or equal to or
less than about 11 hours.

In one embodiment, the anti-CD45 antibody, or antigen-binding fragment thereof, described herein
has a half-life (e.g., in humans) of about 1-5 hours, about 5-10 hours, about 10-15 hours, about 15-20 hours,
or about 20 to 25 hours. In one embodiment, the half-life of the anti-CD45 antibody, or antigen-binding
fragment thereof, is about 5-7 hours; about 5-9 hours; about 5-11 hours; about 5-13 hours; about 5-15
hours; about 5-20 hours; about 5-24 hours; about 7-24 hours; about 9-24 hours; about 11-24 hours; about
12-22 hours; about 10-20 hours; about 8-18 hours; or about 14-24 hours.

In some aspects, the Fc region of the anti-CD45 antibody, or antigen-binding fragment thereof,
comprises two or more mutations that confer reduced half-life and reduce an effector function of the
antibody. In some embodiments, the Fc region comprises a mutation resulting in a decrease in half-life and
a mutation of at least one residue that can make direct contact with an FcyR (e.g., as based on structural
and crystallographic analysis). In one embodiment, the Fc region comprises a H435A mutation, a L234A

mutation, and a L235A mutation. In one embodiment, the Fc region comprises a H435A mutation and a
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D265C mutation. In one embodiment, the Fc region comprises a H435A mutation, a L234A mutation, a
L235A mutation, and a D265C mutation.

In some embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof, is conjugated to
a cytotoxin (e.g., amatoxin) by way of a cysteine residue in the Fc domain of the antibody or antigen-binding
fragment thereof.

In some embodiments of these aspects, the cysteine residue is naturally occurring in the Fc domain
of the anti-CD45 antibody, or antigen-binding fragment thereof. For instance, the Fc domain may be an IgG
Fc domain, such as a human IgG1 Fc domain, and the cysteine residue may be selected from the group
consisting of Cys261, Csy321, Cys367, and Cys425.

In some embodiments, the cysteine residue is introduced by way of a mutation in the Fc domain of
the anti-CD45 antibody, or antigen-binding fragment thereof. For instance, the cysteine residue may be
selected from the group consisting of Cys118, Cys239, and Cys265. In one embodiment, the Fc region of
the anti-CD45 antibody, or fragment thereof, comprises an amino acid substitution at amino acid 265
according to the EU index as in Kabat. In one embodiment, the Fc region comprises a D265C mutation. In
one embodiment, the Fc region comprises a D265C and H435A mutation. In one embodiment, the Fc
region comprises a D265C, a L234A, and a L235A mutation. In one embodiment, the Fc region comprises a
D265C, a L234A, a L235A, and a H435A mutation. In one embodiment, the Fc region of the anti-CD45
antibody, or antigen-binding fragment thereof, comprises an amino acid substitution at amino acid 239
according to the EU index as in Kabat. In one embodiment, the Fc region comprises a S239C mutation. In
one embodiment, the Fc region comprises a L234A mutation, a L235A mutation, a S239C mutation and a
D265A mutation. In another embodiment, the Fc region comprises a S239C and H435A mutation. In
another embodiment, the Fc region comprises a L234A mutation, a L235A mutation, and S239C mutation. In
yet another embodiment, the Fc region comprises a H435A mutation, a L234A mutation, a L235A mutation,
and S$239C mutation. In yet another embodiment, the Fc region comprises a H435A mutation, a L234A
mutation, a L235A mutation, a S239C mutation and D265A mutation.

Notably, Fc amino acid positions are in reference to the EU numbering index unless otherwise
indicated.

The variant Fc domains described herein are defined according to the amino acid modifications that
compose them. For all amino acid substitutions discussed herein in regard to the Fc region, numbering is
always according to the EU index. Thus, for example, D265C is an Fc variant with the aspartic acid (D) at
EU position 265 substituted with cysteine (C) relative to the parent Fc domain. Likewise, e.g.,
D265C/L234A/L235A defines a variant Fc variant with substitutions at EU positions 265 (D to C), 234 (L to
A), and 235 (L to A) relative to the parent Fc domain. A variant can also be designated according to its final
amino acid composition in the mutated EU amino acid positions. For example, the L234A/L235A mutant can
be referred to as LALA. It is noted that the order in which substitutions are provided is arbitrary. Notably, Fc
amino acid positions are in reference to the EU numbering index unless otherwise indicated.

In some embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof, herein
comprises an Fc region comprising one of the following modifications or combinations of modifications:
D265A, D265C, D265C / H435A, D265C / LALA, D265C / LALA / H435A, D265C / N297G, D265C / N297G /
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H435A, D265C (1gG2*), D265C (IgG2) / H435A, D265C / N297Q / H435A, D265C / N297Q), EPLVLAdelG /
H435A, N297A, N297G, or N297Q.

The antibodies, and binding fragments thereof, disclosed herein can be used in conjugates, as
described in more detail below.

Antibodies may be produced using recombinant methods and compositions, e.g., as described in
U.S. Pat. No. 4,816,567. In one embodiment, an isolated nucleic acid encoding an anti-CD45 antibody
described herein is provided. Such a nucleic acid may encode an amino acid sequence comprising the VL
and/or an amino acid sequence comprising the VH of the antibody (e.g., the light and/or heavy chains of the
antibody). In a further embodiment, one or more vectors (e.g., expression vectors) comprising such nucleic
acid are provided. In a further embodiment, a host cell comprising such nucleic acid is provided. In one such
embodiment, a host cell comprises (e.g., has been transformed with): (1) a vector comprising a nucleic acid
that encodes an amino acid sequence comprising the VL of the antibody and an amino acid sequence
comprising the VH of the antibody, or (2) a first vector comprising a nucleic acid that encodes an amino acid
sequence comprising the VL of the antibody and a second vector comprising a nucleic acid that encodes an
amino acid sequence comprising the VH of the antibody. In one embodiment, the host cell is eukaryotic, e.g.
a Chinese Hamster Ovary (CHO) cell or lymphoid cell (e.g., YO, NSO, Sp20 cell). In one embodiment, a
method of making an anti-CLL-1 antibody is provided, wherein the method comprises culturing a host cell
comprising a nucleic acid encoding the antibody, as provided above, under conditions suitable for
expression of the antibody, and optionally recovering the antibody from the host cell (or host cell culture
medium}.

For recombinant production of an anti-CD45 antibody, a nucleic acid encoding the antibody, e.g., as
described above, is isolated and inserted into one or more vectors for further cloning and/or expression in a
host cell. Such nucleic acid may be readily isolated and sequenced using conventional procedures (e.g., by
using oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and light
chains of the antibody).

Suitable host cells for cloning or expression of antibody-encoding vectors include prokaryotic or
eukaryotic cells described herein. For example, antibodies may be produced in bacteria, in particular when
glycosylation and Fc effector function are not needed. For expression of antibody fragments and
polypeptides in bacteria, see, e.g., U.S. Pat. Nos. 5,648,237, 5,789,199, and 5,840,523. (See also Charlton,
Methods in Molecular Biology, Vol. 248 (B.K.C. Lo, ed., Humana Press, Totowa, N.J., 2003), pp. 245-254,
describing expression of antibody fragments in E. coli.) After expression, the antibody may be isolated from
the bacterial cell paste in a soluble fraction and can be further purified.

Vertebrate cells may also be used as hosts. For example, mammalian cell lines that are adapted to
grow in suspension may be useful. Other examples of useful mammalian host cell lines are monkey kidney
CV1 line transformed by SV40 (COS-7); human embryonic kidney line (293 or 293 cells as described, e.g.,
in Graham et al., J. Gen Virol. 36:59 (1977)); baby hamster kidney cells (BHK}); mouse sertoli cells (TM4
cells as described, e.g., in Mather, Biol. Reprod. 23:243-251 (1980)); monkey kidney cells (CV1); African
green monkey kidney cells (VERO-76); human cervical carcinoma cells (HELA); canine kidney cells (MDCK;
buffalo rat liver cells (BRL 3A); human lung cells (W138); human liver cells (Hep G2); mouse mammary
tumor (MMT 060562); TRI cells, as described, e.g., in Mather et al., Annals N.Y. Acad. Sci. 383:44-68
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(1982); MRC 5 cells; and FS4 cells. Other useful mammalian host cell lines include Chinese hamster ovary
(CHO) cells, including DHFR- CHO cells (Urlaub et al., Proc. Natl. Acad. Sci. USA 77:4216 (1980)); and
myeloma cell lines such as YO, NSO and Sp2/0. For a review of certain mammalian host cell lines suitable
for antibody production, see, e.g., Yazaki and Wu, Methods in Molecular Biology, Vol. 248 (B. K. C. Lo, ed.,
Humana Press, Totowa, N.J.), pp. 255-268 (2003).

In one embodiment, the anti-CD45 antibody, or antigen binding fragment thereof, comprises variable
regions having an amino acid sequence that is at least 95%, 96%, 97% or 99% identical to the SEQ ID Nos
disclosed herein (Table 5). Alternatively, the anti-CD45 antibody, or antigen binding fragment thereof,
comprises CDRs comprising the SEQ ID Nos disclosed herein with framework regions of the variable
regions described herein having an amino acid sequence that is at least 95%, 96%, 97% or 99% identical to
the SEQ ID Nos disclosed herein (Table 5).

In one embodiment, the anti-CD45 antibody, or antigen binding fragment thereof, comprises a heavy
chain variable region and a heavy chain constant region having an amino acid sequence that is disclosed
herein. In another embodiment, the anti- CD45 antibody, or antigen binding fragment thereof, comprises a
light chain variable region and a light chain constant region having an amino acid sequence that is disclosed
herein. In yet another embodiment, the anti- CD45 antibody, or antigen binding fragment thereof, comprises
a heavy chain variable region, a light chain variable region, a heavy chain constant region and a light chain
constant region having an amino acid sequence that is disclosed herein.

Examples of anti-CD45 antibodies are described further herein.

Anti-CD45 Antibodies

Antibodies and antigen-binding fragments capable of binding human CD45 (mnRNA NCBI Reference
Sequence: NM_080921.3, Protein NCBI Reference Sequence: NP_563578.2), including those capable of
binding the isoform CD45R0, can be used in conjunction with the compositions and methods disclosed
herein, such as to promote engraftment of hematopoietic stem cell grafts in a patient in need of
hematopoietic stem cell transplant therapy. In one embodiment, the compositions and methods disclosed
herein include an anti-CD45 antibody or ADC that binds to human CD45RO as set forth in the amino acid
sequence of SEQ ID NO: 1. Antibodies that bind to the various isoforms of CD45 disclosed herein are also
contemplated for use in the methods and compositions disclosed herein. Multiple isoforms of CD45 arise
from the alternative splicing of 34 exons in the primary transcript. Splicing of exons 4, 5, 6, and potentially 7
give rise to multiple CD45 variations. Selective exon expression is observed in the CD45 isoforms

described in Table 1, below.

Table 1. Exon expression in various CD45 isoforms

CD45 Isoform Exon Expression Pattern
CD45RA (SEQ ID NO: 2
CD45RB (SEQ ID NO: 3
CD45RC (SEQ ID NO: 4
CD45R0 (SEQ ID NO: 1

Expresses exon 4 only

Expresses exon 5 only

Expresses exon 6 only

)
)
)
)

Does not express exons 4-6
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Alternative splicing can result in individual exons or combinations of exons expressed in various
isoforms of the CD45 protein (for example, CD45RA, CD45RAB, CD45RABC). In contrast, CD45RO lacks
expression of exons 4-6 and is generated from a combination of exons 1-3 and 7-34. There is evidence that
exon 7 can also be excluded from the protein, resulting in splicing together of exons 1-3 and 8-34. This
protein, designated E3-8, has been detected at the mRNA level but has not been currently identified by flow
cytometry.

CD45RO0 is currently the only known CD45 isoform expressed on hematopoietic stem cells.
CD45RA and CD45RABC have not been detected or are excluded from the phenotype of hematopoietic
stem cells. There is evidence from studies conducted in mice that CD45RB is expressed on fetal
hematopoietic stem cells, but it is not present on adult bone marrow hematopoietic stem cells. Notably,
CD45RC has a high rate of polymorphism in exon 6 found within Asian populations (a polymorphism at exon
6 in CD45RC is found in approximately 25% of the Japanese population). This polymorphism leads to high
expression of CD45R0O and decreased levels of CD45RA, CD45RB, and CD45RC. Additionally, CD45RA
variants (such as CD45RAB and CD45RAC) exhibit a polymorphism in exon 4 that has been associated with
autoimmune disease.

The presence of CD45R0O on hematopoietic stem cells and its comparatively limited expression on
other immune cells (such as T and B lymphocyte subsets and various myeloid cells) renders CD45RO a
particularly well-suited target for conditioning therapy for patients in need of a hematopoietic stem cell
transplant. As CD45RO only lacks expression of exons 4, 5, and 6, its use as an immunogen enables the
screening of pan CD45 Abs and CD45R0O-specific antibodies.

Anti-CD45 antibodies that can be used in conjunction with the patient conditioning methods
described herein include anti-CD45 antibodies, and antigen-binding portions thereof. Antigen-binding
portions of antibodies are well known in the art, and can readily be constructed based on the antigen-binding
region of the antibody. In exemplary embodiments, the anti-CD45 antibody used in conjunction with the
conditioning methods described herein can be a monoclonal antibody or antigen-binding fragment thereof, a
polyclonal antibody or antigen-binding fragment thereof, a humanized antibody or antigen-binding fragment
thereof, a fully human antibody or antigen-binding fragment thereof, a chimeric antibody or antigen-binding
fragment thereof, a bispecific antibody or antigen-binding fragment thereof, a dual-variable immunoglobulin
domain, a single-chain Fv molecule (scFv), a diabody, a triabody, a nanobody, an antibody-like protein
scaffold, a Fv fragment, a Fab fragment, a F(ab’)2 molecule, or a tandem di-scFv. Exemplary anti-CD45
antibodies which may be used in whole or in part in the ADCs or methods described herein are provided
below.

In some embodiments, the anti-CD45 antibody is Antibody A (AbA), Antibody B (AbB), Antibody C
(AbC), Antibody D (AbD), Antibody E (AbE), or Antibody F (AbF) as disclosed herein. These antibodies
cross react with human CD45 and rhesus CD45. Further, these antibodies are able to bind the extracellular
domains of the various isoforms of human CD45. Accordingly, in certain embodiments, the antibody herein
is a pan-specific anti-CD45 antibody (i.e., an antibody that binds all six human CD45 isoforms). Further,
AbA, AbB, and AbC disclosed herein (or antibodies having the binding regions or specificity of these
antibodies) can also bind to cynomolgus CD45.

53



20

25

30

35

WO 2021/168128 PCT/US2021/018599

The amino acid sequences for the various binding regions of anti-CD45 antibodies AbA, AbB, AbC,
AbD, AbE, and AbF are described in Table 5.

Included in the invention are humanized and chimeric anti-CD45 antibodies based on antibodies
AbA, AbB, or AbC, e.g., that comprise the CDRs as set forth in Table 5.

In one embodiment, the disclosure provides an anti-CD45 antibody, or antigen-binding fragment
thereof, comprising binding regions, e.g., CDRs, variable regions, corresponding to those of AbA. The
heavy chain variable region (VH) amino acid sequence of AbA is set forth in SEQ ID NO: 13 (see Table 5).
The VH CDR domain amino acid sequences of AbA are set forth in SEQ ID NO: 14 (VH CDR1); SEQ ID
NO: 15 (VH CDR2), and SEQ ID NO: 16 (VH CDRS). The light chain variable region (VL) amino acid
sequence of AbA is described in SEQ ID NO: 17 (see Table 5). The VL CDR domain amino acid sequences
of AbA are set forth in SEQ ID NO: 18 (VL CDR1); SEQ ID NO: 19 (VL CDR2), and SEQ ID NO: 20 (VL
CDR3). Accordingly, in certain embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof,
provided herein comprises a heavy chain variable region comprising the amino acid sequence set forth in
SEQ ID NO: 13, and a light chain variable region comprising the amino acid sequence as set forth in SEQ ID
NO: 17. In one embodiment, the anti-CD45 antibody comprises a heavy chain comprising a CDR1, CDR2
and CDR3 comprising the amino acid sequences set forth in SEQ ID NOs: 14, 15, and 16, and a light chain
variable region comprising a CDR1, CDR2 and CDR3 comprising the amino acid sequences set forth in
SEQ ID NOs: 18, 19, and 20.

Anti-human CD45 antibodies, or fragments thereof, that bind to the epitope on human CD45 bound
by any one of antibodies AbA, AbB, AbC, AbD, AbE, or AbF (or antibodies having the binding regions of
AbA, AbB, AbC, AbD, AbE, or AbF) are also contemplated herein. Further contemplated are anti-human
CD45 antibodies, or antigen binding fragments thereof, that compete with any one of antibodies AbA, AbB,
AbC, AbD, AbE, or AbF (or antibodies having the binding regions of AbA, AbB, AbC, AbD, AbE, or AbF) for
binding to human CD45, and/or for binding to cynomolgus CD45 or rhesus CD45. AbA-AbC are described,
for example, in International Publication No. W02020/092654, which is hereby incorporated by reference in
its entirety. AbD-AbF are described, for example, in International Application No. PCT/US2020/058373,
which is hereby incorporated by reference in its entirety.

In some embodiments, an anti-CD45 antibody, or antigen-binding fragment thereof, specifically
binds to human CD45 at a region comprising the amino acid sequence RNGPHERYHLEVEAGNT (SEQ ID
NO: 181). For example, in certain embodiments, the anti-CD45 antibody, or antigen-binding fragment
thereof, specifically binds to human CD45 at amino acid residues 486R, 493Y, and 502T of SEQ ID NO: 176
(fragment of CD45 isoform corresponding to NP_002829.3), or at residues corresponding thereto in a region
comprising the sequence RNGPHERYHLEVEAGNT (SEQ ID NO: 181; bold residues indicate binding site)
in other human CD45 isoforms. In some embodiments, the anti-CD45 antibody, or antigen-binding fragment
thereof, specifically binds to a fibronectin domain (e.g., fibronectin d4 domain) of human CD45.

In one embodiment, an isolated anti-CD45 antibody, or an antigen binding portion thereof,
specifically binds to an epitope of human CD45 comprising residues 486R, 493Y, and 502T of SEQ ID NO:
176, and also binds to cynomolgus and/or rhesus CD45.

In one embodiment, an isolated anti-CD45 antibody, or an antigen binding portion thereof,
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specifically binds to an epitope of human CD45 comprising the amino acid sequence
RNGPHERYHLEVEAGNT (SEQ ID NO: 181), and also binds to cynomolgus and rhesus CD45.

In one embodiment, an isolated anti-CD45 antibody, or an antigen binding portion thereof,
specifically binds to an epitope of human CD45 comprising the amino acid sequence
CRPPRDRNGPHERYHLEVEAGNTLVRNESHK (SEQ ID NO: 180), and binds to cynomolgus and rhesus
CD45.

In one embodiment, an isolated anti-CD45 antibody, or an antigen binding portion thereof,
specifically binds to an epitope of human CD45 comprising residues 486R, 493Y, and 502T of SEQ ID NO:
176; binds to at least one additional amino acid, at least two additional amino acids, at least three additional
amino acids, at least four additional amino acids, or at least five additional amino acids in a peptide
comprising RNGPHERYHLEVEAGNT (SEQ ID NO: 181), wherein the additional amino acid residues are
not residues 486R, 493Y, and 502T of SEQ ID NO: 176; and also binds to cynomolgous and rhesus CD45.

In one embodiment, the invention provides an anti-CD45 antibody, or antigen-binding fragment
thereof, comprising binding regions, e.g., CDRs, variable regions, corresponding to those of AbB. The
heavy chain variable region (VH) amino acid sequence of AbB is set forth in SEQ ID NO: 21 (see Table 5).
The VH CDR domain amino acid sequences of AbB are set forth in SEQ ID NO: 22 (VH CDR1); SEQ ID
NO: 23 (VH CDR2), and SEQ ID NO: 24 (VH CDRS). The light chain variable region (VL) amino acid
sequence of AbB is described in SEQ ID NO: 25 (see Table 5). The VL CDR domain amino acid sequences
of AbB are set forth in SEQ ID NO: 26 (VL CDR1); SEQ ID NO: 27 (VL CDR2), and SEQ ID NO: 28 (VL
CDR3). Accordingly, in certain embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof,
provided herein comprises a heavy chain variable region comprising the amino acid sequence set forth in
SEQ ID NO: 21, and a light chain variable region comprising the amino acid sequence as set forth in SEQ ID
NO: 25. In one embodiment, the anti-CD45 antibody comprises a heavy chain comprising a CDR1, CDR2
and CDR3 comprising the amino acid sequences set forth in SEQ ID NOs: 22, 23, and 24, and a light chain
variable region comprising a CDR1, CDR2 and CDR3 comprising the amino acid sequences set forth in
SEQ ID NOs: 26, 27, and 28.

In one embodiment, the invention provides an anti-CD45 antibody, or antigen-binding fragment
thereof, comprising binding regions, e.g., CDRs, variable regions, corresponding to those of AbC. The
heavy chain variable region (VH) amino acid sequence of AbC is set forth in SEQ ID NO: 29 (see Table 5).
The VH CDR domain amino acid sequences of AbC are set forth in SEQ ID NO: 30 (VH CDR1); SEQ ID
NO: 31 (VH CDR2), and SEQ ID NO: 32 (VH CDRS). The light chain variable region (VL) amino acid
sequence of AbC is described in SEQ ID NO: 33 (see Table 5). The VL CDR domain amino acid sequences
of AbC are set forth in SEQ ID NO: 34 (VL CDR1); SEQ ID NO: 35 (VL CDR2), and SEQ ID NO: 36 (VL
CDR3). Accordingly, in certain embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof,
provided herein comprises a heavy chain variable region comprising the amino acid sequence set forth in
SEQ ID NO: 29, and a light chain variable region comprising the amino acid sequence as set forth in SEQ ID
NO: 33. In one embodiment, the anti-CD45 antibody comprises a heavy chain comprising a CDR1, CDR2
and CDR3 comprising the amino acid sequences set forth in SEQ ID NOs: 30, 31, and 32, and a light chain
variable region comprising a CDR1, CDR2 and CDR3 comprising the amino acid sequences set forth in
SEQ ID NOs: 34, 35, and 36.
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In one embodiment, the invention provides an anti-CD45 antibody, or antigen-binding fragment
thereof, comprising binding regions, e.g., CDRs, variable regions, corresponding to those of AbD. The
heavy chain variable region (VH) amino acid sequence of AbD is set forth in SEQ ID NO: 37 (see Table 5).
The VH CDR domain amino acid sequences of AbD are set forth in SEQ ID NO: 38 (VH CDR1); SEQ ID
NO: 39 (VH CDR2), and SEQ ID NO: 40 (VH CDR3). The light chain variable region (VL) amino acid
sequence of AbD is described in SEQ ID NO: 41 (see Table 5). The VL CDR domain amino acid sequences
of AbD are set forth in SEQ ID NO: 42 (VL CDR1); SEQ ID NO: 43 (VL CDR2), and SEQ ID NO: 44 (VL
CDR3). Accordingly, in certain embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof,
provided herein comprises a heavy chain variable region comprising the amino acid sequence set forth in
SEQ ID NO: 37, and a light chain variable region comprising the amino acid sequence as set forth in SEQ ID
NO: 41. In one embodiment, the anti-CD45 antibody comprises a heavy chain comprising a CDR1, CDR2
and CDR3 comprising the amino acid sequences set forth in SEQ ID NOs: 38, 39, and 40, and a light chain
variable region comprising a CDR1, CDR2 and CDR3 comprising the amino acid sequences set forth in
SEQ ID NOs: 42, 43, and 44.

In one embodiment, the invention provides an anti-CD45 antibody, or antigen-binding fragment
thereof, comprising binding regions, e.g., CDRs, variable regions, corresponding to those of AbE. The
heavy chain variable region (VH) amino acid sequence of AbE is set forth in SEQ ID NO: 47 (see Table 5).
The VH CDR domain amino acid sequences of AbE are set forth in SEQ ID NO: 48 (VH CDR1); SEQ ID
NO: 49 (VH CDR2), and SEQ ID NO: 50 (VH CDR3). The light chain variable region (VL) amino acid
sequence of AbE is described in SEQ ID NO: 51 (see Table 5). The VL CDR domain amino acid sequences
of AbE are set forth in SEQ ID NO: 52 (VL CDR1); SEQ ID NO: 53 (VL CDR2), and SEQ ID NO: 54 (VL
CDR3). Accordingly, in certain embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof,
provided herein comprises a heavy chain variable region comprising the amino acid sequence set forth in
SEQ ID NO: 47, and a light chain variable region comprising the amino acid sequence as set forth in SEQ ID
NO: 51. In one embodiment, the anti-CD45 antibody comprises a heavy chain comprising a CDR1, CDR2
and CDR3 comprising the amino acid sequences set forth in SEQ ID NOs: 48, 49, and 50, and a light chain
variable region comprising a CDR1, CDR2 and CDR3 comprising the amino acid sequences set forth in
SEQ ID NOs: 52, 53, and 54.

In one embodiment, the invention provides an anti-CD45 antibody, or antigen-binding fragment
thereof, comprising binding regions, e.g., CDRs, variable regions, corresponding to those of AbF. The
heavy chain variable region (VH) amino acid sequence of AbF is set forth in SEQ ID NO: 57 (see Table 5).
The VH CDR domain amino acid sequences of AbF are set forth in SEQ ID NO: 58 (VH CDR1); SEQ ID NO:
59 (VH CDR2), and SEQ ID NO: 60 (VH CDRS). The light chain variable region (VL) amino acid sequence
of AbF is described in SEQ ID NO: 61 (see Table 5). The VL CDR domain amino acid sequences of AbF
are set forth in SEQ ID NO: 62 (VL CDR1); SEQ ID NO: 63 (VL CDR2), and SEQ ID NO: 64 (VL CDR3).
Accordingly, in certain embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof, provided
herein comprises a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID
NO: 57, and a light chain variable region comprising the amino acid sequence as set forth in SEQ ID NO:
61. In one embodiment, the anti-CD45 antibody comprises a heavy chain comprising a CDR1, CDR2 and
CDR3 comprising the amino acid sequences set forth in SEQ ID NOs: 58, 59, and 60, and a light chain

56



20

25

30

35

40

WO 2021/168128 PCT/US2021/018599

variable region comprising a CDR1, CDR2 and CDR3 comprising the amino acid sequences set forth in
SEQ ID NOs: 62, 63, and 64.

In some embodiments, the anti-CD45 antibody is Antibody 1 (Ab1), Antibody 2 (Ab2), Antibody 3
(Ab3), Antibody 4 (Ab4), Antibody 5 (Ab5), Antibody 6 (Ab6) or Antibody 7 (Ab7) as disclosed herein. These
antibodies cross react with human CD45, rhesus CD45, and cynomolgus CD45. Further, these antibodies
are pan-specific, in that they are able to bind the extracellular domains of the various isoforms of human
CD45. Ab1-Ab7 are described, for example, in International Application No. PCT/US2020/058373, which is
hereby incorporated by reference in its entirety.

The extracellular region of human CD45 includes a mucin-like domain, and four fibronectin-like
domains (d1, d2, d3, and d4). Without wishing to be bound by any theory, it is believed that antibodies Ab1,
Ab2, Ab3, Ab4, Ab5, Ab6, and Ab7 interact with residues of human CD45 located within the d3 and d4
fibronectin-like domains. In particular, these antibodies may interact with a fragment of human CD45 set
forth in SEQ ID NO:178, and a fragment of human CD45 set forth in SEQ ID NO:180. Crosslinking studies
(described in International Application No. PCT/US2020/058373, which is hereby incorporated by reference)
suggest that the antibodies can specifically interact with one or more CD45 amino acid residues, which are
conserved between human CD45, cynomolgus CD45, and rhesus CD45. These residues include 405T,
407K, 419Y, 425K, and 505R (numbered with reference to the fragment of hCD45 set forth in SEQ ID
NO:176). In addition, these antibodies may interact with residues 481R and/or 509H in human CD45
(numbered with reference to the fragment of hCD45 set forth in SEQ ID NO:176). Accordingly, in some
embodiments, the anti-CD45 antibody is an antibody, or antigen-binding portion thereof, that binds to human
CD45 at an epitope located in the d3 and/or d4 fibronectin-like domains. In some embodiments, the anti-
CD45 antibody is an antibody, or antigen-binding portion thereof, that binds to CD45 at an epitope of human
CD45 located within CD45 fragment 2 (SEQ ID NO:178) and/or CD45 fragment 4 (SEQ ID NO:180). In
some embodiments, the anti-CD45 antibody is an antibody, or antigen-binding portion thereof, that binds to
CD45 at an epitope of human CD45 located within CD45 fragment 1 (SEQ ID NO:177) and/or CD45
fragment 3 (SEQ ID NO:179).

In some embodiments, the antibody, or antigen-binding portion thereof, binds to CD45 at an epitope
comprising at least one, at least two, at least three, at least four, or least five amino acid residues that are
conserved among human CD45, cynomolgus CD45, and/or rhesus CD45. For example, in some
embodiments, the antibody, or antigen-binding portion thereof, can bind to at least one, at least two, at least
three, at least four, or all five of the following amino acid residues in human CD45: 405T, 407K, 419Y, 425K,
and 505R (numbered with reference to the fragment of hCD45 set forth in SEQ ID NO:176). In some
embodiments, the antibody, or antigen-binding portion thereof, can bind to one or more, two or more, three
or more, four or more, five or more, six or more, or seven of the following amino acid residues in human
CD45: 405T, 407K, 419Y, 425K, 481R, and 505R, 509H (numbered with reference to the fragment of
hCD45 set forth in SEQ ID NO:176). Also provided herein is an antibody, or antigen-binding portion thereof,
that competes with Ab1, Ab2, Ab3, Ab4, Ab5, Ab6, and/or Ab7 for binding to human CD45 (SEQ ID
NO:175). In some embodiments, the antibody, or antigen-binding portion thereof, can also compete with
Ab1, Ab2, Ab3, Ab4, Ab5, Ab6, and/or Ab7 for binding to cynomolgus CD45 (SEQ ID NO:194), and/or
rhesus CD45 (SEQ ID NO:195).
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Anti-human CD45 antibodies, or fragments thereof, that bind to the epitope on human CD45 bound
by any one of antibodies Ab1, Ab2, Ab3, Ab4, Ab5, Ab6, or Ab7 (or antibodies having the binding regions of
Ab1, Ab2, Ab3, Ab4, Ab5, Ab6, or Ab7) are also contemplated for use in the methods and compositions
provided herein. Further contemplated are anti-human CD45 antibodies, or antigen binding fragments
thereof, that compete with any one of antibodies Ab1, Ab2, Ab3, Ab4, Ab5, Ab6, or Ab7 (or antibodies
having the binding regions of Ab1, Ab2, Ab3, Ab4, Ab5, Ab6, or Ab7) for binding to human CD45, and/or for
binding to cynomolgus CD45 or rhesus CD45.

In one embodiment, the invention provides an anti-CD45 antibody, or antigen-binding fragment
thereof, comprising binding regions, e.g., CDRs, variable regions, corresponding to those of Ab1. The
heavy chain variable region (VH) amino acid sequence of Ab1 is set forth in SEQ ID NO: 67 (see Table 5).
The VH CDR domain amino acid sequences of Ab1 are set forth in SEQ ID NO: 68 (VH CDR1); SEQ ID NO:
69 (VH CDR2), and SEQ ID NO: 70 (VH CDRS3). The light chain variable region (VL) amino acid sequence
of Ab1 is described in SEQ ID NO: 71 (see Table 5). The VL CDR domain amino acid sequences of Ab1
are set forth in SEQ ID NO: 72 (VL CDR1); SEQ ID NO: 73 (VL CDR2), and SEQ ID NO: 74 (VL CDR3).
Accordingly, in certain embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof, provided
herein comprises a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID
NO: 67, and a light chain variable region comprising the amino acid sequence as set forth in SEQ ID NO:
71. In one embodiment, the anti-CD45 antibody comprises a heavy chain comprising a CDR1, CDR2 and
CDRS3 comprising the amino acid sequences set forth in SEQ ID NOs: 68, 69, and 70, and a light chain
variable region comprising a CDR1, CDR2 and CDR3 comprising the amino acid sequences set forth in
SEQ ID NOs: 72, 73, and 74.

In one embodiment, the invention provides an anti-CD45 antibody, or antigen-binding fragment
thereof, comprising binding regions, e.g., CDRs, variable regions, corresponding to those of Ab2. The
heavy chain variable region (VH) amino acid sequence of Ab2 is set forth in SEQ ID NO: 77 (see Table 5).
The VH CDR domain amino acid sequences of Ab2 are set forth in SEQ ID NO: 78 (VH CDR1); SEQ ID NO:
79 (VH CDR2), and SEQ ID NO: 80 (VH CDRS3). The light chain variable region (VL) amino acid sequence
of Ab2 is described in SEQ ID NO: 81 (see Table 5). The VL CDR domain amino acid sequences of Ab2
are set forth in SEQ ID NO: 82 (VL CDR1); SEQ ID NO: 83 (VL CDR2), and SEQ ID NO: 84 (VL CDR3).
Accordingly, in certain embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof, provided
herein comprises a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID
NO: 77, and a light chain variable region comprising the amino acid sequence as set forth in SEQ ID NO:
81. In one embodiment, the anti-CD45 antibody comprises a heavy chain comprising a CDR1, CDR2 and
CDRS3 comprising the amino acid sequences set forth in SEQ ID NOs: 78, 79, and 80, and a light chain
variable region comprising a CDR1, CDR2 and CDR3 comprising the amino acid sequences set forth in
SEQ ID NOs: 82, 83, and 84.

In one embodiment, the invention provides an anti-CD45 antibody, or antigen-binding fragment
thereof, comprising binding regions, e.g., CDRs, variable regions, corresponding to those of Ab3. The
heavy chain variable region (VH) amino acid sequence of Ab3 is set forth in SEQ ID NO: 87 (see Table 5).
The VH CDR domain amino acid sequences of Ab3 are set forth in SEQ ID NO: 88 (VH CDR1); SEQ ID NO:
89 (VH CDR2), and SEQ ID NO: 90 (VH CDRS3). The light chain variable region (VL) amino acid sequence
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of Ab3 is described in SEQ ID NO: 91 (see Table 5). The VL CDR domain amino acid sequences of Ab3
are set forth in SEQ ID NO: 92 (VL CDR1); SEQ ID NO: 93 (VL CDR2), and SEQ ID NO: 94 (VL CDR3).
Accordingly, in certain embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof, provided
herein comprises a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID
NO: 87, and a light chain variable region comprising the amino acid sequence as set forth in SEQ ID NO:
91. In one embodiment, the anti-CD45 antibody comprises a heavy chain comprising a CDR1, CDR2 and
CDR3 comprising the amino acid sequences set forth in SEQ ID NOs: 88, 89, and 90, and a light chain
variable region comprising a CDR1, CDR2 and CDR3 comprising the amino acid sequences set forth in
SEQ ID NOs: 92, 93, and 94.

In one embodiment, the invention provides an anti-CD45 antibody, or antigen-binding fragment
thereof, comprising binding regions, e.g., CDRs, variable regions, corresponding to those of Ab4. The
heavy chain variable region (VH) amino acid sequence of Ab4 is set forth in SEQ ID NO: 97 (see Table 5).
The VH CDR domain amino acid sequences of Ab4 are set forth in SEQ ID NO: 98 (VH CDR1); SEQ ID NO:
99 (VH CDR2), and SEQ ID NO: 100 (VH CDRS). The light chain variable region (VL) amino acid sequence
of Ab4 is described in SEQ ID NO: 101 (see Table 5). The VL CDR domain amino acid sequences of Ab4
are set forth in SEQ ID NO: 102 (VL CDR1); SEQ ID NO: 103 (VL CDR2), and SEQ ID NO: 104 (VL CDRS3).
Accordingly, in certain embodiments, the anti-CD45 antibody, or antigen-binding fragment thereof, provided
herein comprises a heavy chain variable region comprising the amino acid sequence set forth in SEQ ID
NO: 97, and a light chain variable region comprising the amino acid sequence as set forth in SEQ ID NO:
101. In one embodiment, the anti-CD45 antibody comprises a heavy chain comprising a CDR1, CDR2 and
CDR3 comprising the amino acid sequences set forth in SEQ ID NOs: 98, 99, and 100, and a light chain
variable region comprising a CDR1, CDR2 and CDR3 comprising the amino acid sequences set forth in
SEQ ID NOs: 102, 103, and 104.

In one embodiment, the invention provides an anti-CD45 antibody, or antigen-binding fragment
thereof, comprising binding regions, e.g., CDRs, variable regions, corresponding to those of Ab5. The
heavy chain variable region (VH) amino acid sequence of Ab5 is set forth in SEQ ID NO: 107 (see Table 5).
The VH CDR domain amino acid sequences of Ab5 are set forth in SEQ ID NO: 108 (VH CDR1); SEQ ID
NO: 109 (VH CDR2), and SEQ ID NO: 110 (VH CDRS). The light chain variable region (VL) amino acid
sequence of Ab5 is described in SEQ ID NO: 111 (see Table 5). The VL CDR domain amino acid
sequences of Ab5 are set forth in SEQ ID NO: 112 (VL CDR1); SEQ ID NO: 113 (VL CDR2), and SEQ ID
NO: 114 (VL CDRS3). Accordingly, in certain embodiments, the anti-CD45 antibody, or antigen-binding
fragment thereof, provided herein comprises a heavy chain variable region comprising the amino acid
sequence set forth in SEQ ID NO: 107, and a light chain variable region comprising the amino acid
sequence as set forth in SEQ ID NO: 111. In one embodiment, the anti-CD45 antibody comprises a heavy
chain comprising a CDR1, CDR2 and CDR3 comprising the amino acid sequences set forth in SEQ ID NOs:
108, 109, and 110, and a light chain variable region comprising a CDR1, CDR2 and CDR3 comprising the
amino acid sequences set forth in SEQ ID NOs: 112, 113, and 114.

In one embodiment, the invention provides an anti-CD45 antibody, or antigen-binding fragment
thereof, comprising binding regions, e.g., CDRs, variable regions, corresponding to those of Ab6. The
heavy chain variable region (VH) amino acid sequence of Ab6 is set forth in SEQ ID NO: 117 (see Table 5).
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The VH CDR domain amino acid sequences of Ab6 are set forth in SEQ ID NO: 118 (VH CDR1); SEQ ID
NO: 119 (VH CDR2), and SEQ ID NO: 120 (VH CDR83). The light chain variable region (VL) amino acid
sequence of Abb6 is described in SEQ ID NO: 121 (see Table 5). The VL CDR domain amino acid
sequences of Ab6 are set forth in SEQ ID NO: 122 (VL CDR1); SEQ ID NO: 123 (VL CDR2), and SEQ ID
NO: 124 (VL CDR83). Accordingly, in certain embodiments, the anti-CD45 antibody, or antigen-binding
fragment thereof, provided herein comprises a heavy chain variable region comprising the amino acid
sequence set forth in SEQ ID NO: 117, and a light chain variable region comprising the amino acid
sequence as set forth in SEQ ID NO: 121. In one embodiment, the anti-CD45 antibody comprises a heavy
chain comprising a CDR1, CDR2 and CDR3 comprising the amino acid sequences set forth in SEQ ID NOs:
118, 119, and 120, and a light chain variable region comprising a CDR1, CDR2 and CDR3 comprising the
amino acid sequences set forth in SEQ ID NOs: 122, 123, and 124.

In one embodiment, the invention provides an anti-CD45 antibody, or antigen-binding fragment
thereof, comprising binding regions, e.g., CDRs, variable regions, corresponding to those of Ab7. The
heavy chain variable region (VH) amino acid sequence of Ab7 is set forth in SEQ ID NO: 127 (see Table 5).
The VH CDR domain amino acid sequences of Ab7 are set forth in SEQ ID NO: 128 (VH CDR1); SEQ ID
NO: 129 (VH CDR2), and SEQ ID NO: 130 (VH CDRS). The light chain variable region (VL) amino acid
sequence of Ab7 is described in SEQ ID NO: 131 (see Table 5). The VL CDR domain amino acid
sequences of Ab7 are set forth in SEQ ID NO: 132 (VL CDR1); SEQ ID NO: 133 (VL CDR2), and SEQ ID
NO: 134 (VL CDRS3). Accordingly, in certain embodiments, the anti-CD45 antibody, or antigen-binding
fragment thereof, provided herein comprises a heavy chain variable region comprising the amino acid
sequence set forth in SEQ ID NO: 127, and a light chain variable region comprising the amino acid
sequence as set forth in SEQ ID NO: 131. In one embodiment, the anti-CD45 antibody comprises a heavy
chain comprising a CDR1, CDR2 and CDR3 comprising the amino acid sequences set forth in SEQ ID NOs:
128, 129, and 130, and a light chain variable region comprising a CDR1, CDR2 and CDR3 comprising the
amino acid sequences set forth in SEQ ID NOs: 132, 133, and 134.

In certain embodiments, an antibody comprises a modified heavy chain (HC) variable region
comprising an HC variable domain described in Table 5, or a variant of a HC variant region in Table 5, which
variant (i) differs from a HC variable domain described in Table 5in 1, 2, 3, 4 or 5 amino acids substitutions,
additions or deletions; (ii) differs from a HC variable domain described in Table 5 in at most 5, 4, 3, 2, or 1
amino acids substitutions, additions or deletions; (iii) differs from a HC variable domain described in Table 5
in 1-5, 1-3, 1-2, 2-5 or 3-5 amino acids substitutions, additions or deletions and/or (iv) comprises an amino
acid sequence that is at least about 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to SEQ
ID NO: 1, wherein in any of (i)-(iv), an amino acid substitution may be a conservative amino acid substitution
or a non-conservative amino acid substitution.

In certain embodiments, an antibody comprises a modified light chain (LC) variable region
comprising a LC variable domain described in Table 5, or a variant thereof, which variant (i) differs from a
LC variable domain described in Table 5in 1, 2, 3, 4 or 5 amino acids substitutions, additions or deletions;
(ii) differs from a LC variable domain described in Table 5 in at most 5, 4, 3, 2, or 1 amino acids
substitutions, additions or deletions; (iii) differs from a LC variable domain described in Table 5 in 1-5, 1-3, 1-

2, 2-5 or 3-5 amino acids substitutions, additions or deletions and/or (iv) comprises an amino acid sequence
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that is at least about 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a LC variable domain
described in Table 5, wherein in any of (i)-(iv), an amino acid substitution may be a conservative amino acid
substitution or a non-conservative amino acid substitution.

In certain embodiments, an anti-CD45 antibody comprises the CDRs described herein in Table 5
wherein the CDR comprises a conservative amino acid substitution (or 2, 3, 4, or 5 amino acid substitutions)
while retaining the CD45 specificity of the antibody (i.e., specificity similar to AbA, AbB, or AbC).

In certain embodiments, an anti-CD45 antibody is a de-immunized antibody based on AbA, AbB or
AbC antibodies, or antigen binding portions thereof. A de-immunized antibody is one whose V regions have
been chosen to lack T-cell epitopes or altered to remove T-cell epitopes, thereby minimizing or eliminating
the potential for the antibody to be immunogenic. In certain embodiments, an anti-CD45 antibody is de-
immunized by selecting or engineering framework domains to be without T-cell epitopes, which if present in
the antibody sequence would enable the human subject to make a HAHA/HAMA response against the anti-
CD45 antibody, resulting in an immune-mediated reaction that causes adverse events in human subjects or
diminished treatment effectiveness. The antibodies disclosed herein (i.e., the AbA, AbB, and AbC variable
and CDR sequences described in Table 5) can serve as a parent sequence from which a de-immunized
antibody can be derived.

In one embodiment, the anti-CD45 antibody is or is derived from clone HI30, which is commercially
available from BIOLEGEND® (San Diego, CA), or a humanized variant thereof. Humanization of antibodies
can be performed by replacing framework residues and constant region residues of a non-human antibody
with those of a germline human antibody according to procedures known in the art (as described, for
instance, in Example 7, below). Additional anti-CD45 antibodies that can be used in conjunction with the
methods described herein include the anti-CD45 antibodies ab10558, EP322Y, MEM-28, ab10559, 0.N.125,
F10-89-4, Hle-1, 2B11, YTH24.5, PD7/26/16, F10-89-4, 1B7, ab154885, B-A11, phosphor S1007,
ab170444, EP350, Y321, GA90, D3/9, X1 6/99, and LT45, which are commercially available from ABCAM®
(Cambridge, MA), as well as humanized variants thereof. Further anti-CD45 antibodies that may be used in
conjunction with the patient conditioning procedures described herein include anti-CD45 antibody
HPA000440, which is commercially available from SIGMA-ALDRICH® (St. Louis, MO), and humanized
variants thereof. Additional anti-CD45 antibodies that can be used in conjunction with the patient
conditioning methods described herein include murine monoclonal antibody BC8, which is described, for
instance, in Matthews et al., Blood 78:1864-1874, 1991, the disclosure of which is incorporated herein by
reference as it pertains to anti-CD45 antibodies, as well as humanized variants thereof. Further anti-CD45
antibodies that can be used in conjunction with the methods described herein include monoclonal antibody
YAML568, which is described, for instance, in Glatting et al., J. Nucl. Med. 8:1335-1341, 2006, the
disclosure of which is incorporated herein by reference as it pertains to anti-CD45 antibodies, as well as
humanized variants thereof. Additional anti-CD45 antibodies that can be used in conjunction with the patient
conditioning procedures described herein include monoclonal antibodies YTH54.12 and YTH25.4, which are
described, for instance, in Brenner et al., Ann. N.Y. Acad. Sci. 996:80-88, 2003, the disclosure of which is
incorporated herein by reference as it pertains to anti-CD45 antibodies, as well as humanized variants
thereof. Additional anti-CD45 antibodies for use with the patient conditioning methods described herein
include UCHL1, 2H4, SN130, MD4.3, MBI, and MT2, which are described, for instance, in Brown et al.,
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Immunology 64:331-336, 1998, the disclosure of which is incorporated herein by reference as it pertains to
anti-CD45 antibodies, as well as humanized variants thereof. Additional anti-CD45 antibodies that can be
used in conjunction with the methods described herein include those produced and released from American
Type Culture Collection (ATCC) Accession Nos. RA3-6132, RA3-2C2, and TIB122, as well as monoclonal
antibodies C363.16A, and 13/2, which are described, for instance, in Johnson et al., J. Exp. Med. 169:1179-
1184, 1989, the disclosure of which is incorporated herein by reference as it pertains to anti-CD45
antibodies, as well as humanized variants thereof. Further anti-CD45 antibodies that can be used in
conjunction with the patient conditioning methods described herein include the monoclonal antibodies AHN-
12.1, AHN-12, AHN-12.2, AHN-12.3, AHN-12.4, HLe-1, and KC56(T200), which are described, for instance,
in Harvath et al., J. Immunol. 146:949-957, 1991, the disclosure of which is incorporated herein by reference
as it pertains to anti-CD45 antibodies, as well as humanized variants thereof.

Additional anti-CD45 antibodies that can be used in conjunction with the patient conditioning
methods described herein include those described, for example, in US Patent Nos. 7,265,212 (which
describes, e.g., anti-CD45 antibodies 39E11, 16C9, and 1G10, among other clones); 7,160,987 (which
describe, e.g., anti-CD45 antibodies produced and released by ATCC Accession No. HB-11873, such as
monoclonal antibody 6G3); and 6,099,838 (which describes, e.g., anti-CD45 antibody MT3, as well as
antibodies produced and released by ATCC Accession Nos. HB220 (also designated MB23G2) and HB223),
as well as US 2004/0096901 and US 2008/0003224 (which describes, e.g., anti-CD45 antibodies produced
and released by ATCC Accession No. PTA-7339, such as monoclonal antibody 17.1), the disclosures of
each of which are incorporated herein by reference as they pertain to anti-CD45 antibodies.

Further anti-CD45 antibodies that can be used in conjunction with the patient conditioning methods
described herein include antibodies produced and released from ATCC Accession Nos. MB4B4, MB23G2,
14.8, GAP 8.3, 74-9-3, 1/24.D6, 9.4, 4B2, M1/9.3.4.HL.2, as well as humanized and/or affinity-matured
variants thereof. Affinity maturation can be performed, for instance, using in vitro display techniques
described herein or known in the art, such as phage display.

Additional anti-CD45 antibodies that can be used in conjunction with the patient conditioning
methods described herein include anti-CD45 antibody T29/33, which is described, for instance, in Morikawa
et al, Int. J. Hematol. 54:495-504, 1991, the disclosure of which is incorporated herein by reference as it
pertains to anti-CD45 antibodies.

In certain embodiments, the anti-CD45 antibody is selected from apamistamab (also known 90Y-
BC8, lomab-B, BC8; as described in, e.g., US20170326259, W02017155937, and Orozco et al. Blood.
127.3 (2016): 352-359.) or BC8-B10 (as described, e.g., in Li et al. PloS one 13.10 (2018): e0205135.), each
of which is incorporated by reference. Other anti-CD45 antibodies have been described, for example, in
W02003/048327, WO2016/016442, US2017/0226209, US2016/0152733, US9,701,756; US2011/0076270,
or US7,825,222, each of which is incorporated by reference in its entirety.

For example, in one embodiment, the anti-CD45 antibody, or antigen-binding fragment thereof,
comprising binding regions, e.g., CDRs, variable regions, corresponding to those of apamistamab. The
heavy chain variable region (VH) amino acid sequence of apamistamab is set forth in SEQ ID NO: 7 (see
Table 5). The light chain variable region (VL) amino acid sequence of apamistamab is described in SEQ ID
NO: 8 (see Table 5). In other embodiments, an anti-CD45 antibody, or antigen-binding portion thereof,
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comprises a variable heavy chain comprising the amino acid residues set forth in SEQ ID NO: 7, and a light
chain variable region as set forth in SEQ ID NO: 8. In one embodiment, the anti-CD45 antibody comprises a
heavy chain comprising a CDR1, CDR2 and CDR3 of apamistamab, and a light chain variable region
comprising a CDR1, CDR2 and CDR3 of apamistamab.

In one embodiment, the anti-CD45 antibody comprises a heavy chain of an anti-CD45 antibody
described herein, and a light chain variable region of anti-CD45 antibody described herein. In one
embodiment, the anti-CD45 antibody comprises a heavy chain comprising a CDR1, CDR2 and CDR3 of an
anti-CD45 antibody described herein, and a light chain variable region comprising a CDR1, CDR2 and
CDR3 of an anti-CD45 antibody described herein.

In another embodiment, the antibody, or antigen-binding fragment thereof, comprises a heavy chain
variable region that comprises an amino acid sequence having at least 95% identity to an anti-CD45
antibody herein, e.g., at least 95%, 96%, 97%, 98%, 99%, or 100% identity to an anti-CD45 antibody herein.
In certain embodiments, an antibody comprises a modified heavy chain (HC) variable region comprising an
HC variable domain of an anti-CD45 antibody herein, or a variant thereof, which variant (i) differs from the
anti-CD45 antibody in 1, 2, 3, 4 or 5 amino acids substitutions, additions or deletions; (ii) differs from the
anti-CD45 antibody in at most 5, 4, 3, 2, or 1 amino acids substitutions, additions or deletions; (iii) differs
from the anti-CD45 antibody in 1-5, 1-3, 1-2, 2-5 or 3-5 amino acids substitutions, additions or deletions
and/or (iv) comprises an amino acid sequence that is at least about 75%, 80%, 85%, 90%, 95%, 96%, 97%,
98% or 99% identical to the anti-CD45 antibody, wherein in any of (i}-(iv), an amino acid substitution may be
a conservative amino acid substitution or a non-conservative amino acid substitution; and wherein the
modified heavy chain variable region can have an enhanced biological activity relative to the heavy chain
variable region of the anti-CD45 antibody, while retaining the CD45 binding specificity of the antibody.

Antibodies and antigen-binding fragments that may be used in conjunction with the compositions
and methods described herein include the above-described antibodies and antigen-binding fragments
thereof, as well as humanized variants of those non-human antibodies and antigen-binding fragments
described above and antibodies or antigen-binding fragments that bind the same epitope as those described
above, as assessed, for instance, by way of a competitive CD45 binding assay.

Consensus CDRs

Ab1, Ab2, Ab3, Ab4, Ab5, Ab6, and Ab7 bind to the same epitope on human CD45, and share
certain consensus residues in their CDR regions (see International Application No. PCT/US2020/058373,
which is hereby incorporated by reference). Consensus heavy chain amino acid CDR sequences are
presented in SEQ ID NO:188, SEQ ID NO:189, and SEQ ID NO:190; and consensus light chain amino acid
CDR sequences are presented in SEQ ID NO:191, SEQ ID NO:192, and SEQ ID NO:193.

Accordingly, in some embodiments, the anti-CD45 antibody, or antigen-binding portion thereof, can
comprise a heavy chain variable region comprising a CDR1 domain comprising the amino acid sequence as
set forth in SEQ ID NO:188, a CDR2 domain comprising the amino acid sequence as set forth in SEQ ID
NO:189, and a CDR3 domain comprising the amino acid sequence as set forth in SEQ ID NO:190; and a
light chain variable region comprising a CDR1 domain comprising the amino acid sequence as set forth in
SEQ ID NO:191, a CDR2 domain comprising the amino acid sequence as set forth in SEQ ID NO:192; and
a CDR3 domain comprising the amino acid sequence as set forth in SEQ ID NO:193. The foregoing
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antibody can, in some embodiments, further comprise a heavy chain constant region and/or a light chain
constant region. For example, in some embodiments, the foregoing antibody can further comprise a heavy
chain constant region selected from that set forth in any one of SEQ ID NO:183, SEQ ID NO:184, SEQ ID
NO:185, SEQ ID NO:186, or SEQ ID NO:187, and/or a light chain constant region set forth in SEQ ID
NO:182.

Methods of Identifying Antibodies

Methods for high throughput screening of antibody, or antibody fragment libraries for molecules
capable of binding an antigen (e.g., CD45) expressed by hematopoietic stem cells or mature immune cells
(e.g., T cells}) may be used to identify and affinity mature antibodies useful for treating cancers, autoimmune
diseases, and conditioning a patient (e.g., a human patient) in need of hematopoietic stem cell therapy as
described herein. Such methods include in vitro display techniques known in the art, such as phage display,
bacterial display, yeast display, mammalian cell display, ribosome display, mRNA display, and cDNA
display, among others. The use of phage display to isolate antibodies, or antigen-binding fragments, that
bind biologically relevant molecules has been reviewed, for example, in Felici et al., Biotechnol. Annual Rev.
1:149-183, 1995; Katz, Annual Rev. Biophys. Biomol. Struct. 26:27-45, 1997; and Hoogenboom et al.,
Immunotechnology 4:1-20, 1998, the disclosures of each of which are incorporated herein by reference as
they pertain to in vitro display techniques. Randomized combinatorial peptide libraries have been
constructed to select for polypeptides that bind cell surface antigens as described in Kay, Perspect. Drug
Discovery Des. 2:251-268, 1995 and Kay et al., Mol. Divers. 1:139-140, 1996, the disclosures of each of
which are incorporated herein by reference as they pertain to the discovery of antigen-binding molecules.
Proteins, such as multimeric proteins, have been successfully phage-displayed as functional molecules
(see, for example, EP 0349578; EP 4527839; and EP 0589877, as well as Chiswell and McCafferty, Trends
Biotechnol. 10:80-84 1992, the disclosures of each of which are incorporated herein by reference as they
pertain to the use of in vitro display techniques for the discovery of antigen-binding molecules. In addition,
functional antibody fragments, such as Fab and scFv fragments, have been expressed in in vitro display
formats (see, for example, McCafferty et al., Nature 348:552- 554, 1990; Barbas et al., Proc. Natl. Acad. Sci.
USA 88:7978-7982, 1991; and Clackson et al., Nature 352:624-628, 1991, the disclosures of each of which
are incorporated herein by reference as they pertain to in vitro display platforms for the discovery of antigen-
binding molecules). Human anti-CD45 antibodies can also be generated, for example, in the HuMAb-
Mouse® or XenoMouse™. These techniques, among others, can be used to identify and improve the affinity
of antibodies, antibody or fragments, capable of binding an antigen (e.g., CD45) expressed by hematopoietic
stem cells can in turn be used to deplete endogenous hematopoietic stem cells in a patient (e.g., a human
patient) in need of hematopoietic stem cell transplant therapy.

In addition to in vitro display techniques, computational modeling techniques can be used to design
and identify antibodies capable of binding an antigen (e.g., CD45) expressed by hematopoietic stem cells, in
silico. For example, using computational modeling techniques, one of skill in the art can screen libraries of
antibodies, or antibody fragments, in silico for molecules capable of binding specific epitopes on CD45, such
as extracellular epitopes of CD45.
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Additional techniques can be used to identify antibodies, or antibody fragments, capable of binding
an antigen expressed by hematopoietic stem cells (e.g CD45) and that are internalized by the cell, for
instance, by receptor-mediated endocytosis. For example, the in vitro display techniques described above
can be adapted to screen for antibodies, or antibody fragments, that bind an antigen expressed by
hematopoietic stem cells (e.g., or CD45) and that are subsequently internalized by the cells. Phage display
represents one such technique that can be used in conjunction with this screening paradigm. To identify an
anti-CD45 antibody that are subsequently internalized by hematopoietic stem cells, one of skill in the art can
use the phage display techniques described in Williams et al., Leukemia 19:1432-1438, 2005, the disclosure
of which is incorporated herein by reference in its entirety. For example, using mutagenesis methods known
in the art, recombinant phage libraries can be produced that encode antibodies, antibody fragments, such as
scFv fragments, Fab fragments, diabodies, triabodies, and '°Fn3 domains, among others, or ligands that
contain randomized amino acid cassettes (e.g., in one or more, or all, of the CDRs or equivalent regions
thereof or an antibody or antibody fragment). The framework regions, hinge, Fc domain, and other regions
of the antibodies or antibody fragments may be designed such that they are non-immunogenic in humans,
for instance, by virtue of having human germline antibody sequences or sequences that exhibit only minor
variations relative to human germline antibodies.

Using phage display techniques described herein or known in the art, phage libraries containing
randomized antibodies, or antibody fragments, covalently bound to the phage particles can be incubated
with an antigen (e.g., CD45), for instance, by first incubating the phage library with blocking agents (such as,
for instance, milk protein, bovine serum albumin, and/or IgG so as to remove phage encoding antibodies, or
antibody fragments, that exhibit non-specific protein binding and phage that encode antibodies or fragments
thereof that bind Fc domains, and then incubating the phage library with a population of hematopoietic stem
cells or mature immune cells (e.g., T-cells), which express, e.g., CD45. The phage library can be incubated
with the hematopoietic stem cells for a time sufficient to allow antibodies (e.g., an anti-CD45 antibody) or
antibody fragments, to bind the cognate cell-surface antigen (e.g., CD45) and to subsequently be
internalized by the hematopoietic stem cells (e.g., from 30 minutes to 6 hours at 4° C, such as 1 hour at 4°
C). Phage containing antibodies, or antibody fragments, that do not exhibit sufficient affinity for the antigen
(e.g., CD45) so as to permit binding to, and internalization by, hematopoietic stem cells can subsequently be
removed by washing the cells, for instance, with cold (4° C) 0.1 M glycine buffer at pH 2.8. Phage bound to
antibodies, or antibody fragments, that have been internalized by the hematopoietic stem cells can be
identified, for instance, by lysing the cells and recovering internalized phage from the cell culture medium.
The phage can then be amplified in bacterial cells, for example, by incubating bacterial cells with recovered
phage in 2xYT medium using methods known in the art. Phage recovered from this medium can then be
characterized, for instance, by determining the nucleic acid sequence of the gene(s) encoding the
antibodies, or antibody fragments, inserted within the phage genome. The encoded antibodies, or antibody
fragments, can subsequently be prepared de novo by chemical synthesis (for instance, of antibody
fragments, such as scFv fragments) or by recombinant expression (for instance, of full-length antibodies).

The internalizing capacity of the prepared antibodies, or antibody fragments, can be assessed, for
instance, using radionuclide internalization assays known in the art. For example, antibodies (e.g., anti-CD45

antibody), or antibody fragments, identified using in vitro display techniques described herein or known in the art

65



20

25

30

35

40

WO 2021/168128 PCT/US2021/018599

can be functionalized by incorporation of a radioactive isotope, such as '8F, 75Br, 77Br, 22|, 123], 124] 125] 129] 131]
211AL 67Ga, 111In, 99Tc, '%9YDb, '86Re, %4Cu, 67Cu, '77Lu, 7"As, 72As, 86Y °0Y 897y 212Bj 213Bj or 225Ac. For instance,
radioactive halogens, such as '8F, 75Br, 77Br, 122], 123], 124] 125] 129] 131] 211 At, can be incorporated into antibodies,
or antibody fragments, using beads, such as polystyrene beads, containing electrophilic halogen reagents (e.g.,
lodination Beads, Thermo Fisher Scientific, Inc., Cambridge, MA). Radiolabeled antibodies, fragments thereof,
or ADCs, can be incubated with hematopoietic stem cells for a time sufficient to permit internalization (e.g., from
30 minutes to 6 hours at 4° C, such as 1 hour at 4° C). The cells can then be washed to remove non-internalized
antibodies or fragments thereof, (e.g., using cold (4° C) 0.1 M glycine buffer at pH 2.8). Internalized antibodies,
or antibody fragments, can be identified by detecting the emitted radiation (e.g., y-radiation) of the resulting
hematopoietic stem cells in comparison with the emitted radiation (e.g., y-radiation) of the recovered wash buffer.
The foregoing internalization assays can also be used to characterize ADCs.

Antibodies may be produced using recombinant methods and compositions, e.g., as described in U.S.
Pat. No. 4,816,567. In one embodiment, isolated nucleic acid encoding an anti-CD45 antibody described herein
is provided. Such nucleic acid may encode an amino acid sequence comprising the VL and/or an amino acid
sequence comprising the VH of the antibody (e.g., the light and/or heavy chains of the antibody). In a further
embodiment, one or more vectors (e.g., expression vectors) comprising such nucleic acid are provided. In a
further embodiment, a host cell comprising such nucleic acid is provided. In one such embodiment, a host cell
comprises (e.g., has been transformed with): (1) a vector comprising a nucleic acid that encodes an amino acid
sequence comprising the VL of the antibody and an amino acid sequence comprising the VH of the antibody, or
(2) a first vector comprising a nucleic acid that encodes an amino acid sequence comprising the VL of the
antibody and a second vector comprising a nucleic acid that encodes an amino acid sequence comprising the
VH of the antibody. In one embodiment, the host cell is eukaryotic, e.g. a Chinese Hamster Ovary (CHO) cell or
lymphoid cell (e.g., YO, NSO, Sp20 cell). In one embodiment, a method of making an anti-CLL-1 antibody is
provided, wherein the method comprises culturing a host cell comprising a nucleic acid encoding the antibody,
as provided above, under conditions suitable for expression of the antibody, and optionally recovering the
antibody from the host cell (or host cell culture medium).

For recombinant production of an anti-CD45 antibody nucleic acid encoding an antibody, e.g., as
described above, is isolated and inserted into one or more vectors for further cloning and/or expression in a host
cell. Such nucleic acid may be readily isolated and sequenced using conventional procedures (e.g., by using
oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and light chains of
the antibody).

Suitable host cells for cloning or expression of antibody-encoding vectors include prokaryotic or
eukaryotic cells described herein. For example, antibodies may be produced in bacteria, in particular when
glycosylation and Fc effector function are not needed. For expression of antibody fragments and polypeptides in
bacteria, see, e.g., U.S. Pat. Nos. 5,648,237, 5,789,199, and 5,840,523. (See also Charlton, Methods in
Molecular Biology, Vol. 248 (B.K.C. Lo, ed., Humana Press, Totowa, N.J., 2003), pp. 245-254, describing
expression of antibody fragments in E. coli.) After expression, the antibody may be isolated from the bacterial
cell paste in a soluble fraction and can be further purified.

Vertebrate cells may also be used as hosts. For example, mammalian cell lines that are adapted to grow
in suspension may be useful. Other examples of useful mammalian host cell lines are monkey kidney CV1 line

66



WO 2021/168128 PCT/US2021/018599

transformed by SV40 (COS-7); human embryonic kidney line (293 or 293 cells as described, e.g., in Graham et
al., J. Gen Virol. 36:59 (1977)); baby hamster kidney cells (BHK); mouse sertoli cells (TM4 cells as described,
e.g., in Mather, Biol. Reprod. 23:243-251 (1980)); monkey kidney cells (CV1); African green monkey kidney cells
(VERO-76); human cervical carcinoma cells (HELA); canine kidney cells (MDCK; buffalo rat liver cells (BRL 3A);
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human lung cells (W138); human liver cells (Hep G2); mouse mammary tumor (MMT 060562); TRI cells, as
described, e.g., in Mather et al., Annals N.Y. Acad. Sci. 383:44-68 (1982); MRC 5 cells; and FS4 cells. Other
useful mammalian host cell lines include Chinese hamster ovary (CHO) cells, including DHFR- CHO cells
(Urlaub et al., Proc. Natl. Acad. Sci. USA 77:4216 (1980)); and myeloma cell lines such as Y0, NSO and Sp2/0.
For a review of certain mammalian host cell lines suitable for antibody production, see, e.g., Yazaki and Wu,
Methods in Molecular Biology, Vol. 248 (B. K. C. Lo, ed., Humana Press, Totowa, N.J.), pp. 255-268 (2003). In

one embodiment, the host cell is eukaryotic, e.g. a Chinese Hamster Ovary (CHO) cell or lymphoid cell (e.g., YO,

NS0, Sp20 cell).

Antibody Drug Conjugates

Antibodies and antigen-binding fragments thereof described herein can be conjugated (linked) to a
cytotoxin via a linker. In some embodiments, the cytotoxic molecule is conjugated to a cell internalizing
antibody, or antigen-binding fragment thereof as disclosed herein such that following the cellular uptake of
the antibody, or fragment thereof, the cytotoxin may access its intracellular target and mediate
hematopoietic cell death. Any number of cytotoxins can be conjugated to the anti-CD45 antibody, or antigen-
binding fragment thereof, e.g., 1,2, 3,4, 5,6, 7, or 8.

Cytotoxins suitable for use with the compositions and methods described herein include DNA-
intercalating agents, (e.g., anthracyclines), agents capable of disrupting the mitotic spindle apparatus (e.g.,
vinca alkaloids, maytansine, maytansinoids, and derivatives thereof), RNA polymerase inhibitors (e.g., an
amatoxin, such as a-amanitin, and derivatives thereof), and agents capable of disrupting protein
biosynthesis (e.g., agents that exhibit rRNA N-glycosidase activity, such as saporin and ricin A-chain),

among others known in the art.

Cytotoxins

Various cytotoxins can be conjugated to an anti-CD45 antibody, or antigen-binding fragment thereof,
via a linker for use in the therapies described herein. In particular, the anti-CD45 ADCs include an antibody
(or an antigen-binding fragment thereof) conjugated (i.e., covalently attached by a linker) to a cytotoxic
moiety (or cytotoxin). In various embodiments, the cytotoxic moiety exhibits reduced or no cytotoxicity when
bound in a conjugate, but resumes cytotoxicity after cleavage from the linker. In various embodiments, the
cytotoxic moiety maintains cytotoxicity without cleavage from the linker. In some embodiments, the cytotoxic
molecule is conjugated to a cell internalizing antibody, or antigen-binding fragment thereof as disclosed
herein, such that following the cellular uptake of the antibody, or fragment thereof, the cytotoxin may access
its intracellular target and, e.g., mediate T cell death.

ADCs of the present disclosure therefore may be of the general formula Ab-(Z-L-D)», wherein an
antibody or antigen-binding fragment thereof (Ab) is conjugated (covalently linked) to linker (L}, through a

chemical moiety (Z), to a cytotoxic moiety (“drug,” D), each as disclosed herein.
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Accordingly, the antibody or antigen-binding fragment thereof may be conjugated to a number of
drug moieties as indicated by integer n, which represents the average number of cytotoxins per antibody,
which may range, e.g., from about 1 to about 20. In some embodiments, n is from 1 to 4. In some
embodiments, n is 1. The average number of drug moieties per antibody in preparations of ADC from
conjugation reactions may be characterized by conventional means such as mass spectroscopy, ELISA
assay, and HPLC. The quantitative distribution of ADC in terms of n may also be determined. In some
instances, separation, purification, and characterization of homogeneous ADC where n is a certain value
from ADC with other drug loadings may be achieved by means such as reverse phase HPLC or
electrophoresis.

Some anti-CD45 ADCs may be limited by the number of attachment sites on the antibody. For
example, where the attachment is a cysteine thiol, an antibody may have only one or several cysteine thiol
groups, or may have only one or several sufficiently reactive thiol groups through which a linker may be
attached. Generally, antibodies do not contain many free and reactive cysteine thiol groups which may be
linked to a drug moiety; primarily, cysteine thiol residues in antibodies exist as disulfide bridges. In certain
embodiments, an antibody may be reduced with a reducing agent such as dithiothreitol (DTT) or
tricarbonylethylphosphine (TCEP), under partial or total reducing conditions, to generate reactive cysteine
thiol groups. In certain embodiments, higher drug loading, e.g. n>5, may cause aggregation, insolubility,
toxicity, or loss of cellular permeability of certain antibody-drug conjugates.

In certain embodiments, fewer than the theoretical maximum of drug moieties are conjugated to an
antibody during a conjugation reaction. An antibody may contain, for example, lysine residues that do not
react with the drug-linker intermediate or linker reagent, as discussed below. Only the most reactive lysine
groups may react with an amine-reactive linker reagent. In certain embodiments, an antibody is subjected to
denaturing conditions to reveal reactive nucleophilic groups such as lysine or cysteine.

The loading (drug/antibody ratio) of an ADC may be controlled in different ways, e.g., by: (i) limiting
the molar excess of drug-linker intermediate or linker reagent relative to antibody, (ii} limiting the conjugation
reaction time or temperature, (iii) partial or limiting reductive conditions for cysteine thiol modification, (iv)
engineering by recombinant techniques the amino acid sequence of the antibody such that the number and
position of cysteine residues is modified for control of the number and/or position of linker-drug attachments.

Cytotoxins suitable for use with the compositions and methods described herein include DNA-
intercalating agents, (e.g., anthracyclines), agents capable of disrupting the mitotic spindle apparatus (e.g.,
vinca alkaloids, maytansine, maytansinoids, and derivatives thereof), RNA polymerase inhibitors (e.g., an
amatoxin, such as a-amanitin, and derivatives thereof), and agents capable of disrupting protein
biosynthesis (e.g., agents that exhibit rRNA N-glycosidase activity, such as saporin and ricin A-chain),
among others known in the art.

In some embodiments, the cytotoxin is a microtubule-binding agent (for instance, maytansine or a
maytansinoid), an amatoxin, pseudomonas exotoxin A, deBouganin, diphtheria toxin, saporin, an auristatin,
an anthracycline, a calicheamicin, irinotecan, SN-38, a duocarmycin, a pyrrolobenzodiazepine, a
pyrrolobenzodiazepine dimer, an indolinobenzodiazepine, an indolinobenzodiazepine dimer, an
indolinobenzodiazepine pseudodimer, or a variant thereof, or another cytotoxic compound described herein

or known in the art.
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In some embodiments, the cytotoxin of the antibody-drug conjugate is an RNA polymerase inhibitor.
In some embodiments, the RNA polymerase inhibitor is an amatoxin or derivative thereof. In some
embodiments, the cytotoxin of the antibody-drug conjugate as disclosed herein is an amatoxin or derivative
thereof, such as an a-amanitin, B-amanitin, y-amanitin, e&-amanitin, amanin, amaninamide, amanullin,
amanullinic acid, proamanullin or a derivative thereof.

Additional details regarding cytotoxins that can be used in the anti-CD45 ADCs useful in the

methods of the present disclosure are described below.

Amatoxins

The methods and compositions disclosed herein include ADCs comprising an RNA polymerase
inhibitor, e.g., an amatoxin, as the cytotoxin conjugated to an anti-CD45 antibody, or antigen-binding
fragment thereof. In some embodiments, the RNA polymerase inhibitor is an amatoxin or derivative thereof.
In some embodiments, the cytotoxin of the antibody-drug conjugate as disclosed herein is an amatoxin or
derivative thereof, such as an a-amanitin, -amanitin, y-amanitin, e-amanitin, amanin, amaninamide,
amanullin, amanullinic acid, proamanullin or a derivative thereof. Structures of the various naturally
occurring amatoxins are disclosed in, e.g., Zanotti et al., Int. J. Peptide Protein Res. 30, 1987, 450-459.
Amatoxins useful in conjunction with the compositions and methods described herein include compounds
according to, but are not limited to, formula (Ill}, including a-amanitin, B-amanitin, y-amanitin, e-amanitin,

amanin, amaninamide, amanullin, amanullinic acid, or proamanullin. Formula (lll} is as follows:

(1)

wherein R1 is H, OH, or ORa;

Rz is H, OH, or ORes;

Ra and Rs, when present, together with the oxygen atoms to which they are bound, combine to form
an optionally substituted 5-membered heterocycloalkyl group;

Rs is H or Rp;

R4 is H, OH, ORp, or Rp;

Rs is H, OH, ORb, or Ro;

Re is H, OH, ORp, or Rp;

Rz is H, OH, ORp, or Rp;

Res is OH, NH2, or ORb;
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Re is H, OH, or ORp;

Xis -8-, -§(0)-, or -SO2-; and

Rb is optionally substituted alkyl (e.g., C1-Cs alkyl), optionally substituted heteroalkyl (e.g., C1-Cs
heteroalkyl), optionally substituted alkenyl (e.g., C2-Cs alkenyl), optionally substituted heteroalkenyl (e.g., Cz-

5  Cs heteroalkenyl), optionally substituted alkynyl (e.g., C2-Cs alkynyl), optionally substituted heteroalkynyl

(e.g., C2-Cs heteroalkynyl), optionally substituted cycloalkyl, optionally substituted heterocycloalkyl,
optionally substituted aryl, or optionally substituted heteroaryl.

For instance, in one embodiment, amatoxins useful in conjunction with the compositions and

methods described herein include compounds according to formula (ll1A)

HO
HO
H
N
NH o
0
Rs HNe O
0 Ra HN HN
X Q
N ¥ o)
HO 4 N/U\/NH
O O H
10 Re (NA),

wherein R4, Rs, X, and Rs are each as defined above.
For instance, in one embodiment, amatoxins useful in conjunction with the compositions and

methods described herein include compounds according to formula (llIB), below:

(1B)
15 wherein Ri1 is H, OH, or ORa;
Rz is H, OH, or ORs;
Ra and Rs, when present, together with the oxygen atoms to which they are bound, combine to form
an optionally substituted 5-membered heterocycloalkyl group;
Rs is H or Rp;
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R4 is H, OH, ORp, or Rp;

Rs is H, OH, ORp, or Ro;

Rs is H, OH, ORp, or Rp;

Rz is H, OH, ORp, or Rp;

Rs is OH, NH2, or ORb;

Rg is H, OH, or ORb;

Xis -8-, -§(0)-, or -SO2-; and

Rb is optionally substituted alkyl (e.g., C1-Cs alkyl), optionally substituted heteroalkyl (e.g., Ci-Cs
heteroalkyl), optionally substituted alkenyl (e.g., C2-Cs alkenyl), optionally substituted heteroalkenyl (e.g., Co-
Cs heteroalkenyl), optionally substituted alkynyl (e.g., C2-Cs alkynyl), optionally substituted heteroalkynyl
(e.g., C2-Cs heteroalkynyl), optionally substituted cycloalkyl, optionally substituted heterocycloalkyl,
optionally substituted aryl, or optionally substituted heteroaryl.

In one embodiment, amatoxins useful in conjunction with the compositions and methods described

herein also include compounds according to formula (IIC), below:

(mey

wherein R1 is H, OH, or ORa;

Rz is H, OH, or ORs;

Ra and Rs, when present, together with the oxygen atoms to which they are bound, combine to form
an optionally substituted 5-membered heterocycloalkyl group;

Rs is H or Rp;

R4 is H, OH, OROp, or Rp;

Rsis H, OH, ORpb, or Rp;

Rs is H, OH, ORp, or Rp;

Rz is H, OH, ORp, or Rp;

Rs is OH, NH2, or ORp;

Rs is H, OH, or ORp;

Xis -S-, -8(0O)-, or -SO2-; and

Ro is optionally substituted alkyl (e.g., C1-Cs alkyl), optionally substituted heteroalkyl (e.g., C1-Cs
heteroalkyl), optionally substituted alkenyl (e.g., C2-Cs alkenyl), optionally substituted heteroalkenyl (e.g., Co-
Cs heteroalkenyl), optionally substituted alkynyl (e.g., C2-Cs alkynyl), optionally substituted heteroalkynyl
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(e.g., C2-Cs heteroalkynyl), optionally substituted cycloalkyl, optionally substituted heterocycloalkyl,
optionally substituted aryl, or optionally substituted heteroaryl.

In one embodiment, the cytotoxin is an amanitin.

For instance, the anti-CD45 antibodies, and antigen-binding fragments, described herein may be
bound to an amatoxin (e.g., of Formula llI, llIA, IlIB, or IIC) so as to form a conjugate represented by the
formula Ab-Z-L-Am, wherein Ab is the antibody, or antigen-binding fragment thereof, L is a linker, Z is a
chemical moiety and Am is an amatoxin. Many positions on amatoxins or derivatives thereof can serve as
the position to covalently bond the linking moiety L, and, hence the antibodies or antigen-binding fragments
thereof. Exemplary methods of amatoxin conjugation and linkers useful for such processes are described
below. Exemplary linker-containing amatoxins Am-L-Z useful for conjugation to an antibody, or antigen-
binding fragment, in accordance with the compositions and methods described herein, are shown in
structural formulas (1), (1A), (IB), (I}, (l1A), and (lIB), recited herein.

In some embodiments, the amatoxin-linker conjugate Am-L-Z is represented by formula (1)

wherein R1 is H, OH, ORa, or ORc;

Rz is H, OH, ORs, or ORc;

Ra and Rs, when present, together with the oxygen atoms to which they are bound, combine to form
an optionally substituted 5-membered heterocycloalkyl group;

Rsis H, Re, or Rp;

R4is H, OH, ORc, ORp, Rc, or Rp;

Rsis H, OH, ORc, ORb, Rc, or Rp;

Rs is H, OH, ORc, ORb, Rec, or Ro;

Rz is H, OH, ORc, ORb, R, or Ro;

Rs is OH, NH2, ORc, ORb, NHRc, or NRcRb;

Re is H, OH, ORc, or ORb;

Xis -S-, -S(O)-, or -SO¢2-;

Rcis -L-Z;

Rb is optionally substituted alkyl (e.g., C1-Cs alkyl), optionally substituted heteroalkyl (e.g., C1-Cs
heteroalkyl), optionally substituted alkenyl (e.g., C2-Cs alkenyl), optionally substituted heteroalkenyl (e.g., Cz-
Cs heteroalkenyl), optionally substituted alkynyl (e.g., C2-Cs alkynyl), optionally substituted heteroalkynyl
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(e.g., C2-Cs heteroalkynyl), optionally substituted cycloalkyl, optionally substituted heterocycloalkyl,
optionally substituted aryl, or optionally substituted heteroaryl;

L is a linker, such as optionally substituted alkylene (e.g., C1-Cs alkylene), optionally substituted
heteroalkylene (C1-Cs heteroalkylene), optionally substituted alkenylene (e.g., C2-Ce alkenylene), optionally

5  substituted heteroalkenylene (e.g., C2-Cs heteroalkenylene), optionally substituted alkynylene (e.g., C2-Cs
alkynylene), optionally substituted heteroalkynylene (e.g., C2-Cs heteroalkynylene), optionally substituted
cycloalkylene, optionally substituted heterocycloalkylene, optionally substituted arylene, optionally
substituted heteroarylene, a peptide, a dipeptide, -(C=0)-, a disulfide, a hydrazone, or a combination
thereof;
10 and

Z is a chemical moiety formed from a coupling reaction between a reactive substituent present on L
and a reactive substituent present within an antibody, or antigen-binding fragment thereof, that binds a
target antigen (e.g., CD45).

In some embodiments, Am contains exactly one Rc substituent.

15 In some embodiments, L-Z is

§
0 J/J ~ ~~
m{s’&o or \\QHSH/H@/:\HJ?\/\E{O?
" gt

where S is a sulfur atom which represents the reactive substituent present within an antibody, or antigen-
binding fragment thereof, that binds a target antigen (e.g., from the -SH group of a cysteine residue).
In some embodiments, L-Z is

20

In some embodiments, the conjugate Am-L-Z-Ab is represented by one of formulas IV, IVA, or IVB:
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where X is S, SO or SO, and the Ab is shown to indicate the point of Ab attachment.

In some embodiments, Am-L-Z-Ab is

HO
HO
H
N
NH O
0
N/\fo
o | H N
Ns o
y o
N N N)J\/NH
HO 0 o H
0
NH

5  where Ab is shown to indicate the point of Ab attachment.

In some embodiments, Am-L-Z-Ab is

s
N H\‘(\;J\/NH
oo O o H
0
NH

where Ab is shown to indicate the point of Ab attachment.

10 In some embodiments, Am-L-Z-Ab is
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HO

where Ab is shown to indicate the point of Ab attachment.

In some embodiments, the Am-L-Z-Ab precursor, Am-L-Z', is

wherein the maleimide reacts with a thiol group found on a cysteine in the antibody.

In some embodiments, Am-L-Z is represented by formula (1A)
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(1A}

wherein Ri is H, OH, ORa, or ORc;

R2is H, OH, ORs, or ORc;

Ra and Rs, when present, together with the oxygen atoms to which they are bound, combine to form
an optionally substituted 5-membered heterocycloalkyl group;

Rsis H, Rc, or Rp;

R4 is H, OH, ORc, ORb, Rc, or Rp;

Rs is H, OH, ORc, ORb, Rec, or Ro;

Rs is H, OH, ORc, ORb, Rc, or Rp;

Rz is H, OH, ORc, ORb, Rc, or Rp;

Rs is OH, NH2, ORc, ORp, NHRc, or NRcRbp;

Reis H, OH, ORc, or ORp;

Xis -S-, -5(0)-, or -SOz2-;

Rcis -L-Z;

Rb is optionally substituted alkyl (e.g., C1-Cs alkyl), optionally substituted heteroalkyl (e.g., Ci-Cs
heteroalkyl), optionally substituted alkenyl (e.g., C2-Cs alkenyl), optionally substituted heteroalkenyl (e.g., Co-
Cs heteroalkenyl), optionally substituted alkynyl (e.g., C2-Cs alkynyl), optionally substituted heteroalkynyl
(e.g., C2-Cs heteroalkynyl), optionally substituted cycloalkyl, optionally substituted heterocycloalkyl,
optionally substituted aryl, or optionally substituted heteroaryl;

L is a linker, such as optionally substituted alkylene (e.g., C1-Ce alkylene), optionally substituted
heteroalkylene (C1-Cs heteroalkylene), optionally substituted alkenylene (e.g., C2-Cs alkenylene), optionally
substituted heteroalkenylene (e.g., C2-Cs heteroalkenylene), optionally substituted alkynylene (e.g., C2-Cs
alkynylene), optionally substituted heteroalkynylene (e.g., C2-Cs heteroalkynylene), optionally substituted
cycloalkylene, optionally substituted heterocycloalkylene, optionally substituted arylene, optionally
substituted heteroarylene, a peptide, a dipeptide, -(C=0)-, a disulfide, a hydrazone, or a combination
thereof;

Z is a chemical moiety formed from a coupling reaction between a reactive substituent present on L
and a reactive substituent present within an antibody, or antigen-binding fragment thereof, that binds CD45;

and
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wherein Am contains exactly one Rc substituent.

In some embodiments, L-Z is

:
0 4/ ! o , Y o o)
N N, G
/S‘& \\Q\H)\( \“/\HJ\/\N
], 0 or o S

s—%
In some embodiments, L-Z is
5
a8y
wherein R1 is H, OH, ORa, or ORg;
Rz is H, OH, ORg, or ORcg;
10 Ra and Rs, when present, together with the oxygen atoms to which they are bound, combine to form

an optionally substituted 5-membered heterocycloalkyl group;
Rsis H, Re, or Rp;
R4 is H, OH, ORc, ORp, Rc, or Rp;
Rsis H, OH, ORc, ORb, Rc, or Rp;
15 Rs is H, OH, ORc, ORb, Rec, or Ro;
Rz is H, OH, ORc, ORp, Rc, or Rp;
Rs is OH, NH2, ORc, ORp, NHRc, or NRcRb;
Re is H, OH, ORc, or ORb;
Xis -S-, -S(0)-, or -SO2-;
20 Rcis -L-Z;
Rb is optionally substituted alkyl (e.g., C1-Cs alkyl), optionally substituted heteroalkyl (e.g., C1-Cs
heteroalkyl), optionally substituted alkenyl (e.g., C2-Cs alkenyl), optionally substituted heteroalkenyl (e.g., Co-
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Cs heteroalkenyl), optionally substituted alkynyl (e.g., C2-Cs alkynyl), optionally substituted heteroalkynyl
(e.g., C2-Cs heteroalkynyl), optionally substituted cycloalkyl, optionally substituted heterocycloalkyl,
optionally substituted aryl, or optionally substituted heteroaryl;

L is a linker, such as optionally substituted alkylene (e.g., C1-Ce alkylene), optionally substituted
heteroalkylene (C1-Cs heteroalkylene), optionally substituted alkenylene (e.g., C2-Cs alkenylene), optionally
substituted heteroalkenylene (e.g., C2-Cs heteroalkenylene), optionally substituted alkynylene (e.g., C2-Cs
alkynylene), optionally substituted heteroalkynylene (e.g., C2-Cs heteroalkynylene), optionally substituted
cycloalkylene, optionally substituted heterocycloalkylene, optionally substituted arylene, optionally
substituted heteroarylene, a peptide, a dipeptide, -(C=0)-, a disulfide, a hydrazone, or a combination
thereof;

Z is a chemical moiety formed from a coupling reaction between a reactive substituent present on L
and a reactive substituent present within an antibody, or antigen-binding fragment thereof, that binds CD45;
and

wherein Am contains exactly one Rc substituent.

In some embodiments, L-Z is

g
0 J_/_F o ~~
O S_;

In some embodiments, L-Z is

In some embodiments, Ra and Rs, when present, together with the oxygen atoms to which they are

bound, combine to form a 5-membered heterocycloalkyl group of formula:

T,O
gt
wherein Y is -(C=0)-, -(C=S)-, -(C=NRg-, or -(CReRe)-; and
Re and Re are each independently optionally substituted C1-Cs alkylene-Rc, optionally substituted
C+-Cs heteroalkylene-Rc, optionally substituted C2-Cs alkenylene-Rc, optionally substituted C2-Cs
heteroalkenylene-Rc, optionally substituted C2-Cs alkynylene-Rc, optionally substituted C2-Cs

heteroalkynylene-Re, optionally substituted cycloalkylene-Rc, optionally substituted heterocycloalkylene-Re,
optionally substituted arylene-Rc, or optionally substituted heteroarylene-Rec.
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In some embodiments, Am-L-Z is represented by formula (IA) or formula (IB),
wherein Ri1 is H, OH, ORa, or ORcg;
Rz is H, OH, ORs, or ORcg;

Ra and Rs, when present, together with the oxygen atoms to which they are bound, combine to form:

OYO
<

Rs is H or Re;

R4 is H, OH, ORc, ORb, Rec, or Ro;

Rsis H, OH, ORc, ORp, Rc, or Rp;

Rs is H, OH, ORc, ORb, Rc, or Rp;

Rz is H, OH, ORc, ORb, Rec, or Ro;

Rs is OH, NHz, ORc, or NHRc;

Rs is H or OH;

Xis -S-, -S(0)-, or -SO2-; and

wherein Rc and Rop are each as defined above.

In some embodiments, Am-L-Z is represented by formula (IA) or formula (IB),

wherein Rj is H, OH, ORa, or ORc;

Rz is H, OH, ORsg, or ORg;

Ra and Rs, when present, together with the oxygen atoms to which they are bound, combine to form:
o)

Y
o\i
Rsis Hor Re;

R4 and Rs are each independently H, OH, ORc, Rc, or ORp;

Rs and R~ are each H;

Rs is OH, NH2, ORc, or NHRc;

Re is H or OH;

Xis -8-, -§(0)-, or -SO2-; and

wherein Rc is as defined above.

In some embodiments, Am-L-Z is represented by formula (IA) or formula (IB),

wherein R1 is H, OH, or ORa;

Rz is H, OH, or ORs;

Ra and Rs, when present, together with the oxygen atoms to which they are bound, combine to form:
0]

YO
gt
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Rs is ORc;

Rs is OH or NHg;

Re is H or OH;

Xis -S-, -S(0)-, or -SO2-; and

wherein Rc is as defined above. Such amatoxin conjugates are described, for example, in US
Patent Application Publication No. 2016/0002298, the disclosure of which is incorporated herein by
reference in its entirety.

In some embodiments, Am-L-Z is represented by formula (IA) or formula (IB),

wherein Ri1 and Rz are each independently H or OH;

Rsis Rc;

R4, Re, and R7 are each H;

Rs is H, OH, or OC1-Cs alkyl;

Rs is OH or NHg;

Rs is H or OH;

Xis -S-, -8(0)-, or -SO2-; and

wherein Rc is as defined above. Such amatoxin conjugates are described, for example, in US
Patent Application Publication No. 2014/0294865, the disclosure of which is incorporated herein by
reference in its entirety.

In some embodiments, Am-L-Z is represented by formula (IA) or formula (IB),

wherein Ri1 and Rz are each independently H or OH,;

Rs, Re, and Rz are each H;

Rz and Rs are each independently H, OH, ORg, or Rg;

Rs is OH or NHz;

Reis Hor OH;

Xis -8-, -S(0)-, or -SO2-; and

wherein Rc is as defined above. Such amatoxin conjugates are described, for example, in US
Patent Application Publication No. 2015/0218220, the disclosure of which is incorporated herein by
reference in its entirety.

In some embodiments, Am-L-Z is represented by formula (IA) or formula (IB),

wherein R1 and Rz are each independently H or OH;

Rs, Rs, and Ry are each H;

R4 and Rs are each independently H or OH;

Rs is OH, NH2, ORg, or NHRc;

Re is H or OH;

Xis -S-, -S(0)-, or -SO2-; and

wherein Rc is as defined above. Such amatoxin conjugates are described, for example, in US
Patent Nos. 9,233,173 and 9,399,681, as well as in US 2016/0089450, the disclosures of each of which are
incorporated herein by reference in their entirety.

In some embodiments, Am-L-Z' is
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Additional amatoxins that may be used for conjugation to an antibody, or antigen-binding fragment
thereof, in accordance with the compositions and methods described herein are described, for example, in
5 WO 2016/142049; WO 2016/071856; WO 2017/149077; WO 2018/115466; and WO 2017/046658, the
disclosures of each of which are incorporated herein by reference in their entirety.

In some embodiments, Am-L-Z is represented by formula (ll), formula (llA), or formula (lIB)

HO
HO
R 0
HN ”/\<
o}
o) NH o.
A\
N ¥ o
R0
N T H \
HO R, o NH HO'
H )J
N NH
o © (i)
NH,

B)
wherein X is S, SO, or SO2; Ri is H or a linker covalently bound to the antibody or antigen-binding fragment

10  thereof through a chemical moiety Z, formed from a coupling reaction between a reactive substituent Z'
present on the linker and a reactive substituent present within an antibody, or antigen-binding fragment
thereof; and Rz is H or a linker covalently bound to the antibody or antigen-binding fragment thereof through
a chemical moiety Z, formed from a coupling reaction between a reactive substituent Z' present on the linker

and a reactive substituent present within an antibody, or antigen-binding fragment thereof; wherein when R
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is H, Rz is the linker, and when Rz is H, R1 is the linker. In some embodiments, R1 is the linker and Rz is H,

and the linker and chemical moiety, together as L-Z, is

§
o) 4/ Y ~~
%{S‘&o o kQH&fH@A”ﬁ\Aj{g
O S_gl

In some embodiments, L-Z is

In some embodiments, Ri is the linker and Rz is H, and the linker and chemical moiety, together as L-Z, is

In one embodiment, Am-L-Z-Ab is:

In one embodiment, Am-L-Z-Ab is:
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NH,

In some embodiments, the Am-L-Z-Ab precursor (i.e., Am-L-Z’) is one of:

OH OH OH
HO HO HOH o
H o
0 N o ¥ 0 " NH O
oY, e ARgn e YU e ttrgn 7
o : 0
N 20 8 N

0 5

o 5 jN ] H N \,—(/ ] H i Ho\"d"‘ N| . HN

HO 2 HOY N 20 S*° O,
N Sooﬁ>\<\ 0 N S\ooﬁ HH T

H NH Ho o o
o N\“/gN)J\/ o N\‘(\ )k/NH N\n/\N)J\/
o © o © o
NH NH, NH,

5  wherein the maleimide reacts with a thiol group found on a cysteine in the antibody.

In some embodiments, Am-L-Z-Ab is one of:

oH oH OH
Ho: HO! Ho
- W e
H Ab~g Hop Ab~g N
Ab—S, N 5 N o NH O
° ﬁ/ NP % N P o o ‘—‘<
o o o o N H /\FO
N N O > N
M N O Mt N NEO & Mo A
o 5 H o 5 H | HN
I AN N | AN How SN N
Ho AN N N H s ©

HO™"
HOS o ° A S\ o] ° H ‘JLNH
R o
H NH o H o~ NH N
o
NYXN N H)k/ \g/\u
o H o o)
o © NH,
NH, NH,

NH,

10 In some embodiments, the Am-L-Z-Ab precursor (i.e., Am-L-Z’) is one of:
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% g ﬁ/ Hir NH OO g/;fo oﬁ/ H%N\'L(O

g{\/]’\ﬁ/ N Jr‘/]'Fo /\Fo 0 f\/rﬁo /p-:fo
\'(gi/NH o H\“/\HJ\/NH \‘O(\H
o © NH,

wherein the maleimide reacts with a thiol group found on a cysteine in the antibody. Such amatoxin-linker
conjugates and ADC's comprising the amatoxin-linker conjugates are disclosed in, for example International
Patent Application Publication No. W0O2020/216947, the entire contents of which are incorporated by
reference herein.

In some embodiments, the Am-L-Z-Ab precursor (i.e., Am-L-Z’) is

NH,

In some embodiments, the cytotoxin is an a-amanitin. In some embodiments, the a-amanitin is
attached to an anti-CD45 antibody, or antigen-binding fragment thereof, via a linker L. In some
embodiments, the a-amanitin is a compound of formula lll. The linker L may be attached to the a-amanitin of
formula Il at any one of several possible positions (e.g., any of R'-R®) to provide an a-amanitin-linker
conjugate of formula 1, 1A, IB, II, llA, or lIB. In some embodiments, the linker includes a hydrazine, a
disulfide, a thioether or a dipeptide. In some embodiments, the linker includes a dipeptide selected from Val-
Ala and Val-Cit. In some embodiments, the linker includes a para-aminobenzyl group (PAB). In some
embodiments, the linker includes the moiety PAB-Cit-Val. In some embodiments, the linker includes the
moiety PAB-Ala-Val. In some embodiments, the linker includes a —((C=0)(CH2)n— unit, wherein n is an
integer from 1-6.

In some embodiments, the linker includes a -(CHz2)n— unit, where n is an integer from 2-6. In some
embodiments, the linker is —-PAB-Cit-Val-((C=0)(CHz)n—. In some embodiments, the linker is —-PAB-Ala-Val-
((C=0)(CH2)n—. In some embodiments, the linker L and the chemical moiety Z, taken together as L-Z, is
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In some embodiments, the cytotoxin is a B-amanitin. In some embodiments, the B-amanitin is
attached to an anti-CD45 antibody, or antigen-binding fragment thereof, via a linker L. In some
embodiments, the B-amanitin is a compound of formula lll. The linker L may be attached to the B-amanitin of
formula Il at any one of several possible positions (e.g., any of R'-R®) to provide an B-amanitin-linker
conjugate of formula I, 1A, IB, I, 1A, or lIB. In some embodiments, the linker includes a hydrazine, a
disulfide, a thioether or a dipeptide. In some embodiments, the linker includes a dipeptide selected from Val-
Ala and Val-Cit. In some embodiments, the linker includes a para-aminobenzyl group (PAB). In some
embodiments, the linker includes the moiety PAB-Cit-Val. In some embodiments, the linker includes the
moiety PAB-Ala-Val. In some embodiments, the linker includes a —((C=0)(CH2)n— unit, wherein nis an
integer from 1-6.

In some embodiments, the linker includes a -(CHz)n— unit, where n is an integer from 2-6. In some
embodiments, the linker is —-PAB-Cit-Val-((C=0)(CHz)»—. In some embodiments, the linker is -PAB-Ala-Val-

((C=0)(CH2)n—. In some embodiments, the linker L and the chemical moiety Z, taken together as L-Z, is

In some embodiments, the cytotoxin is a y-amanitin. In some embodiments, the y-amanitin is
attached to an anti-CD45 antibody, or antigen-binding fragment thereof, via a linker L. In some
embodiments, the y -amanitin is a compound of formula Ill. The linker L may be attached to the y-amanitin of
formula Ill at any one of several possible positions (e.g., any of R'-R®) to provide an y-amanitin-linker
conjugate of formula |, 1A, IB, I, lIA, or lIB. In some embodiments, the linker includes a hydrazine, a
disulfide, a thioether or a dipeptide. In some embodiments, the linker includes a dipeptide selected from Val-
Ala and Val-Cit. In some embodiments, the linker includes a para-aminobenzyl group (PAB). In some
embodiments, the linker includes the moiety PAB-Cit-Val. In some embodiments, the linker includes the
moiety PAB-Ala-Val. In some embodiments, the linker includes a —((C=0)(CHz)n— unit, wherein n is an
integer from 1-6.

In some embodiments, the linker includes a -(CHz)n— unit, where n is an integer from 2-6. In some
embodiments, the linker is —-PAB-Cit-Val-((C=0)(CHz)n—. In some embodiments, the linker is —-PAB-Ala-Val-

({(C=0)(CH2)n—. In some embodiments, the linker L and the chemical moiety Z, taken together as L-Z, is

In some embodiments, the cytotoxin is a e-amanitin. In some embodiments, the e-amanitin is
attached to an anti-CD45 antibody, or antigen-binding fragment thereof, via a linker L. In some
embodiments, the € -amanitin is a compound of formula Ill. The linker L may be attached to the e-amanitin of
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formula Il at any one of several possible positions (e.g., any of R'-R®) to provide an e-amanitin-linker
conjugate of formula I, 1A, IB, II, llA, or lIB. In some embodiments, the linker includes a hydrazine, a
disulfide, a thioether or a dipeptide. In some embodiments, the linker includes a dipeptide selected from Val-
Ala and Val-Cit. In some embodiments, the linker includes a para-aminobenzyl group (PAB). In some
embodiments, the linker includes the moiety PAB-Cit-Val. In some embodiments, the linker includes the
moiety PAB-Ala-Val. In some embodiments, the linker includes a —((C=0)(CH2)n— unit, wherein nis an
integer from 1-6.

In some embodiments, the linker includes a -(CHz)n— unit, where n is an integer from 2-6. In some
embodiments, the linker is —-PAB-Cit-Val-((C=0)(CHz)n—. In some embodiments, the linker is —-PAB-Ala-Val-

({(C=0)(CH2)n—. In some embodiments, the linker L and the chemical moiety Z, taken together as L-Z, is

QFr

In some embodiments, the cytotoxin is an amanin. In some embodiments, the amanin is attached to
an anti-CD45 antibody, or antigen-binding fragment thereof, via a linker L. In some embodiments, the
amanin is a compound of formula lll. The linker L may be attached to the amanin of formula lll at any one of
several possible positions (e.g., any of R'-R®) to provide an amanin-linker conjugate of formula I, 1A, IB, II,
llA, or lIB. In some embodiments, the linker includes a hydrazine, a disulfide, a thioether or a dipeptide. In
some embodiments, the linker includes a dipeptide selected from Val-Ala and Val-Cit. In some
embodiments, the linker includes a para-aminobenzyl group (PAB). In some embodiments, the linker
includes the moiety PAB-Cit-Val. In some embodiments, the linker includes the moiety PAB-Ala-Val. In some
embodiments, the linker includes a —((C=0){(CHz)»— unit, wherein n is an integer from 1-6.

In some embodiments, the linker includes a -(CHz)n— unit, where n is an integer from 2-6. In some
embodiments, the linker is —PAB-Cit-Val-((C=0)(CHz)»—. In some embodiments, the linker is -PAB-Ala-Val-

((C=0)(CH2)n—. In some embodiments, the linker L and the chemical moiety Z, taken together as L-Z, is

o

ot

N
Rt
3

In some embodiments, the cytotoxin is an amaninamide. In some embodiments, the amaninamide is
attached to an anti-CD45 antibody, or antigen-binding fragment thereof, via a linker L. In some
embodiments, the amaninamide is a compound of formula lll. The linker L may be attached to the
amaninamide of formula lll at any one of several possible positions (e.g., any of R'-R?) to provide an

amaninamide-linker conjugate of formula I, 1A, IB, II, lIA, or IIB. In some embodiments, the linker includes a
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hydrazine, a disulfide, a thioether or a dipeptide. In some embodiments, the linker includes a dipeptide
selected from Val-Ala and Val-Cit. In some embodiments, the linker includes a para-aminobenzyl group
(PAB). In some embodiments, the linker includes the moiety PAB-Cit-Val. In some embodiments, the linker
includes the moiety PAB-Ala-Val. In some embodiments, the linker includes a —((C=0)(CHz)»— unit, wherein
nis an integer from 1-6.

In some embodiments, the linker includes a -(CHz2)»— unit, where n is an integer from 2-6. In some
embodiments, the linker is —-PAB-Cit-Val-((C=0)(CHz)»—. In some embodiments, the linker is —-PAB-Ala-Val-
((C=0)(CH2)n—. In some embodiments, the linker L and the chemical moiety Z, taken together as L-Z, is

In some embodiments, the cytotoxin is an amanullin. In some embodiments, the amanullin is
attached to an anti-CD45 antibody, or antigen-binding fragment thereof, via a linker L. In some
embodiments, the amanullin is a compound of formula lll. The linker L may be attached to the amanullin of
formula Ill at any one of several possible positions (e.g., any of R'-R®) to provide an amanullin-linker
conjugate of formula |, 1A, IB, I, lIA, or lIB. In some embodiments, the linker includes a hydrazine, a
disulfide, a thioether or a dipeptide. In some embodiments, the linker includes a dipeptide selected from Val-
Ala and Val-Cit. In some embodiments, the linker includes a para-aminobenzyl group (PAB). In some
embodiments, the linker includes the moiety PAB-Cit-Val. In some embodiments, the linker includes the
moiety PAB-Ala-Val. In some embodiments, the linker includes a —((C=0)(CHz)n— unit, wherein n is an
integer from 1-6.

In some embodiments, the linker includes a -(CHz)n— unit, where n is an integer from 2-6. In some
embodiments, the linker is —~PAB-Cit-Val-((C=0)(CHz)»—. In some embodiments, the linker is —~PAB-Ala-Val-

((C=0)(CH2)n—. In some embodiments, the linker L and the chemical moiety Z, taken together as L-Z, is

In some embodiments, the cytotoxin is an amanullinic acid. In some embodiments, the amanullinic
acid is attached to an anti-CD45 antibody, or antigen-binding fragment thereof, via a linker L. n some
embodiments, the amanullinic acid is a compound of formula Ill. The linker L may be attached to the
amanullinic acid of formula Ill at any one of several possible positions (e.g., any of R'-R®) to provide an

amanullinic acid -linker conjugate of formula I, 1A, IB, II, llA, or 1IB. In some embodiments, the linker
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includes a hydrazine, a disulfide, a thioether or a dipeptide. In some embodiments, the linker includes a
dipeptide selected from Val-Ala and Val-Cit. In some embodiments, the linker includes a para-aminobenzyl
group (PAB). In some embodiments, the linker includes the moiety PAB-Cit-Val. In some embodiments, the
linker includes the moiety PAB-Ala-Val. In some embodiments, the linker includes a —((C=0)(CHz)n— unit,
wherein n is an integer from 1-6.

In some embodiments, the linker includes a -(CHz2)»— unit, where n is an integer from 2-6. In some
embodiments, the linker is —-PAB-Cit-Val-((C=0)(CHz)n—. In some embodiments, the linker is —PAB-Ala-Val-
((C=0)(CH2)n—. In some embodiments, the linker L and the chemical moiety Z, taken together as L-Z, is

In some embodiments, the cytotoxin is a proamanullin. In some embodiments, the proamanullin is
attached to an anti-CD45 antibody, or antigen-binding fragment thereof, via a linker L. In some
embodiments, the proamanullin is a compound of formula Ill. The linker L may be attached to the
proamanullin of formula Il at any one of several possible positions (e.g., any of R'-R?) to provide an
proamanullin -linker conjugate of formula I, 1A, IB, II, 1A, or lIB. In some embodiments, the linker includes a
hydrazine, a disulfide, a thioether or a dipeptide. In some embodiments, the linker includes a dipeptide
selected from Val-Ala and Val-Cit. In some embodiments, the linker includes a para-aminobenzyl group
(PAB). In some embodiments, the linker includes the moiety PAB-Cit-Val. In some embodiments, the linker
includes the moiety PAB-Ala-Val. In some embodiments, the linker includes a —((C=0){CHz)»— unit, wherein
nis an integer from 1-6.

In some embodiments, the linker includes a -(CHz)n— unit, where n is an integer from 2-6. In some
embodiments, the linker is —-PAB-Cit-Val-((C=0)(CHz)»—. In some embodiments, the linker is -PAB-Ala-Val-

((C=0)(CH2)n—. In some embodiments, the linker L and the chemical moiety Z, taken together as L-Z, is

Synthetic methods of making amatoxin are described in U.S. Patent No. 9,676,702, which is
incorporated by reference herein.

Antibodies, and antigen-binding fragments, for use with the compositions and methods described
herein can be conjugated to an amatoxin, such as a-amanitin or a variant thereof, using conjugation
techniques known in the art or described herein. For instance, antibodies, and antigen-binding fragments

thereof, that recognize and bind a target antigen (e.g., CD45) can be conjugated to an amatoxin, such as a-
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amanitin or a variant thereof, as described in US 2015/0218220, the disclosure of which is incorporated
herein by reference as it pertains, for example, to amatoxins, such as a-amanitin and variants thereof, as
well as covalent linkers that can be used for covalent conjugation.

5 Auristating
Anti-CD45 antibodies and antigen-binding fragments thereof described herein can be conjugated to a
cytotoxin that is an auristatin (U.S. Pat. Nos. 5,635,483; 5,780,588). Auristatins are anti-mitotic agents that
interfere with microtubule dynamics, GTP hydrolysis, and nuclear and cellular division (Woyke et al (2001)
Antimicrob. Agents and Chemother. 45(12):3580-3584) and have anticancer (U.S. Pat. No. 5,663,149) and
10 antifungal activity (Pettit et al (1998) Antimicrob. Agents Chemother. 42:2961-2965). (U.S. Pat. Nos. 5,635,483;
5,780,588). The auristatin drug moiety may be attached to the antibody through the N (amino) terminus or the C
(carboxyl) terminus of the peptidic drug moiety (WO 02/088172).
Exemplary auristatin embodiments include the N-terminus linked monomethylauristatin drug moieties
DE and DF, disclosed in Senter et al, Proceedings of the American Association for Cancer Research, Volume
15 45, Abstract Number 623, presented Mar. 28, 2004, the disclosure of which is expressly incorporated by
reference in its entirety.
An exemplary auristatin embodiment is MMAE, wherein the wavy line indicates the point of covalent
attachment to the linker of an antibody-linker conjugate (-L-Z-Ab or -L-Z', as described herein).

4y ﬂ%%

%

20
Another exemplary auristatin embodiment is MMAF, wherein the wavy line indicates the point of
covalent attachment to the linker of an antibody-linker conjugate (-L-Z-Ab or -L-Z', as described herein), as
disclosed in US 2005/0238649:
;\“If - m
| 5
NH
O

25

Auristatins may be prepared according to the methods of: U.S. Pat. No. 5,635,483; U.S. Pat. No.
5,780,588; Pettit et al (1989) J. Am. Chem. Soc. 111:5463-5465; Pettit et al (1998) Anti-Cancer Drug Design
13:243-277; Pettit, G. R, et al. Synthesis, 1996, 719-725; Pettit et al (1996) J. Chem. Soc. Perkin Trans.
15:859-863; and Doronina (2003) Nat. Biotechnol. 21(7):778-784.
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Maytansinoids
Anti-CD45 antibodies and antigen-binding fragments thereof described herein can be conjugated to a

cytotoxin that is a microtubule binding agent. In some embodiments, the microtubule binding agent is a
maytansine, a maytansinoid or a maytansinoid analog. Maytansinoids are mitototic inhibitors which bind
microtubules and act by inhibiting tubulin polymerization. Maytansine was first isolated from the east African
shrub Maytenus serrata (U.S. Pat. No. 3,896,111). Subsequently, it was discovered that certain microbes also
produce maytansinoids, such as maytansinol and C-3 maytansinol esters (U.S. Pat. No. 4,151,042). Synthetic
maytansinol and derivatives and analogues thereof are disclosed, for example, in U.S. Pat. Nos. 4,137,230;
4,248,870; 4,256,746; 4,260,608; 4,265,814; 4,294,757; 4,307,016; 4,308,268; 4,308,269; 4,309,428;
4,313,946; 4,315,929; 4,317,821, 4,322,348; 4,331,598; 4,361,650; 4,364,866 4,424,219; 4,450,254
4,362,663; and 4,371,533. Maytansinoid drug moieties are attractive drug moieties in antibody drug conjugates
because they are: (i) relatively accessible to prepare by fermentation or chemical modification, derivatization of
fermentation products, (ii} amenable to derivatization with functional groups suitable for conjugation through the
non-disulfide linkers to antibodies, (iii) stable in plasma, and (iv) effective against a variety of tumor cell lines.

Examples of suitable maytansinoids include esters of maytansinol, synthetic maytansinol, and
maytansinol analogs and derivatives. Included herein are any cytotoxins that inhibit microtubule formation and
that are highly toxic to mammalian cells, as are maytansinoids, maytansinol, and maytansinol analogs, and
derivatives.

Examples of suitable maytansinol esters include those having a modified aromatic ring and those
having modifications at other positions. Such suitable maytansinoids are disclosed in U.S. Pat. Nos. 4,137,230;
4,151,042; 4,248,870; 4,256,746; 4,260,608; 4,265,814, 4,294,757, 4,307,016, 4,308,268; 4,308,269;
4,309,428; 4,313,946, 4,315,929; 4,317,821, 4,322,348; 4,331,598; 4,361,650; 4,362,663; 4,364,866;
4,424,219 ;4,450,254 4,322,348; 4,362,663; 4,371,533; 5,208,020; 5,416,064; 5,475,092; 5,585,499;
5,846,545, 6,333,410, 7,276,497; and 7,473,796, the disclosures of each of which are incorporated herein by
reference as they pertain to maytansinoids and derivatives thereof.

In some embodiments, the antibody-drug conjugates (ADCs) of the present disclosure utilize the thiol-
containing maytansinoid (DM1), formally termed N?-deacetyl-N?'-(3-mercapto-1-oxopropyl)-maytansine, as the

cytotoxic agent. DM1 is represented by the following structural formula V:

(V)
In another embodiment, the conjugates of the present disclosure utilize the thiol-containing
maytansinoid N?-deacetyl-N?'(4-methyl-4-mercapto-1-oxopentyl}-maytansine (e.g., DM4) as the cytotoxic

agent. DM4 is represented by the following structural formula VI:
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(Vi)
Another maytansinoid comprising a side chain that contains a sterically hindered thiol bond is N?'-

deacetyl-N-?'(4-mercapto-1-oxopentyl)-maytansine (termed DMB3), represented by the following structural

formula VII:

N
AN

(Vi)

Each of the maytansinoids taught in U.S. Pat. Nos. 5,208,020 and 7,276,497, can also be used in the
conjugates of the present disclosure. In this regard, the entire disclosure of 5,208,020 and 7,276,697 is
incorporated herein by reference.

Many positions on maytansinoids can serve as the position to covalently bond the linking moiety and,
hence the antibodies or antigen-binding fragments thereof (-L-Z-Ab or -L-Z', as described herein). For example,
the C-3 position having a hydroxyl group, the C-14 position modified with hydroxymethyl, the C-15 position
modified with hydroxy and the C-20 position having a hydroxy group are all expected to be useful. In some
embodiments, the C-3 position serves as the position to covalently bond the linker moiety, and in some
particular embodiments, the C-3 position of maytansinol serves as the position to covalently bond the linking
moiety. There are many linking groups known in the art for making antibody-maytansinoid conjugates,
including, for example, those disclosed in U.S. Pat. Nos. 5,208,020, 6,441,163, and EP Patent No. 0425235 B1;
Chari et al., Cancer Research 52:127-131 (1992); and U.S. 2005/0169933 A1, the disclosures of which are
hereby expressly incorporated by reference. Additional linking groups are described and exemplified herein.

The present disclosure also includes various isomers and mixtures of maytansinoids and conjugates.
Certain compounds and conjugates of the present disclosure may exist in various stereoisomeric, enantiomeric,
and diastereomeric forms. Several descriptions for producing such antibody-maytansinoid conjugates are
provided in U.S. Pat. Nos. 5,208,020; 5,416,064; 6,333,410; 6,441,163; 6,716,821; and 7,368,565, each of

which is incorporated herein in its entirety.
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Anthracyclines

In other embodiments, the anti-CD45 antibodies and antigen-binding fragments thereof described
herein can be conjugated to a cytotoxin that is an anthracycline molecule. Anthracyclines are antibiotic
compounds that exhibit cytotoxic activity. Studies have indicated that anthracyclines may operate to kill cells
by a number of different mechanisms including: 1) intercalation of the drug molecules into the DNA of the cell
thereby inhibiting DNA-dependent nucleic acid synthesis; 2) production by the drug of free radicals which
then react with cellular macromolecules to cause damage to the cells or 3) interactions of the drug molecules
with the cell membrane [see, e.g., C. Peterson et al.," Transport And Storage Of Anthracycline In
Experimental Systems And Human Leukemia" in Anthracycline Antibiotics In Cancer Therapy; N.R. Bachur,

"Free Radical Damage" id. at pp.97-102]. Because of their cytotoxic potential anthracyclines have been used
in the treatment of numerous cancers such as leukemia, breast carcinoma, lung carcinoma, ovarian

adenocarcinoma and sarcomas [see e.g., P.H- Wiernik, in Anthracycline: Current Status and New

Developments p 11]. Commonly used anthracyclines include doxorubicin, epirubicin, idarubicin and
daunomycin.

The anthracycline analog, doxorubicin (ADRIAMYCINO) is thought to interact with DNA by
intercalation and inhibition of the progression of the enzyme topoisomerase Il, which unwinds DNA for
transcription. Doxorubicin stabilizes the topoisomerase Il complex after it has broken the DNA chain for
replication, preventing the DNA double helix from being resealed and thereby stopping the process of
replication. Doxorubicin and daunorubicin (DAUNOMYCIN) are prototype cytotoxic natural product
anthracycline chemotherapeutics (Sessa et al., (2007) Cardiovasc. Toxicol. 7:75-79).

Commonly used anthracyclines include doxorubicin, epirubicin, idarubicin and daunomycin. In some
embodiments, the cytotoxin is an anthracycline selected from the group consisting of daunorubicin,
doxorubicin, epirubicin, and idarubicin

Representative examples of anthracyclines include, but are not limited to daunorubicin (Cerubidine;
Bedford Laboratories), doxorubicin (Adriamycin; Bedford Laboratories; also referred to as doxorubicin
hydrochloride, hydroxy-daunorubicin, and Rubex), epirubicin (Ellence; Pfizer), and idarubicin (Idamycin; Pfizer
Inc.) The anthracycline analog, doxorubicin (ADRIAMYCINO) is thought to interact with DNA by intercalation
and inhibition of the progression of the enzyme topoisomerase Il, which unwinds DNA for transcription.
Doxorubicin stabilizes the topoisomerase Il complex after it has broken the DNA chain for replication,
preventing the DNA double helix from being resealed and thereby stopping the process of replication.
Doxorubicin and daunorubicin (DAUNOMYCIN) are prototype cytotoxic natural product anthracycline
chemotherapeutics (Sessa et al., (2007) Cardiovasc. Toxicol. 7:75-79).

One non-limiting example of a suitable anthracycline for use herein is PNU-159682 ("PNU"). PNU
exhibits greater than 3000-fold cytotoxicity relative to the parent nemorubicin (Quintieri et al., Clinical Cancer
Research 2005, 11, 1608-1617). PNU is represented by the structural formula:
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Multiple positions on anthracyclines such as PNU can serve as the position to covalently bond the
linking moiety and, hence the anti-CD45 antibodies or antigen-binding fragments thereof as described herein.
For example, linkers may be introduced through modifications to the hydroxymethyl ketone side chain.

In some embodiments, the cytotoxin is a PNU derivative represented by the structural formula:

OCH
wherein the wavy line indicates the point of covalent attachment to the linker of the ADC as described herein.

In some embodiments, the cytotoxin is a PNU derivative represented by the structural formula:

wherein the wavy line indicates the point of covalent attachment to the linker of the ADC as described herein.

Benzodiazepine Cytotoxins

Anti-CD45 antibodies, and antigen-binding fragments thereof, as described herein (including e.g.,
bispecific and biparatopic antibodies) can be conjugated to a cytotoxin comprising a benzodiazepine moiety,
such as a PBD or an IGN, as described herein.

Pyrrolobenzodiazepines (PBDs)

In other embodiments, the anti-CD45 antibodies, or antigen-binding fragments thereof described herein
can be conjugated to a cytotoxin that is a pyrrolobenzodiazepine (PBD) or a cytotoxin that comprises a PBD.
PBDs are natural products produced by certain actinomycetes and have been shown to be sequence selective
DNA alkylating compounds. PBD cytotoxins include, but are not limited to, anthramycin, dimeric PBDs, and

those disclosed in, for example, Hartley, JA (2011) The development of pyrrolobenzodiazepines as antitumour

94



WO 2021/168128 PCT/US2021/018599

agents. Expert Opin Inv Drug, 20(6), 733-744 and Antonow D, Thurston DE (2011) Synthesis of DNA-
interactive pyrrolo[2,1-c][1,4]benzodiazepines (PBDs). Chem Rev 111: 2815-2864.
PBDs are of the general structure:

5 They differ in the number, type and position of substituents, in both their aromatic ("A"} rings and
pyrrolo ("C") rings, and in the degree of saturation of the C ring. In the diazepine B-ring there is either an imine
(N=C), a carbinolamine (NH-CH(OH})), or a carbinolamine methyl ether (NH-CH(OMe)) at the N10-C11 position.
This position is the electrophilic moiety responsible for DNA alkylation. All of the known natural product PBDs
have an (S)-configuration at the chiral C11a position which provides them with a right-handed twist when

10  viewed from the C ring towards the A ring. This provides the appropriate three-dimensional shape for isohelicity
with the minor groove of B-form DNA, leading to a tight fit at the binding site (Kohn, In Antibiotics Ill. Springer-
Verlag, New York, pp. 3-11 (1975); Hurley and Needham-VanDevanter, Acc. Chem. Res., 19,

The ability of PBDs to form adducts in the minor groove enables them to interfere with DNA processing,
resulting in anti-tumor activity.

15 It has been previously disclosed that the biological activity of these molecules can be potentiated by
joining two PBD units together through their C8-hydroxyl functionalities via a flexible alkylene linker (Bose, D.
S, etal, J Am. Chem. Soc., 114, 4939-4941 (1992); Thurston, D. E., et al., J. Org. Chem., 61, 8141-8147
(1996)). The PBD dimers are thought to form sequence-selective DNA lesions, such as the palindromic 5'-Pu-
GATC-Py-3' inter-strand cross-link (Smellie, M., et al., Biochemistry, 42, 8232-8239 (2003); Martin, C., et al.,

20 Biochemistry, 44, 4135-4147) which is thought to be mainly responsible for their biological activity. An
advantageous dimeric pyrrolobenzodiazepine compound has been described by Gregson et al. (Chem.
Commun. 1999, 797-798; "compound 1", and by Gregson et al. (J. Med. Chem. 2001, 44, 1161-1174;

"compound 4a"). This compound, also known as SG2000, is of the structural formula:

=N o\/\/o N H
OMe MeO' N
o © .

Generally, modifications to the pyrrolidine alkene moiety provide the handle with which to covalently

\\\I

25

bond the linking moiety and, hence the antibodies or antigen-binding fragments thereof (-L-Z' and -L-Z-Ab,
respectively, as described herein). Alternatively, a linker may be attached at position N10.
In some embodiments, the cytotoxin is a pyrrolobenzodiazepine dimer represented by the structural
30 formula:
N

H = O—(CHz)y—0 N= H
o [ | 3 ,
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wherein n is an integer from 2 to 5. The compound of this formula wherein n is 3 is known as DSB-120
(Bose et al., J. Am. Chem. Soc. 1992, 114, 4939-4941).
In some embodiments, the cytotoxin is a pyrrolobenzodiazepine dimer represented by the structural

formula:

0—(CH),—0 N\ H

(@) O N
| | z

3

wherein n is an integer from 2 to 5. The compound of this formula wherein n is 3 is known as SJG-136
(Gregson et al., J. Med. Chem. 2001, 44, 737 — 748). The compound of this formula wherein n is 5 is known as
DRG-16 (Gregson et al., Med. Chem. 2004;47:1161-1174).

In some embodiments, the cytotoxin is a pyrrolobenzodiazepine dimer represented by the structural

formula:

wherein the wavy line indicates the point of covalent attachment to the linker of the ADC as described
herein. ADCs based on this PBD are disclosed in, for example, Sutherland et al., Blood 2013 122:1455-1463,
which is incorporated by reference herein in its entirety.
In some embodiments, the cytotoxin is a PBD dimer represented by the structural formula:

0—(CHy)—0 Ny
OMe MeOQN P
o)
wherein n is 3 or 5, and wherein the wavy line indicates the point of covalent attachment to the linker of

the ADC as described herein.
In some embodiments, the cytotoxin is a pyrrolobenzodiazepine dimer represented by the structural

O~~~ Ny h
OMe MeO%
o

wherein the wavy line indicates the attachment point of the linker.

formula:

In some embodiments, the cytotoxin is conjugated to the antibody, or the antigen-binding fragment

thereof, by way of a maleimidocaproyl! linker.
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In some embodiments, the linker comprises one or more of a peptide, oligosaccharide, -(CHz)p-, -
(CH2CH20)q-, -(C=0)}(CH2)r-, -(C=0)(CH2CH20)-, -(NHCH2CH3)u-, -PAB, Val-Cit-PAB, Val-Ala-PAB, Val-
Lys(Ac)-PAB, Phe-Lys-PAB, Phe-Lys(Ac)-PAB, D-Val-Leu-Lys, Gly-Gly-Arg, Ala-Ala-Asn-PAB, or Ala-PAB,
wherein each of p, q, 1, t, and u are integers from 1-12, selected independently for each occurrence.

5 In some embodiments, the linker has the structure of formula:

b
T

o}

wherein Ry is CHs (Ala) or (CHz2)sNH(CO)NH: (Cit).
In some embodiments, the linker, prior to conjugation to the antibody and including the reactive
substituent Z', taken together as L-Z', has the structure:

0 Q o H\/?I\N LK
S Qe R QB! W@H%

10 O

wherein the wavy line indicates the attachment point to the cytotoxin (e.g., a PBD). In certain embodiments, R
is CHa.

In some embodiments, the cytotoxin-linker conjugate, prior to conjugation to the antibody and including
the reactive substituent Z', taken together as Cy-L-Z', has the structural formula:

15
This particular cytotoxin-linker conjugate is known as tesirine (SG3249), and has been described in, for
example, Howard et al., ACS Med. Chem. Lett. 2016, 7(11), 983-987, the disclosure of which is incorporated by
reference herein in its entirety.
20 In some embodiments, the cytotoxin is a pyrrolobenzodiazepine dimer represented by the structural
formula:
O Noy
OMe MeO N Z
o}

OMe
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wherein the wavy line indicates the attachment point of the linker.
In some embodiments, the cytotoxin-linker conjugate, prior to conjugation to the antibody and including

the reactive substituent Z', taken together as Cy-L-Z', has the structural formula:

O,

L

OMe

OMe

This particular cytotoxin-linker conjugate is known as talirine, and has been described, for example, in
connection with the ADC Vadastuximab talirine (SGN-CD33A), Mantaj et al., Angewandte Chemie International
Edition English 2017,56, 462-488, the disclosure of which is incorporated by reference herein in its entirety.

Indolinobenzodiazepines (IGNs)

In some embodiments, the antibodies, or antigen-binding fragments thereof, that bind CD45 as
described herein can be conjugated to a cytotoxin that is an indolinobenzodiazepine ("IGN") or a cytotoxin that
comprises an IGN. In some embodiments, the IGN cytotoxin is an indolinobenzodiazepine dimer or an
indolinobenzodiazepine pseudodimer.

Indolinobenzodiazepine dimers represent a relatively new chemical class of cytotoxins with high in vitro
potency (low pM range ICso values) towards cancer cells. Similar to the PBD dimer SJG-136, IGN dimers bind
to the minor groove of DNA, and covalently bind to guanine residues via the two imine functionalities in the
dimer, resulting in crosslinking of the DNA. An IGN dimer (IGN 6; replacing the methylene groups of the PBD
moiety with phenyl rings) demonstrated ~10-fold higher potency in vitro as compared to SJG-136, possibly due
to faster rate of adduct formation with DNA IGN (see, e.g., Miller et al., "A New Class of Antibody-Drug
Conjugates with Potent DNA Alkylating Activity" Mol. Cancer Ther. 2016, 15(8), 1870-1878). In contrast, IGN
pseudodimers comprise a single reactive indolinobenzodiazepine imine; the second indolinobenzodiazepine in
the dimeric cytotoxin is present in reduced (amine) form. Accordingly, IGN pseudodimers alkylate DNA through
the single imine moiety present in the dimer, and do not crosslink DNA.

In some embodiments, the cytotoxin is an indolinobenzodiazepine (IGN) pseudodimer having the

structural formula:
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wherein the wavy line indicates the attachment point of the linker.
In some embodiments, the cytotoxin-linker conjugate, prior to conjugation to the antibody and including

W

the reactive substituent Z', taken together as Cy-L-Z', has the structural formula:
0

o 0
HN N N

O
O

—

H
N o} o) N
NpOMe Mer@N
o) (o}
5

This cytotoxin-linker conjugate is referred to herein as DGN549, and is present in the ADC IMGN632,

o

both of which are disclosed in, for example, International Patent Application Publication No. W02017004026,

which is incorporated by reference herein.
In some embodiments, the cytotoxin is an indolinobenzodiazepine pseudodimer having a structure of

10 formula:

/O\/\O/\/O\/\N/><S\ o

H
N o) O. N—,
N‘pOMe MeO@§N
o 0

wherein the wavy line indicates the attachment point of the linker. This IGN pseudodimer cytotoxin is
referred to herein as DGN462, disclosed in, for example, U.S. Patent Application Publication No. 20170080102,

o

15 which is incorporated by reference herein.
In some embodiments, the cytotoxin-linker conjugate, prior to conjugation to the antibody and including

the chemical moiety Z, taken together as Cy-L-Z, has the structure:
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wherein the wavy line indicates the point of attachment to the antibody (e.g., an anti-CD45 antibody or

s

fragment thereof). This cytotoxin-linker conjugate is present in the ADC IMGN779, disclosed in, for example,
U.S. Patent Application Publication No. 20170080102, previously incorporated by reference herein.

In other embodiments, the anti-CD45 antibodies and antigen-binding fragments thereof described
herein can be conjugated to a cytotoxin that is an enediyne antitumor antibiotic (e.g., calicheamicins,
ozogamicin). The calicheamicin family of antibiotics are capable of producing double-stranded DNA breaks at

10  sub-picomolar concentrations. For the preparation of conjugates of the calicheamicin family, see U.S. Pat. Nos.
5,712,374; 5,714,586, 5,739,116, 5,767,285; 5,770,701, 5,770,710; 5,773,001; and 5,877,296 (all to American
Cyanamid Company). Structural analogues of calicheamicin which may be used include, but are not limited to,
those disclosed in, for example, Hinman et al., Cancer Research 53:3336-3342 (1993), Lode et al., Cancer
Research 58:2925-2928 (1998), and the aforementioned U.S. patents to American Cyanamid.

15 An exemplary calicheamicin is designated y1, which is herein referenced simply as gamma, and has the

structural formula:

o} WOL
~0 i DJ‘ H I’O\H
S HO
Q b~
HO z | ‘/IO/
N0 [
HO

In some embodiments, the calicheamicin is a gamma-calicheamicin derivative or an N-acetyl gamma-
20 calicheamicin derivative. Structural analogues of calicheamicin which may be used include, but are not limited
to, those disclosed in, for example, Hinman et al., Cancer Research 53:3336-3342 (1993), Lode et al., Cancer
Research 58:2925-2928 (1998), and the aforementioned U.S. patents. Calicheamicins contain a methyltrisulfide
moiety that can be reacted with appropriate thiols to form disulfides, at the same time introducing a functional
group that is useful in attaching a calicheamicin derivative to an anti-CD45 antibody or antigen-binding fragment
25  thereof as described herein, via a linker. For the preparation of conjugates of the calicheamicin family, see U.S.
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Pat. Nos. 5,712,374, 5,714,586; 5,739,116; 5,767,285; 5,770,701; 5,770,710; 5,773,001; and 5,877,296 (all to
American Cyanamid Company). Structural analogues of calicheamicin which may be used include, but are not
limited to, those disclosed in, for example, Hinman et al., Cancer Research 53:3336-3342 (1993), Lode et al.,
Cancer Research 58:2925-2928 (1998), and the aforementioned U.S. patents to American Cyanamid.

In one embodiment, the cytotoxin of the ADC as disclosed herein is a calicheamicin disulfide derivative

represented by the structural formula:

wherein the wavy line indicates the attachment point of the linker.

Ribosome Inactivating Proteins (RIPs)

In some embodiments, the cytotoxin conjugated to an anti-CD45 antibody is a ribosome-inactivating
protein (RIP). Ribosome inactivating proteins are protein synthesis inhibitors that act on ribosomes, usually
irreversibly. RIPs are found in plants, as well as bacteria. Examples of RIPs include, but are not limited to,
saporin, ricin, abrin, gelonin, Pseudomonas exotoxin (or exotoxin A}, trichosanthin, luffin, agglutinin and the
diphtheria toxin.

Another example of an RIP that may be used in the ADCs and methods disclosed herein are a Shiga
toxin (Stx) or a Shiga-like toxins (SLT). Shiga toxin (Stx) is a potent bacterial toxin found in Shigella
dysenteriae 1 and in some serogroups (including serotypes O157:H7, and O104:H4) of Escherichia coli (called
Stx1 in E. coli). In addition to Stx1, some E. coli strains produce a second type of Stx (Stx2) that has the same
mode of action as Stx/Stx1 but is antigenically distinct. SLT is a historical term for similar or identical toxins
produced by Escherichia coli. Because subtypes of each toxin have been identified, the prototype toxin for each
group is now designated Stx1a or Stx2a. Stx1a and Stx2a exhibit differences in cytotoxicity to various cell
types, bind dissimilarly to receptor analogs or mimics, induce differential chemokine responses, and have
several distinctive structural characteristics.

A member of the Shiga toxin family refers to any member of a family of naturally occurring protein
toxins which are structurally and functionally related, notably, toxins isolated from S. dysenteriae and E. coli
(Johannes L, Romer W, Nat Rev Microbiol 8: 105-16 (2010)). For example, the Shiga toxin family encompasses
true Shiga toxin (Stx) isolated from S. dysenteriae serotype 1, Shiga-like toxin 1 variants (SLT1 or Stx1 or SLT-
1 or Slt-1) isolated from serotypes of enterohemorrhagic E. coli, and Shiga-like toxin 2 variants (SLT2 or Stx2 or
SLT-2) isolated from serotypes of enterohemorrhagic E. coli. SLT1 differs by only one residue from Stx, and
both have been referred to as Verocytotoxins or Verotoxins (VTs) (O'Brien A et al., Curr Top Microbiol Immunol
180: 65-94 (1992)). Although SLT1 and SLT2 variants are reported to be only about 53-60% similar to each
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other at the amino acid sequence level, they share mechanisms of enzymatic activity and cytotoxicity common
to the members of the Shiga toxin family (Johannes, Nat Rev Microbiol 8: 105-16 (2010)).

Members of the Shiga toxin family have two subunits; A subunit and a B subunit. The B subunit of the
toxin binds to a component of the cell membrane known as glycolipid globotriaosylceramide (Gb3). Binding of
the subunit B to Gb3 causes induction of narrow tubular membrane invaginations, which drives formation of
inward membrane tubules for the bacterial uptake into the cell. The Shiga toxin (a non-pore forming toxin) is
transferred to the cytosol via Golgi network and ER. From the Golgi toxin is trafficked to the ER. Shiga toxins
act to inhibit protein synthesis within target cells by a mechanism similar to that of ricin (Sandvig and van Deurs
(2000) EMBO J 19(220:5943). After entering a cell the A subunit of the toxin cleaves a specific adenine
nucleobase from the 28S RNA of the 60S subunit of the ribosome, thereby halting protein synthesis (Donohue-
Rolfe et al. (2010) Reviews of Infectious Diseases 13 Suppl. 4(7): S293-297).

As used herein, reference to Shiga family toxin refers to any member of the Shiga toxin family of
naturally occurring protein toxins (e.g., toxins isolated from S. dysenteriae and E. coli) which are structurally
and functionally related. For example, the Shiga toxin family encompasses true Shiga toxin (Stx) isolated from
S. dysenteriae serotype 1, Shiga-like toxin 1 variants (SLT1 or Stx1 or SLT-1 or Slt-1) isolated from serotypes of
enterohemorrhagic E. coli, and Shiga-like toxin 2 variants (SLT2 or Stx2 or SLT-2) isolated from serotypes of
enterohemorrhagic E. coli. As used herein, “subunit A from a Shiga family toxin” or “Shiga family toxin subunit
A’ refers to a subunit A from any member of the Shiga toxin family, including Shiga toxins or Shiga-like toxins.

In one embodiment, an anti-CD45 ADC comprises an anti-CD45 antibody conjugated to a Shiga family
toxin subunit A, or a portion of a Shiga family toxin subunit A having cytotoxic activity, i.e., ribosome inhibiting
activity. Shiga toxin subunit A cytotoxic activities include, for example, ribosome inactivation, protein synthesis
inhibition, N-glycosidase activity, polynucleotide:adenosine glycosidase activity, RNAase activity, and DNAase
activity. Non-limiting examples of assays for Shiga toxin effector activity measure protein synthesis inhibitory
activity, depurination activity, inhibition of cell growth, cytotoxicity, supercoiled DNA relaxation activity, and
nuclease activity.

In certain embodiments, an anti-CD45 antibody, or an antigen binding fragment thereof, is conjugated
to Shiga family toxin A subunit, or a fragment thereof having ribosome inhibiting activity. An example of a Shiga
family toxin subunit A is Shiga-like toxin 1 subunit A (SLT-1A), the amino acid sequence of which is provided

below

KEFTLDFSTAKTYVDSLNVIRSAIGTPLQTISSGGTSLLMIDSGSGDNLFAVDVRGIDPEEGRFNNLRLIV
ERNNLYVTGFVNRTNNVFYRFADFSHVTFPGTTAVTLSGDSSYTTLQRVAGISRTGMQINRHSLTTSYL
DLMSHSGTSLTQSVARAMLRFVTVTAEALRFRQIQRGFRTTLDDLSGRSYVMTAEDVDLTLNWGRLSS
VLPDYHGQDSVRVGRISFGSINAILGSVALILNCHHHASRVARMASDEFPSMCPADGRVRGITHNKILW
DSSTLGAILMRRTISS (SEQ ID NO: 196).

Another example of a Shiga family toxin subunit A is Shiga toxin subunit A (StxA), the amino acid sequence of

which is provided below

KEFTLDFSTAKTYVDSLNVIRSAIGTPLQTISSGGTSLLMIDSGTGDNLFAVDVRGIDPEEGRFNNLRLIV
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ERNNLYVTGFVNRTNNVFYRFADFSHVTFPGTTAVTLSGDSSYTTLQRVAGISRTGMQINRHSLTTSYL
DLMSHSGTSLTQSVARAMLRFVTVTAEALRFRQIQRGFRTTLDDLSGRSYVMTAEDVDLTLNWGRLSS
VLPDYHGQDSVRVGRISFGSINAILGSVALILNCHHHASRVARMASDEFPSMCPADGRVRGITHNKILW
DSSTLGAILMRRTISS (SEQ ID NO: 197).

Another example of a Shiga family toxin subunit A is Shiga-like toxin 2 subunit A (SLT-2A}, the amino acid

sequence of which is provided below

DEFTVDFSSQKSYVDSLNSIRSAISTPLGNISQGGVSVSVINHVLGGNYISLNVRGLDPYSERFNHLRLI

MERNNLYVAGFINTETNIFYRFSDFSHISVPDVITVSMTTDSSYSSLQRIADLERTGMQIGRHSLVGSYL

DLMEFRGRSMTRASSRAMLRFVTVIAEALRFRQIQRGFRPALSEASPLYTMTAQDVDLTLNWGRISNV
LPEYRGEEGVRIGRISFNSLSAILGSVAVILNCHSTGSYSVRSVSQKQKTECQIVGDRAAIKVNNVLWEA
NTIAALLNRKPQDLTEPNQ (SEQ ID NO: 198).

In certain circumstances, naturally occurring Shiga family toxin subunits A may comprise precursor
forms containing signal sequences of about 22 amino acids at their amino-terminals which are removed to
produce mature Shiga family toxin A subunits and are recognizable to the skilled worker. Cytotoxic fragments
or truncated versions of Shiga family toxin subunit A may also be used in the ADCs and methods disclosed
herein.

In certain embodiments, a Shiga family toxin subunit A differs from a naturally occurring Shiga toxin A
subunitbyupto 1, 2,8,4,5,6,7,8,9, 10, 15, 20, 25, 30, 35, 40 or more amino acid residues (but by no more
than that which retains at least 85%, 90%, 95%, 99%, or more amino acid sequence identity). In some
embodiments, the Shiga family toxin subunit A differs from a naturally occurring Shiga family toxin A subunit by
upto1,2,3,4,5,6,7,8,9, 10, 15, 20, 25, 30, 35, 40 or more amino acid residues (but by no more than that
which retains at least 85%, 90%, 95%, 99% or more amino acid sequence identity). Thus, a polypeptide region
derived from an A Subunit of a member of the Shiga toxin family may comprise additions, deletions,
truncations, or other alterations from the original sequence as long as at least 85%, 90%, 95%, 99% or more
amino acid sequence identity is maintained to a naturally occurring Shiga family toxin subunit A.

Accordingly, in certain embodiments, the Shiga family toxin subunit A comprises or consists essentially
of amino acid sequences having at least 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 97%, 98%, 99%,
99.5% or 99.7% overall sequence identity to a naturally occurring Shiga family toxin subunit A, such as SLT-1A
(SEQ ID NO: 196), StxA (SEQ ID NO: 197), and/or SLT-2A (SEQ ID NO: 198).

In some embodiments, the CD45 targeting moiety for use in the methods provided herein is an
engineered toxin body (ETB) targeted to CD45. ETBs are disclosed in, for example, US2018/0057544A1,
US2018/0258144A1, US2018/0258143A1, US2021/0008208A1, and WO2014/164693A2, each of which is
incorporated by reference herein in its entirety.

Additional Cytotoxins

In other embodiments, the anti-CD45 antibodies and antigen-binding fragments thereof described

herein can be conjugated to a cytotoxin other than or in addition to those cytotoxins disclosed herein above.
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Additional cytotoxins suitable for use with the compositions and methods described herein include, without
limitation, 5-ethynyluracil, abiraterone, acylfulvene, adecypenol, adozelesin, aldesleukin, altretamine,
ambamustine, amidox, amifostine, aminolevulinic acid, amrubicin, amsacrine, anagrelide, anastrozole,
andrographolide, angiogenesis inhibitors, antarelix, anti-dorsalizing morphogenetic protein-1, antiandrogen,
prostatic carcinoma, antiestrogen, antineoplaston, antisense oligonucleotides, aphidicolin glycinate, apoptosis
gene modulators, apoptosis regulators, apurinic acid, asulacrine, atamestane, atrimustine, axinastatin 1,
axinastatin 2, axinastatin 3, azasetron, azatoxin, azatyrosine, baccatin lll derivatives, balanol, batimastat,
BCR/ABL antagonists, benzochlorins, benzoylstaurosporine, beta lactam derivatives, beta-alethine,
betaclamycin B, betulinic acid, bFGF inhibitors, bicalutamide, bisantrene, bisaziridinylspermine, bisnafide,
bistratene A, bizelesin, breflate, bleomycin A2, bleomycin B2, bropirimine, budotitane, buthionine sulfoximine,
calcipotriol, calphostin C, camptothecin derivatives (e.g., 10-hydroxy-camptothecin), capecitabine,
carboxamide-amino-triazole, carboxyamidotriazole, carzelesin, casein kinase inhibitors, castanospermine,
cecropin B, cetrorelix, chlorins, chloroquinoxaline sulfonamide, cicaprost, cis-porphyrin, cladribine, clomifene
and analogues thereof, clotrimazole, collismycin A, collismycin B, combretastatin A4, combretastatin
analogues, conagenin, crambescidin 816, crisnatol, cryptophycin 8, cryptophycin A derivatives, curacin A,
cyclopentanthraquinones, cycloplatam, cypemycin, cytarabine ocfosfate, cytolytic factor, cytostatin, dacliximab,
decitabine, dehydrodidemnin B, 2'deoxycoformycin (DCF), deslorelin, dexifosfamide, dexrazoxane,
dexverapamil, diaziquone, didemnin B, didox, diethylnorspermine, dihydro-5-azacytidine, dihydrotaxol,
dioxamycin, diphenyl spiromustine, discodermolide, docosanol, dolasetron, doxifluridine, droloxifene,
dronabinol, duocarmycin SA, ebselen, ecomustine, edelfosine, edrecolomab, eflornithine, elemene, emitefur,
epothilones, epithilones, epristeride, estramustine and analogues thereof, etoposide, etoposide 4'-phosphate
(also referred to as etopofos), exemestane, fadrozole, fazarabine, fenretinide, filgrastim, finasteride, flavopiridol,
flezelastine, fluasterone, fludarabine, fluorodaunorunicin hydrochloride, forfenimex, formestane, fostriecin,
fotemustine, gadolinium texaphyrin, gallium nitrate, galocitabine, ganirelix, gelatinase inhibitors, gemcitabine,
glutathione inhibitors, hepsulfam, homoharringtonine (HHT), hypericin, ibandronic acid, idoxifene, idramantone,
ilmofosine, ilomastat, imidazoacridones, imiquimod, immunostimulant peptides, iobenguane, iododoxorubicin,
ipomeanol, irinotecan, iroplact, irsogladine, isobengazole, jasplakinolide, kahalalide F, lamellarin-N triacetate,
lanreotide, leinamycin, lenograstim, lentinan sulfate, leptolstatin, letrozole, lipophilic platinum compounds,
lissoclinamide 7, lobaplatin, lometrexol, lonidamine, losoxantrone, loxoribine, lurtotecan, lutetium texaphyrin,
lysofylline, masoprocol, maspin, matrix metalloproteinase inhibitors, menogaril, rnerbarone, meterelin,
methioninase, metoclopramide, MIF inhibitor, ifepristone, miltefosine, mirimostim, mithracin, mitoguazone,
mitolactol, mitomycin and analogues thereof, mitonafide, mitoxantrone, mofarotene, molgramostim,
mycaperoxide B, myriaporone, N-acetyldinaline, N-substituted benzamides, nafarelin, nagrestip, napavin,
naphterpin, nartograstim, nedaplatin, nemorubicin, neridronic acid, nilutamide, nisamycin, nitrullyn, octreotide,
okicenone, onapristone, ondansetron, oracin, ormaplatin, oxaliplatin, oxaunomycin, paclitaxel and analogues
thereof, palauamine, palmitoylrhizoxin, pamidronic acid, panaxytriol, panomifene, parabactin, pazelliptine,
pegaspargase, peldesine, pentosan polysulfate sodium, pentostatin, pentrozole, perflubron, perfosfamide,
phenazinomycin, picibanil, pirarubicin, piritrexim, podophyllotoxin, porfiromycin, purine nucleoside
phosphorylase inhibitors, raltitrexed, rhizoxin, rogletimide, rohitukine, rubiginone B1, ruboxyl, safingol,

saintopin, sarcophytol A, sargramostim, sobuzoxane, sonermin, sparfosic acid, spicamycin D, spiromustine,
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stipiamide, sulfinosine, tallimustine, tegafur, temozolomide, teniposide, thaliblastine, thiocoraline, tirapazamine,
topotecan, topsentin, triciribine, trimetrexate, veramine, vinorelbine, vinxaltine, vorozole, zeniplatin, and
zilascorb, among others.

Linkers

A variety of linkers can be used to conjugate the anti-CD45 antibodies, or antibody fragments thereof,
described herein to a cytotoxic molecule.

The term “Linker" as used herein means a divalent chemical moiety comprising a covalent bond or a
chain of atoms that covalently attaches an anti-CD45 antibody to a cytotoxin to form antibody drug conjugates
(ADC) of the present disclosure (ADCs; Ab-Z-L-D, where D is a cytotoxin). Suitable linkers have two reactive
termini, one for conjugation to an antibody and the other for conjugation to a cytotoxin. The antibody
conjugation reactive terminus of the linker (reactive moiety, Z’') is typically a site that is capable of conjugation to
the antibody through a cysteine thiol or lysine amine group on the antibody, and so is typically a thiol-reactive
group such as a double bond (as in maleimide) or a leaving group such as a chloro, bromo, iodo, or an R-
sulfanyl group, or an amine-reactive group such as a carboxyl group; while the antibody conjugation reactive
terminus of the linker is typically a site that is capable of conjugation to the cytotoxin through formation of an
amide bond with a basic amine or carboxy!l group on the cytotoxin, and so is typically a carboxyl or basic amine
group. When the term "linker" is used in describing the linker in conjugated form, one or both of the reactive
termini will be absent (such as reactive moiety Z', having been converted to chemical moiety Z) or incomplete
(such as being only the carbonyl of the carboxylic acid) because of the formation of the bonds between the
linker and/or the cytotoxin, and between the linker and/or the antibody or antigen-binding fragment thereof.
Such conjugation reactions are described further herein below.

In some embodiments, the linker is cleavable under intracellular conditions, such that cleavage of the
linker releases the drug unit from the antibody in the intracellular environment. In yet other embodiments, the
linker unit is not cleavable and the drug is released, for example, by antibody degradation. The linkers useful for
the present ADCs are preferably stable extracellularly, prevent aggregation of ADC molecules and keep the
ADC freely soluble in agueous media and in a monomeric state. Before transport or delivery into a cell, the
ADC is preferably stable and remains intact, i.e. the antibody remains linked to the drug moiety. The linkers are
stable outside the target cell and may be cleaved at some efficacious rate inside the cell. An effective linker will:
(i) maintain the specific binding properties of the antibody; (ii} allow intracellular delivery of the conjugate or
drug moiety; (iii) remain stable and intact, i.e. not cleaved, until the conjugate has been delivered or transported
to its targeted site; and (iv) maintain a cytotoxic, cell-killing effect or a cytostatic effect of the cytotoxic moiety.
Stability of the ADC may be measured by standard analytical techniques such as mass spectroscopy, HPLC,
and the separation/analysis technique LC/MS. Covalent attachment of the antibody and the drug moiety
requires the linker to have two reactive functional groups, i.e. bivalency in a reactive sense. Bivalent linker
reagents which are useful to attach two or more functional or biologically active moieties, such as peptides,
nucleic acids, drugs, toxins, antibodies, haptens, and reporter groups are known, and methods have been
described their resulting conjugates (Hermanson, G. T. (1996) Bioconjugate Techniques; Academic Press: New
York, p. 234-242).
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Linkers include those that may be cleaved, for instance, by enzymatic hydrolysis, photolysis, hydrolysis
under acidic conditions, hydrolysis under basic conditions, oxidation, disulfide reduction, nucleophilic cleavage,
or organometallic cleavage (see, for example, Leriche et al., Bioorg. Med. Chem., 20:571-582, 2012, the
disclosure of which is incorporated herein by reference as it pertains to linkers suitable for covalent
conjugation). Suitable cleavable linkers may include, for example, chemical moieties such as a hydrazine, a
disulfide, a thioether or a dipeptide.

Linkers hydrolyzable under acidic conditions include, for example, hydrazones, semicarbazones,
thiosemicarbazones, cis-aconitic amides, orthoesters, acetals, ketals, or the like. (See, e.g., U.S. Pat. Nos.
5,122,368; 5,824,805; 5,622,929; Dubowchik and Walker, 1999, Pharm. Therapeutics 83:67-123; Neville et al.,
1989, Biol. Chem. 264:14653-14661, the disclosure of each of which is incorporated herein by reference in its
entirety as it pertains to linkers suitable for covalent conjugation. Such linkers are relatively stable under neutral
pH conditions, such as those in the blood, but are unstable at below pH 5.5 or 5.0, the approximate pH of the
lysosome.

Linkers cleavable under reducing conditions include, for example, a disulfide. A variety of disulfide
linkers are known in the art, including, for example, those that can be formed using SATA (N-succinimidyl-S-
acetylthioacetate), SPDP (N-succinimidyl-3-(2-pyridyldithio)propionate), SPDB (N-succinimidyl-3-(2-
pyridyldithio)butyrate) and SMPT (N-succinimidyl-oxycarbonyl-alpha-methyl-alpha-(2-pyridyl-dithio)toluene),
SPDB and SMPT (See, e.g., Thorpe et al., 1987, Cancer Res. 47:5924-5931; Wawrzynczak et al., In
Immunoconjugates: Antibody Conjugates in Radiocimagery and Therapy of Cancer (C. W. Vogel ed., Oxford U.
Press, 1987. See also U.S. Pat. No. 4,880,935, the disclosure of each of which is incorporated herein by
reference in its entirety as it pertains to linkers suitable for covalent conjugation.

Linkers susceptible to enzymatic hydrolysis can be, e.g., a peptide-containing linker that is cleaved by
an intracellular peptidase or protease enzyme, including, but not limited to, a lysosomal or endosomal protease.
One advantage of using intracellular proteolytic release of the therapeutic agent is that the agent is typically
attenuated when conjugated and the serum stabilities of the conjugates are typically high. In some
embodiments, the peptidyl linker is at least two amino acids long or at least three amino acids long. Exemplary
amino acid linkers include a dipeptide, a tripeptide, a tetrapeptide or a pentapeptide. Examples of suitable
peptides include those containing amino acids such as Valine, Alanine, Citrulline (Cit), Phenylalanine, Lysine,
Leucine, and Glycine. Amino acid residues which comprise an amino acid linker component include those
occurring naturally, as well as minor amino acids and non-naturally occurring amino acid analogs, such as
citrulline. Exemplary dipeptides include valine-citrulline (vc or val-cit) and alanine-phenylalanine (af or ala-phe).
Exemplary tripeptides include glycine-valine-citrulline (gly-val-cit) and glycine-glycine-glycine (gly-gly-gly). In
some embodiments, the linker includes a dipeptide such as Val-Cit, Ala-Val, or Phe-Lys, Val-Lys, Ala-Lys, Phe-
Cit, Leu-Cit, lle-Cit, Phe-Arg, or Trp-Cit. Linkers containing dipeptides such as Val-Cit or Phe-Lys are disclosed
in, for example, U.S. Pat. No. 6,214,345, the disclosure of which is incorporated herein by reference in its
entirety as it pertains to linkers suitable for covalent conjugation. In some embodiments, the linker includes a
dipeptide selected from Val-Ala and Val-Cit.

Linkers suitable for conjugating the antibodies, or antibody fragments thereof described herein, to a
cytotoxic molecule include those capable of releasing a cytotoxin by a 1,6-elimination process (a "self-
immolative" group). Chemical moieties capable of this elimination process include the p-aminobenzyl (PAB)
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group, 6-maleimidohexanoic acid, pH-sensitive carbonates, and other reagents as described in Jain et al.,
Pharm. Res. 32:3526-3540, 2015, the disclosure of which is incorporated herein by reference in its entirety as it
pertains to linkers suitable for covalent conjugation.

In some embodiments, the linker includes a "self-immolative" group such as the afore-mentioned
PAB or PABC (para-aminobenzyloxycarbonyl), which are disclosed in, for example, Carl et al., J. Med. Chem.
(1981) 24:479-480; Chakravarty et al (1983) J. Med. Chem. 26:638-644; US 6214345; US20030130189;
US20030096743; US6759509; US20040052793; US6218519; US6835807; US6268488; US20040018194;
W098/13059; US20040052793; US6677435; US5621002; US20040121940; W02004/032828). Other such
chemical moieties capable of this process (“self-immolative linkers”) include methylene carbamates and
heteroaryl groups such as aminothiazoles, aminoimidazoles, aminopyrimidines, and the like. Linkers containing
such heterocyclic self-immolative groups are disclosed in, for example, U.S. Patent Publication Nos.
20160303254 and 20150079114, and U.S. Patent No. 7,754,681; Hay et al. (1999) Bioorg. Med. Chem. Lett.
9:2237; US 2005/0256030; de Groot et al (2001) J. Org. Chem. 66:8815-8830; and US 7223837. In some
embodiments, a dipeptide is used in combination with a self-immolative linker.

Linkers suitable for use herein further may include one or more groups selected from C+-Cs alkylene,
C1-Cs heteroalkylene, C2-Cs alkenylene, C2-Cs heteroalkenylene, C2-Cs alkynylene, Cz-Ce heteroalkynylene, Cs-
Cs cycloalkylene, heterocycloalkylene, arylene, heteroarylene, and combinations thereof, each of which may be
optionally substituted. Non-limiting examples of such groups include (CHz)p, (CH2CH20)p, and —(C=0O}(CHz)p—
units, wherein p is an integer from 1-6, independently selected for each occasion.

Suitable linkers may contain groups having solubility enhancing properties. Linkers including the
(CH2CH20), unit (polyethylene glycol, PEG), for example, can enhance solubility, as can alkyl chains
substituted with amino, sulfonic acid, phosphonic acid or phosphoric acid residues. Linkers including such
moieties are disclosed in, for example, U.S. Patent Nos. 8,236,319 and 9,504,756, the disclosure of each of
which is incorporated herein by reference in its entirety as it pertains to linkers suitable for covalent conjugation.
Further solubility enhancing groups include, for example, acyl and carbamoyl sulfamide groups, having the

structure:

Gl

whereinais0or 1;and

R0 is selected from the group consisting of hydrogen, C1-C24 alkyl groups, Cs-Cz4 cycloalkyl groups,
C1-C24 (hetero)aryl groups, C1-Cz4 alkyl(hetero)aryl groups and C1-Cz4 (hetero)arylalkyl groups, the C1-Ca4 alkyl
groups, Cs-Ca4 cycloalkyl groups, C2-Cz4 (hetero)aryl groups, Cs-Co4 alkyl(hetero)aryl groups and Cs-Cea
(hetero)arylalkyl groups, each of which may be optionally substituted and/or optionally interrupted by one or
more heteroatoms selected from O, S and NR''R'2, wherein R'" and R'? are independently selected from the
group consisting of hydrogen and Ci-Ca alkyl groups; or R'® is a cytotoxin, wherein the cytotoxin is optionally
connected to N via a spacer moiety. Linkers containing such groups are described, for example, in U.S. Patent
No. 9,636,421 and U.S. Patent Application Publication No. 2017/0298145, the disclosures of which are
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incorporated herein by reference in their entirety as they pertain to linkers suitable for covalent conjugation to
cytotoxins and antibodies or antigen-binding fragments thereof.

In some embodiments, the linker may include one or more of a hydrazine, a disulfide, a thioether, a
dipeptide, a p-aminobenzyl (PAB) group, a heterocyclic self-immolative group, an optionally substituted C1-Cs
alkyl, an optionally substituted C1-Cs heteroalkyl, an optionally substituted C2-Cs alkenyl, an optionally
substituted C2-Cs heteroalkenyl, an optionally substituted C2-Cs alkynyl, an optionally substituted C2-Cse
heteroalkynyl, an optionally substituted Cs-Ce cycloalkyl, an optionally substituted heterocycloalkyl, an optionally
substituted aryl, an optionally substituted heteroaryl, a solubility enhancing group, acyl, -(C=0)-, or -
(CH2CH20)p- group, wherein p is an integer from 1-6. One of skill in the art will recognize that one or more of
the groups listed may be present in the form of a bivalent (diradical) species, e.g., Ci-Cs alkylene and the like.

In some embodiments, the linker L comprises the moiety *-LiL2-**, wherein:

L1 is absent or is -(CH2)mNR'3C(=0)-, -(CH2)mNR"3-, -(CH2)mX3(CH2)m-

—On—t | E{:N—(jﬂ | ;\C/N)i ! 5\CNJ2

O

Ot vO L+
Lz is absent or is -(CHz)m-, -NR'3(CHa)m-, -(CH2)mNR'3C(=0)(CHz)m-, -Xs, -(CH2)mNR'C(=0)Xa, -
)mNR'3C(=0)-, -((CH2)mO)n(CHz)m-, ~((CH2)mO)n(CHz)mX3(CHz)m-, - NR™3((CHz)mO)nXs(CHz)m-, -
NR3((CH2)mO)n(CHa)mXa(CHz)m-, -X1X2C(=0)(CHz)m-, - (CHa)m(O(CHz)m)n-, -(CH2)mNR'3(CHz)m-, -
(CH2)mNR13C(=0)(CHz2)mXs(CHz)m-, - (CH2)mC(=O)NR'3(CH2)mNR'3C(=0)(CHz)m-, -(CH2)mC(=0)-, -
(CHz2)mNR'3(CH2)mC(= O)X2X1C(=O)-, -(CH2)mX3(CH2)mC(=0)X2X1C(=0)-, - (CH2)mC(=O)NR#(CHz)m-, -
(CH2)mC(=0)NR3(CHz2)mXa(CHz)m-, -(CHz2)mXa(CHz)mNR3C(=0)(CHz)m-, -(CHz2)mXa(CHz)mC(=0)NR'3(CHz)m-
, - (CH2)mO)n(CH2)mNR'C(=0)(CHz)m-, -(CH2)mC(=O)NR'3(CHz)m(O(CHz)m)n-, - (CHz)m(O(CHz)m)nC(=0)-, -
(CH2)mNR13(CH2)mC(=0)-, ~(CH2)mC(=0)NR'(CH2)mNR™C(=0)-, ~(CHz)m(O(CHz)m)Xs(CHz)m-, -
(CH2)mXs((CH2)mO)n(CH2)m-, -(CH2)mXs(CH2)mC(=0)-, - (CH2)mC(=O)NR'3(CH2)mO)n(CHz2)mXs(CHz)m-, -
(CH2)mXs(CHz2)m(O(CH2)m)aNR'¥C(=0)(CHa)m-, -(CHz2)mXs(CHz)m(O(CH2)m)aC(=0)-, -
(
(
(CH

3

(CHe

(=
(
CHz2)mXa(CH2)m(O(CH2)m)n-, ~(CH2)mC(=0)NR13(CH2)mC(=0)-, -(CHz)nC(=0)NR'3(CHz)m(O(CHz)m):C(=0)-, -
(CH2)mO)n(CH2)mNR'C(=0)(CHz)r-, -(CH2)mC(=0)NR'3(CHz2)mC(=0)NR'3(CHz)m-, -
CHz)mNR3C(=0)(CHz)mNR3C(=0)(CHz) -(CHz)mX3(CH2)mC(=O)NR 13-, -(CH2)mC(=O)NR'3-, -(CHz)mXs-, -
C(R3)2(CHz)m-, -(CHz)mC(R13)aNR -, -(CHz)mC(=O)NR'3(CHz)mNR3-, -
(CH2)mC(=O)NR3(CHz2)mNR3C(=O)NR2-, -(CH2)mC(=0)X2X1C(=0)-, - C(R')2(CH2)mNR'®C(=0)(CHz)m-, -
(CH2)mC(=0)NR'3(CH2)mC(R'3)2NR3-, - C(R'3)2(CHz)mXa(CHz)m-, -(CHa)mXs(CH2)mC(R'3)2NR3-, -
C(R8)2(CH2)mOC(=O)NR"®(CHz)m-, -(CH2)mNR13C(=0)O(CHz2)mC(R3)2NR2-, -(CHz)mXs(CHa)nNR'®-, -
(CHa)mX3(CHz)m(O(CHa)m)aNR'3-, (CHz)mNR3-, -(CH2)mC(=O)NR'}(CH2)m(O(CHz)m)-NR'2 -,
(CHz)m(O(CH2)m)aNR3-, <(CH2CH20)n(CHz)m-, -(CHz2)m(OCH2CHz)r; -(CHz)mO(CHz)rm-, -(CHz)mS(:O)z-, -
(CH2)mC(=0)NR3(CH2)mS(=0)2-, -(CH2)mX3(CH2)nS(=0)z-, -(CHz)mX2X1C(=0)-, -
(CHa)m(O(CH2)m)iC(=0)X2X1C(=0)-, ~(CHa)m(O(CHa)m)nX2X1C(=O)-, - (CHa)mXa(CHa)mX2X1C(=0)-, -
(CHz)mXa(CH2)m(O(CHa)m)nX2X1 C(=0)-, - (CHa)mXa(CHz)mC(=0)NR13(CHz)mNR2C(=0)-,
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(CH2)mX3(CH2)mC(=O)NR'3(CH2)mC(=0)-, -(CH2)mX3(CH2)mC(=0)}NR'3(CH2)m(O(CH2)m)rC(=0)-, -
(CH2)mC(=0)X2X1C(=0)NR'3(CH2)m-, -(CH2)mX3(O(CH2)m)nC(=0)-, -(CH2)mNR'3C(=0)((CH2)mO)n(CH2)m-, -
(CH2)m(O(CH2)m)nC(=0O}NR'3(CHz)m-, -(CH2)mNR'3C(=O)NR'3(CHz)m- or -(CH2)mX3(CH2)mNR"3C(=0)-;

wherein
5 Xiis
H
-,_L{N@/\O/LLH,
5 4 i
o T “ o
e H H HO
’ ' . OH ,or
OH
H
E/N:QAO/%
(0]
o OH
HO OH
O OH
X2 is
o]
[e) H
H 5‘5\ N H Q
;\IrN Nji’r ¥ ;\ N
H 0 ¢ "o H 0 ¥
NH
07 'NH, NH,
H,N__O
HN
0
gﬁ\)\ H\ (0]
S AN AN
© , or 0o H ;:
Xsis
T
N 32
N* N,
v L
/ N
10 > or ¥ ; and
Xsis
W,
wherein

R'3 is independently selected for each occasion from H and C1-Cs alkyl;

15 m is independently selected for each occasion from 1, 2, 3, 4,5, 6,7, 8,9 and 10;
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n is independently selected for each occasion from 1,2, 3, 4,5,6,7,8,9, 10, 11, 12, 13 and 14;
and
wherein the single asterisk (*) indicates the attachment point to the cytotoxin (e.g., an amatoxin), and the
double asterisk (**) indicates the attachment point to the reactive substituent Z' or chemical moiety Z, with

5  the proviso that L+ and L2 are not both absent.

In some embodiments, the linker includes a p-aminobenzyl group (PAB). In one embodiment, the p-
aminobenzyl group is disposed between the cytotoxic drug and a protease cleavage site in the linker. In one
embodiment, the p-aminobenzyl group is part of a p-aminobenzyloxycarbonyl unit. In one embodiment, the p-
aminobenzyl group is part of a p-aminobenzylamido unit.

10 In some embodiments, the linker comprises PAB, Val-Cit-PAB, Val-Ala- PAB, Val-Lys(Ac)-PAB, Phe-
Lys-PAB, Phe-Lys(Ac)-PAB, D-Val-Leu-Lys, Gly-Gly-Arg, Ala-Ala-Asn-PAB, or Ala-PAB.

In some embodiments, the linker comprises a combination of one or more of a peptide,
oligosaccharide, -(CHz)p-, -(CH2CH20),-, PAB, Val-Cit-PAB, Val-Ala-PAB, Val-Lys(Ac)-PAB, Phe-Lys-PAB,
Phe-Lys(Ac)-PAB, D-Val-Leu-Lys, Gly-Gly-Arg, Ala-Ala-Asn-PAB, or Ala-PAB.

15 In some embodiments, the linker comprises a -(C=0)(CHz)p- unit, wherein p is an integer from 1-6.

In some embodiments, the linker comprises a -(CHz)s- unit, wherein n is an integer from 2 to 6.

In certain embodiments, the linker of the ADC is maleimidocaproyl-Val-Ala-para-aminobenzyl (mc-
Val-Ala-PAB).

In certain embodiments, the linker of the ADC is maleimidocaproyl-Val-Cit-para-aminobenzyl (mc-

20  vc-PAB).

In some embodiments, the linker comprises

a)’\/\/o\( J\><

In some embodiments, the linker comprises MCC (4-[N-maleimidomethyl]cyclohexane-1-
carboxylate).
25 In one specific embodiment, the linker comprises the structure

wherein the wavy lines indicate attachment points to the cytotoxin and the reactive moiety Z'. In another

specific embodiment, the linker comprises the structure
SO N
N
ﬁ? 701/\H e
HN

H,NT Y0
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wherein the wavy lines indicate attachment points to the cytotoxin and the reactive moiety Z'. Such
PAB-dipeptide-propionyl linkers are disclosed in, e.g., Patent Application Publication No. W02017/149077,
which is incorporated by reference herein in its entirety. Further, the cytotoxins disclosed in WO2017/149077
are incorporated by reference herein. Linkers that can be used to conjugate an antibody, or antigen-binding
fragment thereof, to a cytotoxic agent include those that are covalently bound to the cytotoxic agent on one end
of the linker and, on the other end of the linker, contain a chemical moiety formed from a coupling reaction
between a reactive substituent present on the linker and a reactive substituent present within the antibody, or
antigen-binding fragment thereof, that binds e.g. CD45. Reactive substituents that may be present within an
antibody, or antigen-binding fragment thereof, that binds e.g. CD45 include, without limitation, hydroxyl moieties
of serine, threonine, and tyrosine residues; amino moieties of lysine residues; carboxyl moieties of aspartic acid
and glutamic acid residues; and thiol moieties of cysteine residues, as well as propargyl, azido, haloaryl (e.g.,
fluoroaryl), haloheteroaryl (e.g., fluoroheteroaryl), haloalkyl, and haloheteroalkyl moieties of non-naturally
occurring amino acids.

Examples of linkers useful for the synthesis of drug-antibody conjugates include those that contain
electrophiles, such as Michael acceptors (e.g., maleimides), activated esters, electron-deficient carbonyl
compounds, and aldehydes, among others, suitable for reaction with nucleophilic substituents present within
antibodies or antigen-binding fragments, such as amine and thiol moieties. For instance, linkers suitable for the
synthesis of drug-antibody conjugates include, without limitation, succinimidyl 4-(N-maleimidomethyl})-
cyclohexane-L-carboxylate (SMCC), N- succinimidyl iodoacetate (SIA), sulfo-SMCC, m-maleimidobenzoyl- N-
hydroxysuccinimidyl ester (MBS), sulfo-MBS, and succinimidyl iodoacetate, among others described, for
instance, Liu et al., 18:690-697, 1979, the disclosure of which is incorporated herein by reference as it pertains
to linkers for chemical conjugation. Additional linkers include the non-cleavable maleimidocaproyl linkers,
which are particularly useful for the conjugation of microtubule-disrupting agents such as auristatins, are
described by Doronina et al., Bioconjugate Chem. 17:14-24, 20086, the disclosure of which is incorporated
herein by reference as it pertains to linkers for chemical conjugation.

It will be recognized by one of skill in the art that any one or more of the chemical groups, moieties and
features disclosed herein may be combined in multiple ways to form linkers useful for conjugation of the
antibodies and cytotoxins as disclosed herein. Further linkers useful in conjunction with the compositions and
methods described herein, are described, for example, in U.S. Patent Application Publication No.
2015/0218220, the disclosure of which is incorporated herein by reference in its entirety.

In certain embodiments, an intermediate, which is the precursor of the linker, is reacted with the drug
moiety under appropriate conditions. In certain embodiments, reactive groups are used on the drug and/or the
intermediate or linker. The product of the reaction between the drug and the intermediate, or the derivatized
drug, is subsequently reacted with the antibody or antigen-binding fragment under appropriate conditions.
Alternatively, the linker or intermediate may first be reacted with the antibody or a derivatized antibody, and
then reacted with the drug or derivatized drug. Such conjugation reactions will now be described more fully.

A number of different reactions are available for covalent attachment of linkers or drug-linker
conjugates to the antibody or antigen-binding fragment thereof. Suitable attachment points on the antibody
molecule include the amine groups of lysine, the free carboxylic acid groups of glutamic acid and aspartic acid,
the sulfhydryl groups of cysteine, and the various moieties of the aromatic amino acids. For instance, non-
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specific covalent attachment may be undertaken using a carbodiimide reaction to link a carboxy (or amino)
group on a compound to an amino (or carboxy) group on an antibody moiety. Additionally, bifunctional agents
such as dialdehydes or imidoesters may also be used to link the amino group on a compound to an amino
group on an antibody moiety. Also available for attachment of drugs to binding agents is the Schiff base
reaction. This method involves the periodate oxidation of a drug that contains glycol or hydroxy groups, thus
forming an aldehyde which is then reacted with the binding agent. Attachment occurs via formation of a Schiff
base with amino groups of the binding agent. Isothiocyanates may also be used as coupling agents for
covalently attaching drugs to binding agents. Other techniques are known to the skilled artisan and within the
scope of the present disclosure.

Linkers useful in for conjugation to the antibodies or antigen-binding fragments as described herein
include, without limitation, linkers containing chemical moieties Z formed by coupling reactions as depicted in
Table 2, below. Curved lines designate points of attachment to the antibody or antigen-binding fragment, and

the cytotoxic molecule, respectively.

Table 2. Exemplary chemical moieties Z formed by coupling reactions in the formation of antibody-drug

conjugates
Exemplary ) ) ) )
) ) Chemical Moiety Z Formed by Coupling Reactions
Coupling Reactions
N’N\ g
[3+2] Cycloaddition L7 :/N—
i,
~
N
[8+2] Cycloaddition O O
N\\N,N\;
y s N
[8+2] Cycloaddition, N° °N o
Esterification — O\/l(
7
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[8+2] Cycloaddition,

Esterification
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Etherification

[8+2] Cycloaddition

Michael addition

Michael addition

Imine condensation,
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Imine condensation )\
X 0
WO

Disulfide formation f\S/S\r,,r

Thiol alkylation E/S \)J\ y

0O
Condensation, NH N §
Michael addition
;\HJI\/\S
O

One of skill in the art will recognize that a reactive substituent Z' attached to the linker and a reactive
substituent on the antibody or antigen-binding fragment thereof, are engaged in the covalent coupling reaction
to produce the chemical moiety Z, and will recognize the reactive moiety Z'. Therefore, antibody-drug
conjugates useful in conjunction with the methods described herein may be formed by the reaction of an
antibody, or antigen-binding fragment thereof, with a linker or cytotoxin-linker conjugate, as described herein,
the linker or cytotoxin-linker conjugate including a reactive substituent Z', suitable for reaction with a reactive
substituent on the antibody, or antigen-binding fragment thereof, to form the chemical moiety Z.

As depicted in Table 2, examples of suitably reactive substituents on the linker and antibody or
antigen-binding fragment thereof include a nucleophile/electrophile pair (e.g., a thiol/haloalkyl pair, an
amine/carbonyl pair, or a thiol/a,B-unsaturated carbonyl pair, and the like), a diene/dienophile pair (e.g., an
azide/alkyne pair, or a diene/ a,B-unsaturated carbonyl pair, among others), and the like. Coupling reactions
between the reactive substituents to form the chemical moiety Z include, without limitation, thiol alkylation,
hydroxyl alkylation, amine alkylation, amine or hydroxylamine condensation, hydrazine formation, amidation,
esterification, disulfide formation, cycloaddition (e.g., [4+2] Diels-Alder cycloaddition, [3+2] Huisgen
cycloaddition, among others), nucleophilic aromatic substitution, electrophilic aromatic substitution, and
other reactive modalities known in the art or described herein. Preferably, the linker contains an electrophilic
functional group for reaction with a nucleophilic functional group on the antibody, or antigen-binding
fragment thereof.

In some embodiments, Z' is -NR'3C(=0)CH=CHz, -Ns, -SH, -S(=0)2(CH=CHy), -
(CH2)2S(=0)2(CH=CHz2), -NR'3S(=0)2(CH=CH3), -NR"3C(=0)CH2R4, -NR'3C(=0)CH2Br, -NR'3C(=0)CHoal, -
NHC(=0)CH2Br, -NHC(=0)CHoal, -ONHz, -C(O)NHNHz2, -CO2H, -NH2, -NH(C=0), -NC(=S),
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wherein

R'3 is independently selected for each occasion from H and C1-Cs alkyl;

R4 is -S(CH2)nCHR'SNHC(=0)R'3;

R8s is R'3 or -C(=0O)OR'3;

R'8 is independently selected for each occasion from H, C1-Ce alkyl, F, Cl, and -OH;

R'7 is independently selected for each occasion from H, C1-Ce alkyl, F, Cl, -NH2, -OCHs, -OCH2CH3, -
N(CHs)2, -CN, -NO2 and-OH; and

R'8 is independently selected for each occasion from H, C1-Ce alkyl, F, benzyloxy substituted with -

C(=0)OH, benzyl substituted with -C(=0O)OH, C+-C4 alkoxy substituted with -C(=0)OH, and C+-C4 alkyl
substituted with -C(=0)OH.
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Reactive substituents that may be present within an anti-CD45 antibody, or antigen-binding fragment
thereof, as disclosed herein include, without limitation, nucleophilic groups such as (i) N-terminal amine groups,
(i) side chain amine groups, e.g. lysine, (iii} side chain thiol groups, e.g. cysteine, and (iv) sugar hydroxyl or
amino groups where the antibody is glycosylated. Reactive substituents that may be present within an
antibody, or antigen-binding fragment thereof, as disclosed herein include, without limitation, hydroxyl moieties
of serine, threonine, and tyrosine residues; amino moieties of lysine residues; carboxyl moieties of aspartic acid
and glutamic acid residues; and thiol moieties of cysteine residues, as well as propargyl, azido, haloaryl (e.g.,
fluoroaryl), haloheteroaryl (e.g., fluoroheteroaryl), haloalkyl, and haloheteroalkyl moieties of non-naturally
occurring amino acids. In some embodiments, the reactive substituents present within an antibody, or antigen-
binding fragment thereof as disclosed herein include, are amine or thiol moieties. Certain antibodies have
reducible interchain disulfides, i.e. cysteine bridges. Antibodies may be made reactive for conjugation with
linker reagents by treatment with a reducing agent such as DTT (dithiothreitol). Each cysteine bridge will thus
form, theoretically, two reactive thiol nucleophiles. Additional nucleophilic groups can be introduced into
antibodies through the reaction of lysines with 2-iminothiolane (Traut's reagent) resulting in conversion of an
amine into a thiol. Reactive thiol groups may be introduced into the antibody (or fragment thereof) by
introducing one, two, three, four, or more cysteine residues (e.g., preparing mutant antibodies comprising one
or more non-native cysteine amino acid residues). U.S. Pat. No. 7,521,541 teaches engineering antibodies by
introduction of reactive cysteine amino acids.

In some embodiments, the reactive moiety Z' attached to the linker is a nucleophilic group which is
reactive with an electrophilic group present on an antibody. Useful electrophilic groups on an antibody include,
but are not limited to, aldehyde and ketone carbonyl groups. The heteroatom of a nucleophilic group can react
with an electrophilic group on an antibody and form a covalent bond to the antibody. Useful nucleophilic groups
include, but are not limited to, hydrazide, oxime, amino, hydroxyl, hydrazine, thiosemicarbazone, hydrazine
carboxylate, and arylhydrazide.

In some embodiments, Z is the product of a reaction between reactive nucleophilic substituents present
within the antibodies, or antigen-binding fragments thereof, such as amine and thiol moieties, and a reactive
electrophilic substituent Z'. For instance, Z' may be a Michael acceptor (e.g., maleimide), activated ester,
electron-deficient carbonyl compound, and aldehyde, among others.

For instance, linkers suitable for the synthesis of ADCs include, without limitation, reactive substituents
Z' such as maleimide or haloalkyl groups. These may be attached to the linker by reagents such as
succinimidyl 4-(N-maleimidomethyl)-cyclohexane-L-carboxylate (SMCC), N- succinimidyl iodoacetate (SIA),
sulfo-SMCC, m-maleimidobenzoyl-N-hydroxysuccinimidyl ester (MBS), sulfo-MBS, and succinimidyl
iodoacetate, among others described, in for instance, Liu et al., 18:690-697, 1979, the disclosure of which is
incorporated herein by reference as it pertains to linkers for chemical conjugation.

In some embodiments, the reactive substituent Z' attached to linker L is a maleimide, azide, or alkyne.
An example of a maleimide-containing linker is the non-cleavable maleimidocaproyl-based linker, which is
particularly useful for the conjugation of microtubule-disrupting agents such as auristatins. Such linkers are
described by Doronina et al., Bioconjugate Chem. 17:14-24, 20086, the disclosure of which is incorporated

herein by reference as it pertains to linkers for chemical conjugation.
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In some embodiments, the reactive substituent Z' is —(C=0)- or -NH(C=0)-, such that the linker may be
joined to the antibody, or antigen-binding fragment thereof, by an amide or urea moiety, respectively, resulting
from reaction of the —(C=0)- or -NH(C=0}- group with an amino group of the antibody or antigen-binding fragment
thereof.

In some embodiments, the reactive substituent is an N-maleimidyl group, halogenated N-alkylamido
group, sulfonyloxy N-alkylamido group, carbonate group, sulfonyl halide group, thiol group or derivative thereof,
alkynyl group comprising an internal carbon-carbon triple bond, (het-ero)cycloalkynyl group, bicyclo[6.1.0]Jnon-4-
yn-9-yl group, alkenyl group comprising an internal carbon-carbon double bond, cycloalkenyl group, tetrazinyl
group, azido group, phosphine group, nitrile oxide group, nitrone group, nitrile imine group, diazo group, ketone
group, (O-alkyl)hydroxylamino group, hydrazine group, halogenated N-maleimidyl group, 1,1-bis
(sulfonylmethyl)methylcarbonyl group or elimination derivatives thereof, carbonyl halide group, or an allenamide
group, each of which may be optionally substituted. In some embodiments, the reactive substiuent comprises a
cycloalkene group, a cycloalkyne group, or an optionally substituted (hetero)cycloalkynyl group.

Non-limiting examples of amatoxin-linker conjugates containing a reactive substituent Z' suitable for
reaction with a reactive residue on the antibody or antigen-binding fragment thereof include, without limitation,
7'C-(4-(6-(maleimido)hexanoyl)piperazin-1-yl)-amatoxin; 7'C-(4-(6-(maleimido}hexanamido)piperidin-1-yl)-
amatoxin; 7'C-(4-(6-(6-(maleimido)hexanamido)hexanoyl)piperazin-1-yl)-amatoxin; 7'C-(4-(4-
((maleimido)methyl)cyclohexanecarbonyl)piperazin-1-yl)-amatoxin; 7'C-(4-(6-(4-
((maleimido)methyl)cyclohexanecarboxamido)hexanoyl)piperazin-1-yl)-amatoxin; 7'C-(4-(2-(6-
(maleimido)hexanamido)ethyl)piperidin-1-yl}-amatoxin; 7'C-(4-(2-(6-(6-
(maleimido)hexanamido}hexanamido)ethyl)piperidin-1-yl)-amatoxin; 7'C-(4-(2-(4-
((maleimido)methyl)cyclohexanecarboxamido)ethyl)piperidin-1-yl)-amatoxin; 7'C-(4-(2-(6-(4-
((maleimido)methyl)cyclohexanecarboxamido)hexanamido)ethyl)piperidin-1-yl)-amatoxin; 7'C-(4-(2-(3-
carboxypropanamido)ethyl)piperidin-1-yl}-amatoxin; 7'C-(4-(2-(2-bromoacetamido)ethyl)piperidin-1-yl)-
amatoxin; 7'C-(4-(2-(3-(pyridin-2-yldisulfanyl)propanamido)ethyl}piperidin-1-yl)-amatoxin; 7'C-(4-(2-(4-
(maleimido)butanamido)ethyl)piperidin-1-yl}-amatoxin; 7'C-(4-(2-(maleimido)acetyl)piperazin-1-yl)-amatoxin;
7'C-(4-(3-(maleimido)propanoyl)piperazin-1-yl)-amatoxin; 7'C-(4-(4-(maleimido)butanoyl)piperazin-1-yl)-
amatoxin; 7'C-(4-(2-(6-(4-((maleimido)methyl)cyclohexanecarboxamido)hexanamido)ethyl)piperidin-1-yl)-
amatoxin; 7'C-(3-((6-(maleimido}hexanamido)methyl)pyrrolidin-1-yl)-amatoxin; 7'C-(3-((6-(6-

maleimido)hexanamido)hexanamido)methyl)pyrrolidin-1-yl)-amatoxin; 7'C-(3-((4-

(maleimido)methyl)cyclohexanecarboxamido)methyl)pyrrolidin-1-yl)-amatoxin; 7'C-(3-((6-((4-

(
(
(maleimido)methyl)cyclohexanecarboxamido)hexanamido)methyl)pyrrolidin-1-yl)-amatoxin; 7'C-(4-(2-(6-(2-
(aminooxy)acetamido)hexanamido)ethyl)piperidin-1-yl)-amatoxin; 7'C-(4-(2-(4-(2-
(aminooxy)acetamido)butanamido)ethyl)piperidin-1-yl}-amatoxin; 7'C-(4-(4-(2-
(aminooxy)acetamido)butanoyl)piperazin-1-yl}-amatoxin; 7'C-(4-(6-(2-(aminooxy)acetamido)hexanoyl)piperazin-
1-yl)-amatoxin; 7'C-((4-(6-(maleimido)hexanamido)piperidin-1-yl)methyl)-amatoxin; 7'C-((4-(2-(6-
(maleimido)hexanamido)ethyl)piperidin-1-yl)methyl}-amatoxin; 7'C-((4-(6-(maleimido)hexanoyl)piperazin-1-
ylymethyl}-amatoxin; (R)-7'C-({3-((6-(maleimido)hexanamido)methyl)pyrrolidin-1-ylymethyl)-amatoxin; (S)-7'C-
((3-((6-(maleimido)hexanamido)methyl}pyrrolidin-1-yl)methyl}-amatoxin; 7'C-((4-(2-(6-(6-
(maleimido)hexanamido}hexanamido)ethyl)piperidin-1-ylymethyl)-amatoxin; 7'C-((4-(2-(4-
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(maleimido)methyl)cyclohexanecarboxamido)ethyl)piperidin-1-ylymethyl)-amatoxin; 7'C-((4-(2-(6-(4-
(maleimido)methyl)cyclohexanecarboxamido)hexanamido)ethyl)piperidin-1-ylymethyl)-amatoxin; 7'C-((4-(2-(6-
maleimido}hexanamido)ethyl)piperazin-1-yl)methyl)-amatoxin; 7'C-((4-(2-(6-(6-
maleimido}hexanamido)hexanamido)ethyl)piperazin-1-yl)methyl)-amatoxin; 7'C-((4-(2-(4-
(maleimido)methyl)cyclohexanecarboxamido)ethyl)piperazin-1-yl)methyl)-amatoxin; 7'C-((4-(2-(6-(4-
(maleimido)methyl)cyclohexanecarboxamido)hexanamido)ethyl)piperazin-1-ylymethyl)-amatoxin; 7'C-((3-((6-(6-

maleimido}hexanamido)hexanamido)-S-methyl)pyrrolidin-1-ylymethyl)-amatoxin; 7'C-((3-((6-(6-

(

(

(

(

(

(

(

(maleimido)hexanamido)hexanamido)-R-methyl)pyrrolidin-1-ylymethyl)-amatoxin; 7'C-((3-((4-

((maleimido)methyl)cyclohexanecarboxamido)-S-methyl)pyrrolidin-1-ylymethyl)-amatoxin; 7'C-((3-((4-

({(maleimido)methyl)cyclohexanecarboxamido)-R-methyl)pyrrolidin-1-ylymethyl)-amatoxin; 7'C-((3-((6-(4-

((maleimido)methyl)cyclohexanecarboxamido)hexanamido)methyl)pyrrolidin-1-yl)methyl)-amatoxin; 7'C-((4-(2-

(3-carboxypropanamido)ethyl)piperazin-1-yl)methyl)-amatoxin; 7'C-((4-(6-(6-

(maleimido)hexanamido)hexanoyl)piperazin-1-ylmethyl)-amatoxin; 7'C-((4-(6-(4-

((maleimido)methyl)cyclohexanecarboxamido)hexanoyl)piperazin-1-yl)methyl)-amatoxin; 7'C-((4-(2-

(maleimido)acetyl)piperazin-1-yl)methyl}-amatoxin; 7'C-((4-(3-(maleimido)propanoyl)piperazin-1-ylymethyl)-

amatoxin; 7'C-((4-(4-(maleimido)butanoyl)piperazin-1-ylymethyl)-amatoxin; 7'C-((4-(2-(2-
maleimido)acetamido)ethyl)piperidin-1-yl)methyl)-amatoxin; 7'C-((4-(2-(4-
maleimido)butanamido)ethyl)piperidin-1-yl)methyl)-amatoxin; 7'C-((4-(2-(6-(4-
(maleimido)methyl)cyclohexanecarboxamido)hexanamido)ethyl)piperidin-1-ylymethyl)-amatoxin; 7'C-((3-((6-
maleimido}hexanamido)methyl)azetidin-1-ylymethyl)-amatoxin; 7'C-((3-(2-(6-

(

(

(

(

(maleimido)hexanamido)ethyl)azetidin-1-ylymethyl)-amatoxin; 7'C-((3-((4-
((maleimido)methyl)cyclohexanecarboxamido)methyl}azetidin-1-yl)methyl}-amatoxin; 7'C-((3-(2-(4-
((maleimido)methyl)cyclohexanecarboxamido)ethyl)azetidin-1yl)methyl)-amatoxin; 7'C-((3-(2-(6-(4-
((maleimido)methyl)cyclohexanecarboxamido)hexanamido)ethyl)azetidin-1-ylymethyl)-amatoxin; 7'C-(((2-(6-
(maleimido)-N-methylhexanamido)ethyl}{methyl)amino)methyl}-amatoxin; 7'C-(((4-(6-(maleimido)-N-
methylhexanamido)butyl(methyl)Jamino)methyl)-amatoxin; 7'C-((2-(2-(6-(maleimido)hexanamido)ethyl)aziridin-1-
ylymethyl)-amatoxin; 7'C-((2-(2-(6-(4-((maleimido)methyl)cyclohexanecarboxamido}hexanamido)ethyl)aziridin-1-
ylymethyl}-amatoxin; 7'C-({4-(6-(6-(2-(aminooxy)acetamido)hexanamido}hexanoyl)piperazin-1-ylymethyl)-
amatoxin; 7'C-((4-(1-(aminooxy)-2-0x0-6,9,12,15-tetraoxa-3-azaheptadecan-17-oyl)piperazin-1-yl)methyl)-
amatoxin; 7'C-({(4-(2-(2-(aminooxy)acetamido)acetyl)piperazin-1-yl)methyl)-amatoxin; 7'C-((4-(3-(2-
(aminooxy)acetamido)propanoyl)piperazin-1-ylymethyl)-amatoxin; 7'C-({(4-(4-(2-
(aminooxy)acetamido)butanoyl)piperazin-1-yl)methyl}-amatoxin; 7'C-((4-(2-(6-(2-
(aminooxy)acetamido)hexanamido)ethyl)piperidin-1-yl)methyl)-amatoxin; 7'C-({(4-(2-(2-(2-
(aminooxy)acetamido)acetamido)ethyl)piperidin-1-ylymethyl)-amatoxin; 7'C-((4-(2-(4-(2-
(aminooxy)acetamido)butanamido)ethyl)piperidin-1-yl)methyl)-amatoxin; 7'C-((4-(20-(aminooxy)-4,19-dioxo-
6,9,12,15-tetraoxa-3,18-diazaicosyl)piperidin-1-yl)methyl)-amatoxin; 7'C-(((2-(6-(2-(aminooxy)acetamido)-N-
methylhexanamido)ethyl){methylyamino)methyl}-amatoxin; 7'C-(((4-(6-(2-(aminooxy)acetamido)-N-
methylhexanamido)butyl)(methyl)amino)methyl)-amatoxin; 7'C-((3-((6-(4-
((maleimido)methyl)cyclohexanecarboxamido)hexanamido)methyl)pyrrolidin-1-yl)-S-methyl}-amatoxin; 7'C-((3-

((6-(4-((maleimido)methyl)cyclohexanecarboxamido)hexanamido)-R-methyl)pyrrolidin-1-yl)methyl)-amatoxin;
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7'C-((4-(2-(2-bromoacetamido)ethyl)piperazin-1-ylymethyl)-amatoxin; 7'C-({4-(2-(2-
bromoacetamido)ethyl)piperidin-1-ylymethyl)-amatoxin; 7'C-((4-(2-(3-(pyridine-2-
yldisulfanyl)propanamido)ethyl)piperidin-1-yl)methyl)-amatoxin; 6'O-(6-(6-(maleimido)hexanamido)hexyl)-
amatoxin; 6'0O-(5-(4-((maleimido)methyl)cyclohexanecarboxamido)pentyl)-amatoxin; 6'O-(2-((6-
(maleimido)hexyl)oxy)-2-oxoethyl)-amatoxin; 6'O-((6-(maleimido)hexyl)carbamoyl)-amatoxin; 6'O-((6-(4-
((maleimido)methyl)cyclohexanecarboxamido)hexyl)carbamoyl)-amatoxin; 6'0O-(6-(2-bromoacetamido)}hexyl)-
amatoxin; 7'C-(4-(6-(azido)hexanamido)piperidin-1-yl}-amatoxin; 7'C-(4-(hex-5-ynoylamino)piperidin-1-yl)-
amatoxin; 7'C-(4-(2-(6-(maleimido)hexanamido)ethyl)piperazin-1-yl)-amatoxin; 7'C-(4-(2-(6-(6-
(maleimido)hexanamido}hexanamido)ethyl)piperazin-1-yl)-amatoxin; 6'O-(6-(6-(11,12-didehydro-5,6-dihydro-
dibenz[b,flazocin-5-yl)-6-oxohexanamido)hexyl)-amatoxin; 6'0O-(6-(hex-5-ynoylamino)hexyl}-amatoxin; 6'O-(6-
(2-(aminooxy)acetylamido)hexyl)-amatoxin; 6'O-((6-aminooxy)hexyl)-amatoxin; and 6'O-(6-(2-
iodoacetamido)hexyl)-amatoxin.

One of skill in the art will recognize the linker-reactive substituent group structure, prior to conjugation
with the antibody or antigen binding fragment thereof, includes a maleimide as the group Z'. The foregoing
linker moieties and amatoxin-linker conjugates, among others useful in conjunction with the compositions and
methods described herein, are described, for example, in U.S. Patent Application Publication No.
2015/0218220 and Patent Application Publication No. WO2017/149077, the disclosure of each of which is
incorporated herein by reference in its entirety.

In some embodiments, the linker-reactive substituent group structure L-Z', prior to conjugation with

the antibody or antigen binding fragment thereof, is:

I/_F |

In some embodiments, an amatoxin as disclosed herein is conjugated to a linker-reactive moiety -L-

Z' having the following formula:

Anann
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In some embodiments, an amatoxin as disclosed herein is conjugated to a linker-reactive moiety -L-

Z' having the following formula:
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In some embodiments, the ADC comprises an anti-CD45 antibody conjugated to an amatoxin of any of
formulae Ill, A, or llIB as disclosed herein via a linker and a chemical moiety Z. In some embodiments, the
linker includes a hydrazine, a disulfide, a thioether or a dipeptide. In some embodiments, the linker includes a
dipeptide selected from Val-Ala and Val-Cit. In some embodiments, the linker includes a para-aminobenzyl
group (PAB). In some embodiments, the linker includes the moiety PAB-Cit-Val. In some embodiments, the
linker includes the moiety PAB-Ala-Val. In some embodiments, the linker includes a —((C=0)}(CHz)n— unit,
wherein n is an integer from 1-6. In some embodiments, the linker is —~PAB-Cit-Val-((C=0)}{CHz)n—.

In some embodiments, the linker includes a -(CHz)n— unit, where n is an integer from 2-6. In some
embodiments, the linker is -PAB-Cit-Val-((C=0)(CHz)»—. In some embodiments, the linker is -PAB-Ala-Val-
({(C=0)(CHz2)n—. In some embodiments, the linker is -(CHz)n—. In some embodiments, the linker is -((CHz)n —,
wherein nis 6.

In some embodiments, the chemical moiety Z is selected from Table 2. In some embodiments, the
chemical moiety Z is

where S is a sulfur atom which represents the reactive substituent present within an antibody, or
antigen-binding fragment thereof, that binds CD45 (e.g., from the -SH group of a cysteine residue).
In some embodiments, the linker L and the chemical moiety Z, taken together as L-Z, is

:
J—/J T Y
(0] S_g.

Preparation of Antibody-Drug Conjugates

In the ADCs of formula | as disclosed herein, an anti-CD45 antibody, or antigen binding fragment
thereof, is conjugated to one or more cytotoxic drug moieties (D), e.g. about 1 to about 20 drug moieties per
antibody, through a linker L and a chemical moiety Z as disclosed herein. The ADCs of the present disclosure
may be prepared by several routes, employing organic chemistry reactions, conditions, and reagents known to
those skilled in the art, including: (1) reaction of a reactive substituent of an antibody or antigen binding
fragment thereof with a bivalent linker reagent to form Ab-Z-L as described herein above, followed by reaction
with a drug moiety D; or (2) reaction of a reactive substituent of a drug moiety with a bivalent linker reagent to
form D-L-Z', followed by reaction with a reactive substituent of an antibody or antigen binding fragment thereof
as described herein above to form an ADC of formula D-L-Z-Ab, such as Am-Z-L-Ab. Additional methods for
preparing ADC are described herein.

In another aspect, the anti-CD45 antibody, or antigen binding fragment thereof, has one or more lysine
residues that can be chemically modified to introduce one or more sulfhydryl groups. The ADC is then formed
by conjugation through the sulfhydryl group's sulfur atom as described herein above. The reagents that can be
used to modify lysine include, but are not limited to, N-succinimidyl S-acetylthioacetate (SATA) and 2-

Iminothiolane hydrochloride (Traut's Reagent).
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In another aspect, the anti-CD45 antibody, or antigen binding fragment thereof, can have one or more
carbohydrate groups that can be chemically modified to have one or more sulfhydryl groups. The ADC is then
formed by conjugation through the sulfhydryl group's sulfur atom as described herein above.

In yet another aspect, the anti-CD45 antibody, or antigen-binding fragment thereof, can have one or
more carbohydrate groups that can be oxidized to provide an aldehyde (-CHO) group (see, for e.g., Laguzza, et
al., J. Med. Chem. 1989, 32(3), 548-55). The ADC is then formed by conjugation through the corresponding
aldehyde as described herein above. Other protocols for the modification of proteins for the attachment or
association of cytotoxins are described in Coligan et al., Current Protocols in Protein Science, vol. 2, John
Wiley & Sons (2002), incorporated herein by reference.

Methods for the conjugation of linker-drug moieties to cell-targeted proteins such as antibodies,
immunoglobulins or fragments thereof are found, for example, in U.S. Pat. No. 5,208,020; U.S. Pat. No.
6,441,163; W0O2005037992; W0O2005081711; and W0O2006/034488, all of which are hereby expressly
incorporated by reference in their entirety.

Alternatively, a fusion protein comprising the antibody and cytotoxic agent may be made, e.g., by
recombinant techniques or peptide synthesis. The length of DNA may comprise respective regions encoding
the two portions of the conjugate either adjacent one another or separated by a region encoding a linker
peptide which does not destroy the desired properties of the conjugate.

ADCs described herein can be administered to a patient (e.g., a human patient suffering from an
immune disease or cancer) in a variety of dosage forms. For instance, ADCs described herein can be
administered to a patient suffering from an immune disease or cancer in the form of an aqueous solution,
such as an aqueous solution containing one or more pharmaceutically acceptable excipients. Suitable
pharmaceutically acceptable excipients for use with the compositions and methods described herein include
viscosity-modifying agents. The aqueous solution may be sterilized using techniques known in the art.

Pharmaceutical formulations comprising anti-CD45 ADCs as described herein are prepared by
mixing such ADC with one or more optional pharmaceutically acceptable carriers (Remington's
Pharmaceutical Sciences 16th edition, Osol, A. Ed. (1980}), in the form of Iyophilized formulations or
aqueous solutions. Pharmaceutically acceptable carriers are generally nontoxic to recipients at the dosages
and concentrations employed, and include, but are not limited to: buffers such as phosphate, citrate, and
other organic acids; antioxidants including ascorbic acid and methionine; preservatives (such as
octadecyldimethylbenzyl ammonium chloride; hexamethonium chloride; benzalkonium chloride;
benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl parabens such as methyl or propyl paraben;
catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less than about 10
residues) polypeptides; proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic polymers
such as polyvinylpyrrolidone; amino acids such as glycine, glutamine, asparagine, histidine, arginine, or
lysine; monosaccharides, disaccharides, and other carbohydrates including glucose, mannose, or dextrins;
chelating agents such as EDTA; sugars such as sucrose, mannitol, trehalose or sorbitol; salt-forming
counter-ions such as sodium; metal complexes (e.g. Zn-protein complexes); and/or non-ionic surfactants

such as polyethylene glycol (PEG).
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Examples
The following examples are put forth so as to provide those of ordinary skill in the art with a
description of how the compositions and methods described herein may be used, made, and evaluated, and
are intended to be purely exemplary of the invention and are not intended to limit the scope of what the

inventors regard as their invention.

Example 1: Murine HSC depletion by a CD45-ADC monotherapy

Allogeneic hematopoietic stem cell transplant (allo-HSCT) is a potentially curative treatment for
malignant and non-malignant blood disorders. Current regimens for patient preparation, or conditioning, prior
to allo-HSCT limit the use of this curative procedure due to regimen-related mortality and morbidities,
including risks of organ toxicity, infertility, and secondary malignancies. This greatly limits the use of allo-
HSCT in malignant and non-malignant conditions.

To address these issues, antibody drug conjugates (ADCs) were developed to provide the benefit of
full-intensity conditioning to remove disease-causing cells while reducing the severity of treatment-related
adverse events. To model these safer alternative conditioning strategies, an ADC targeting mouse CD45
was developed that was engineered to have rapid clearance, to provide a readily translatable approach that
is myeloablative as a single agent.

An anti-mouse CD45 ADC engineered to have a short half-life (104(S239C N297A IHH)-PBD) was
assessed for its ability to enable hematopoietic stem cell transplant (HSCT) in mice as a single agent (i.e.,
without additional conditioning agents, such as immunosuppressants). The anti-CD45 ADC contains a
pyrrolobenzodiazepine (PBD) cytotoxin conjugated to the S239C site of the antibody.

First, the CD45-ADC was evaluated in unmanipulated C57BL/6 mice to determine a myeloablative
dose and to establish pharmacokinetics. The CD45-ADC (0.3 mg/kg, 1 mg/kg, or 3 mg/kg) or an Isotype-
ADC negative control (3 mg/kg) was dosed on Day 0. Subsequently, bone marrow was collected on Day 2
and HSC depletion assessed by flow cytometry, as shown in Fig. 1A.

As shown in Figs. 1B and 1D, long-term HSCs and lymphocytes were depleted by the CD45-ADC.
Peripheral lymphocytes reached a nadir by Day 9 post-administration of 3 mg/kg CD45-ADC, indicating
effective depletion by CD45-ADC. The half-life of 3 mg/kg CD45-ADC in C57BI/6 mice was 1.7 hours (Fig.
1C).

As shown in Fig. 1E, there was robust depletion of WBCs, lymphocytes, neutrophils, and monocytes
in bone marrow of mice treated with CD45-ADC relative to untreated mice. Additionally, LSK (Lin- Sca-1+
c-Kit+) cells, ST-HSC, and LT-HSC were all depleted by CD45-ADC (Fig. 1F).

Dose responsive depletion of WBCs, Neutrophils, Lymphocytes, and Monocytes following treatment
with 0.3 mg/kg or 1 mg/kg CD45-ADC was observed by Day 7 post- administration with a rebound to
baseline levels by Day 21 (Fig. 1G). A transient decrease in RBC and Platelets was also observed following
treatment with 0.3 mg/kg or 1 mg/kg CD45-ADC by Day 7 post-administration (Fig. 1H).

These results indicate that a single dose of CD45-ADC effectively depletes murine HSCs, WBCs,

lymphocytes, neutrophils, and monocytes.

125



20

25

30

35

40

WO 2021/168128 PCT/US2021/018599

Example 2: Murine congenic transplant following conditioning with a CD45-ADC monotherapy

The optimal dose of CD45-ADC determined in Example 1 was evaluated for conditioning prior to
transplant in a congenic autologous mouse transplant model. C57BI/6 mice were conditioned with a single
dose of 9 Gy TBI, Isotype-ADC (3 mg/kg), or CD45-ADC (0.3 mg/kg, 1 mg/kg, or 3 mg/kg) and transplanted
with whole bone marrow from B6.SJL (B6 CD45.1+) mice. 9 Gy TBI served as the conventional conditioning
positive control. Peripheral blood chimerism was assessed over 16 weeks.

The results of the engraftment assay are shown in Figs. 2A-2D, which show the overall percent
donor chimerism (Fig. 2A), the percent myeloid chimerism (Fig. 2B}, the percent B cell chimerism (Fig. 2C),
and percent T cell chimerism (Fig. 2D) in each treatment group on Week 4, Week 8, Week 12, and Week 16
post-bone marrow transplant.

Mice conditioned with 3 mg/kg CD45-ADC achieved an overall peripheral donor chimerism of >85%
through 16 weeks post-transplant, comparable to mice conditioned with 9 Gy TBI (Fig. 2A). As shown in
Figs. 2B-2D, peripheral donor engraftment at 16 weeks was multilineage, with reconstitution observed in the
T-, B- and myeloid cell compartments.

These results indicate that CD45-ADC enables congenic transplant in murine model.

Example 3: Murine minor mismatch transplant following conditioning with a CD45-ADC monotherapy

An anti-CD45-ADC (104-PBD) was evaluated in an allogeneic, minor histocompatibility antigen
mismatched HSCT model. A single dose of 3 mg/kg Isotype-ADC or 3 mg/kg CD45-ADC was administered
to DBA/2 mice prior to transplant with 2 x 107 whole bone marrow cells harvested from pooled Balb/c
CD45.1+ donors. 9 Gy TBI served as the conventional conditioning positive control. Peripheral blood
chimerism was assessed over 16 weeks.

The results of the engraftment assay are shown in Figs. 3A-3D, which show the overall percent
donor chimerism (Fig. 3A), the percent myeloid chimerism (Fig. 3B), the percent B cell chimerism (Fig. 3C),
and percent T cell chimerism (Fig. 3D) in each treatment group on Week 4, Week 8, Week 12, and Week 16
post-bone marrow transplant.

Mice conditioned with 3 mg/kg CD45-ADC achieved = 95% donor chimerism through 16 weeks post-
transplant (Fig. 3A). Treatment with a matched dose Isotype-ADC was not effective. As shown in Figs. 3B-
3D, peripheral donor engraftment at 16 weeks was multilineage, with reconstitution observed in the T-, B-

and myeloid cell compartments.

Example 4: Full mismatch allogeneic transplant following conditioning with a CD45-ADC
monotherapy

To determine whether a single dose of the CD45-ADC (104-PBD) is sufficient to enable donor
chimerism in a full mismatch allogeneic-HSCT model, a single dose of an CD45-ADC (4 mg/kg or 5 mg/kg)
or Isotype-ADC (4 mg/kg or 5 mg/kg) was administered to C57BL/6 mice (H2-b), which were then
transplanted with 4 x 107 whole bone marrow cells from pooled Balb/c CD45.1+ (H-2d) donors. 9 Gy TBI
served as the conventional conditioning positive control. Peripheral blood chimerism was assessed over 16
weeks. The antibody used in this study was an anti-CD45 antibody (104 S239C/IHH Ab) engineered for
rapid clearance (Ti2=1.7hr) to enable HSCT after conditioning. The antibody was conjugated to PBD.
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The results of the engraftment assay are shown in Figs. 4A-4D, which show the overall percent
donor chimerism (Fig. 4A), the percent myeloid chimerism (Fig. 4B), the percent B cell chimerism (Fig. 4C),
and percent T cell chimerism (Fig. 4D) in each treatment group on Week 4 and Week 8 post-bone marrow
transplant.

As shown in Fig. 4A, a single dose of the CD45-ADC was fully myeloablative and enabled complete
chimerism in a full mismatch allo-HSCT model. As shown in Figs. 4B-4D, peripheral donor engraftment at 8
weeks was multilineage, with reconstitution observed in the T-, B- and myeloid cell compartments.

The foregoing study was replicated with a 5 mg/kg dose of the CD45-ADC and donor chimerism
was monitored through week 22. A single dose of 5 mg/kg of the CD45-ADC was used to condition C57BL/6
hosts (H-2b, CD45.2+) for transplant with cells from CByJ.SJL(B6) donors (H-2d, CD45.1+). A matched
dose of an isotype ADC (Iso-ADC) was used as a negative control, while 9 Gy TBI was used as the
conventional conditioning positive control. Conditioned mice were transplanted with 4x107 whole BM cells
and peripheral blood chimerism assessed over 22 weeks. At 22 weeks, donor hematopoietic cell chimerism
was evaluated in the spleen, bone marrow, and thymus of recipients.

In the fully mismatched Balb/c — C57BI/6 allo-HSCT model, conditioning recipient mice with a single
dose of 5 mg/kg of CD45-ADC as a single agent was well tolerated and enabled full allogeneic donor
chimerism (n=2 separate experiments). Peripheral blood chimerism was observed in mice conditioned with
CD45-ADC at week 4 and maintained through week 22 (Figure 1). Multilineage reconstitution with observed
in the T-, B-, and myeloid cell compartments with >90% donor chimerism seen in each compartment,
indicative of HSC engraftment. These results were comparable to chimerism seen in the 9 Gy TBI positive
control. Treatment with a non-targeting isotype ADC at a matched dose was not effective (Figure 4E). For all
groups, stem cell chimerism in the bone marrow matched the peripheral chimerism. Splenic and thymic
donor immune cell reconstitution was similar between CD45-ADC and TBI conditioning at week 22 (Figure
4E), demonstrating that CD45-ADC efficiently depletes host lymphocytes in secondary lymphoid organs
while preserving the capacity of the host thymus to support de novo generation of donor-derived T cells after
transplantation.

In summary, conditioning with CD45-ADC was well tolerated, fully myeloablative, and enabled
complete chimerism in a full mismatch allo-HSCT model as a single agent. This targeted approach for

conditioning could improve the safety and availability of allogeneic and haploidentical HSCT.

Example 5. Ex vivo HSC killing assay
Ex vivo killing by a CD45-ADC (104-PBD) was assessed in mouse HSCs that have been lineage
depleted and culture in media with Stem Cell Factor (SCF). The CD45 live bone marrow (BM) cell counts,

Lin- BM total cell count, and LKS (Lin- Sca-1+ c-Kit+) BM total cell counts were assessed as a function of
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ADC concentration. An Isotype-ADC (“Iso-ADC”) and an unconjugated anti-CD45 antibody (“CD45 naked”)
were assessed as comparators.

As shown in Fig. 5, CD45-ADC demonstrated the most potent killing in Ms Lin depleted LKS cells.
These results indicate that CD45 ADC kills mouse hematopoietic cells in vitro with ECso 2.8x10-'3.

Example 6. PK of murine anti-CD45 ADC in B6 mice

To assess the PK of the CD45 ADC, 104-PBD, at a range of doses in mice, C57BL/6 female mice
were intravenously administered the CD45-ADC at a dose of 3 mg/kg (QDx1), 3 mg/kg (Q2Dx), or 6 mg/kg
(QDx1). The plasma drug concentration of the CD45-ADC was then determined as a function of hours post
administration.

As shown in Fig. 6, the half-life of a single-dose of 3 mg/kg CD45-ADC in C57BI/6 mice was 1.4
hours, the half-life of a fractionated Q2D dose of 3mg/kg CD45-ADC was 6.07 hours, and the half-life of a
single dose of 6 mg/kg CD45-ADC was 3.88 hours.

Example 7. CD45-ADC conditioning enables transplant as a single agent in a Minor Mismatch Model

An anti-CD45-ADC (104-PBD) was evaluated in an allogeneic, minor histocompatibility antigen
mismatched HSCT model. A single dose of 3 mg/kg Isotype-ADC or 3 mg/kg CD45-ADC was intravenously
administered to DBA/2 (CD45.2) mice prior to transplant with 2 x 107 whole bone marrow cells harvested
from CByJ.SJL(B6)-Ptprca/d (CD45.1) donors. The transplant was administered two days post-ADC
administration. 9 Gy TBI served as the conventional conditioning positive control. Peripheral blood
chimerism, including the percent of CD11b+, B220+, and CD3+ cells, was assessed over 16 weeks. HSC
depletion, including the levels of LSK (Lin- Sca-1+ ¢-Kit+), ST-HSC, and LT-HSC cells, were assessed. The
treatment groups are summarized in Table 3.

Table 3. Study Design

Treatment Dose Dose TBI n

(mg/kg) | Schedule | Dose Time Post-

(Gy) Transplant
TBI (positive control) 9 D-1 8
CD45-ADC 3 Q2Dx2 8"
Iso-ADC 3 Q2Dx2 8*
CD45-ADC 3 QDx1 0.5 D-1 8
CD45-ADC 4 QDx1 8
Iso-ADC 4 QDx1 8
CD45-ADC 5 QDx1 8
Iso-ADC 5 QDx1 8
CD45-ADC 6 QDx1 8
Iso-ADC 6 QDx1 8
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The results of the engraftment assay are shown in Figs. 7A-7C. The degree of peripheral blood
chimerism (for B220+, CD3+, and CD11b+ peripheral cells) in each treatment group is shown in Figs. 7A
and 7B. These results indicate that a single dose of 3 mg/kg CD45-ADC enables full chimerism in a minor
mismatch model as a single agent. In particular, greater than 99% donor CD11b+ and B220+ peripheral

5  blood chimerism was achieved at 16 weeks in mice treated with IRR, CD45-ADC as a single agent, or
CD45-ADC administered in combination with an anti-CD4 and anti-CD8 antibody.

The degree of depletion of LSK (Lin— Sca-1+ c-Kit+) cells, ST-HSCs, and LT-HSCs is shown in Fig.
7C. Depletion of LT-HSCs (>90%}) in bone marrow on Day 3 post ADC administration was achieved for all
conditions tested. Greater depletion of ST-HSCs after administration of CD45-ADC was also achieved

10 relative to Iso-ADC.
These results indicate that a single dose of CD45 ADC enables full donor chimerism in minor

mismatch transplant at 3 mg/kg.

Example 8. Conditioning with higher dose levels of CD45-ADC as single agent in a full allogeneic

15 mismatch mouse model (CByJ.SJL(B6)-Ptprca/J->B6)

Conditioning with a single dose of CD45-ADC (104-PBD) at a higher dose level was assessed in a

full mismatch allogeneic-HSC transplant mouse model. A single dose of an CD45-ADC (3 mg/kg, 4 mg/kg,
5 mg/kg, or 6 mg/kg) or Isotype-ADC (3 mg/kg, 4 mg/kg, 5 mg/kg, or 6 mg/kg) was administered to C57BL/6
mice (CD45.2) recipients, which were then transplanted with 4 x 107 whole bone marrow cells from

20 CByJ.SJL(B6)-Ptprca/d (CD45.1) donors. 9 Gy TBI served as the conventional conditioning positive control.
Dosing with 3 mg/kg at a Q2Dx2 dosing schedule was also assessed. Peripheral blood chimerism was

assessed at week 4. The treatment groups are summatrized in Table 4.

Table 4. Study Design

Treatment Dose Dose TBI n

(mg/kg) | Schedule | Dose | Time Post-

(Gy) Transplant
TBI (positive control) 9 D-1 8
CD45-ADC 3 Q2Dx2 8*
Iso-ADC 3 Q2Dx2 8*
CD45-ADC 3 QDx1 0.5 D-1 8
CD45-ADC 4 QDx1 8
Iso-ADC 4 QDx1 8
CD45-ADC 5 QDx1 8
Iso-ADC 5 QDx1 8
CD45-ADC 6 QDx1 8
Iso-ADC 6 QDx1 8

25
The results of the engraftment assay are shown in Figs. 8A-8C. The degree of depletion of LSK
(Lin— Sca-1+ c-Kit+) cells, ST-HSCs, and LT-HSCs is shown in Fig. 8A. LT-HSCs were depleted (>95%}) in
bone marrow on day 3 post ADC administration for all conditions tested. Greater depletion of ST-HSCs after

administration of CD45-ADC was also achieved relative to isotype-ADC.
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The overall level of donor chimerism is shown in Fig. 8B and the degree of peripheral blood
chimerism (for B220+, CD3+, and CD11b+ peripheral cells) in each treatment group is shown in Fig. 8C.
Greater than 90% donor chimerism was achieved at week 4 post administration of CD45-ADC (5 or 6 mg/kg
single dose, 3 mg/kg Q2Dx2). Further, greater than 90% donor B cell and myeloid chimerism, and greater
than 80% T cell chimerism was achieved at week 4 post administration of CD45-ADC (5 or 6 mg/kg single
dose, 3 mg/kg Q2Dx2).

These results indicate that a single dose of CD45 ADC enables full donor chimerism in a full

mismatch transplant at >5 mg/kg single dose in mice.
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Table 5: SEQUENCE SUMMARY

CD45R0O (Human
CD45 Isoform)

MTMYLWLKLLAFGFAFLDTEVFVTGQSPTPSPTDAYLN
ASETTTLSPSGSAVISTTTIATTPSKPTCDEKYANITVDY
LYNKETKLFTAKLNVNENVECGNNTCTNNEVHNLTEC
KNASVSISHNSCTAPDKTLILDVPPGVEKFQLHDCTQV
EKADTTICLKWKNIETFTCDTQNITYRFQCGNMIFDNKE
IKLENLEPEHEYKCDSEILYNNHKFTNASKIIKTDFGSPG
EPQIIFCRSEAAHQGVITWNPPQRSFHNFTLCYIKETEK
DCLNLDKNLIKYDLQNLKPYTKYVLSLHAYIIAKVQRNG
SAAMCHFTTKSAPPSQVWNMTVSMTSDNSMHVKCRP
PRDRNGPHERYHLEVEAGNTLVRNESHKNCDFRVKDL
QYSTDYTFKAYFHNGDYPGEPFILHHSTSYNSKALIAFL
AFLIIVTSIALLVVLYKIYDLHKKRSCNLDEQQELVERDD
EKQLMNVEPIHADILLETYKRKIADEGRLFLAEFQSIPRV
FSKFPIKEARKPFNQNKNRYVDILPYDYNRVELSEINGD
AGSNYINASYIDGFKEPRKYIAAQGPRDETVDDFWRMI
WEQKATVIVMVTRCEEGNRNKCAEYWPSMEEGTRAF
GDVVVKINQHKRCPDYIIQKLNIVNKKEKATGREVTHIQ
FTSWPDHGVPEDPHLLLKLRRRVNAFSNFFSGPIVVHC
SAGVGRTGTYIGIDAMLEGLEAENKVDVYGYVVKLRR
QRCLMVQVEAQYILIHQALVEYNQFGETEVNLSELHPY
LHNMKKRDPPSEPSPLEAEFQRLPSYRSWRTQHIGNQ
EENKSKNRNSNVIPYDYNRVPLKHELEMSKESEHDSD
ESSDDDSDSEEPSKYINASFIMSYWKPEVMIAAQGPLK
ETIGDFWQMIFQRKVKVIVMLTELKHGDQEICAQYWGE
GKQTYGDIEVDLKDTDKSSTYTLRVFELRHSKRKDSRT
VYQYQYTNWSVEQLPAEPKELISMIQVVKQKLPQKNS
SEGNKHHKSTPLLIHCRDGSQQTGIFCALLNLLESAET
EEVVDIFQVVKALRKARPGMVSTFEQYQFLYDVIASTY
PAQNGQVKKNNHQEDKIEFDNEVDKVKQDANCVNPL
GAPEKLPEAKEQAEGSEPTSGTEGPEHSVNGPASPAL
NQGS

SEQID NO: 2

CD45RA (Human CD45

Isoformy)

MTMYLWLKLLAFGFAFLDTEVFVTGQSPTPSPTGLTTA
KMPSVPLSSDPLPTHTTAFSPASTFERENDFSETTTSL
SPDNTSTQVSPDSLDNASAFNTTDAYLNASETTTLSPS
GSAVISTTTIATTPSKPTCDEKYANITVDYLYNKETKLFT
AKLNVNENVECGNNTCTNNEVHNLTECKNASVSISHN
SCTAPDKTLILDVPPGVEKFQLHDCTQVEKADTTICLK
WKNIETFTCDTQNITYRFQCGNMIFDNKEIKLENLEPEH
EYKCDSEILYNNHKFTNASKIKTDFGSPGEPQIIFCRSE
AAHQGVITWNPPQRSFHNFTLCYIKETEKDCLNLDKNLI
KYDLQNLKPYTKYVLSLHAYIIAKVQRNGSAAMCHFTT
KSAPPSQVWNMTVSMTSDNSMHVKCRPPRDRNGPH
ERYHLEVEAGNTLVRNESHKNCDFRVKDLQYSTDYTF
KAYFHNGDYPGEPFILHHSTSYNSKALIAFLAFLIIVTSIA
LLVVLYKIYDLHKKRSCNLDEQQELVERDDEKQLMNVE
PIHADILLETYKRKIADEGRLFLAEFQSIPRVFSKFPIKEA
RKPFNQNKNRYVDILPYDYNRVELSEINGDAGSNYINA
SYIDGFKEPRKYIAAQGPRDETVDDFWRMIWEQKATVI
VMVTRCEEGNRNKCAEYWPSMEEGTRAFGDVVVKIN
QHKRCPDYIQKLNIVNKKEKATGREVTHIQFTSWPDH
GVPEDPHLLLKLRRRVNAFSNFFSGPIVVHCSAGVGRT
GTYIGIDAMLEGLEAENKVDVYGYVVKLRRQRCLMVQ
VEAQYILIHQALVEYNQFGETEVNLSELHPYLHNMKKR
DPPSEPSPLEAEFQRLPSYRSWRTQHIGNQEENKSKN
RNSNVIPYDYNRVPLKHELEMSKESEHDSDESSDDDS
DSEEPSKYINASFIMSYWKPEVMIAAQGPLKETIGDFW
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QMIFQRKVKVIVMLTELKHGDQEICAQYWGEGKQTYG
DIEVDLKDTDKSSTYTLRVFELRHSKRKDSRTVYQYQY
TNWSVEQLPAEPKELISMIQVVKQKLPQKNSSEGNKH
HKSTPLLIHCRDGSQQTGIFCALLNLLESAETEEVVDIF
QVVKALRKARPGMVSTFEQYQFLYDVIASTYPAQNGQ
VKKNNHQEDKIEFDNEVDKVKQDANCVNPLGAPEKLP
EAKEQAEGSEPTSGTEGPEHSVNGPASPALNQGS

SEQID NO: 3

CD45RB (Human CD45

Isoformy)

MTMYLWLKLLAFGFAFLDTEVFVTGQSPTPSPTGVSS
VQTPHLPTHADSQTPSAGTDTQTFSGSAANAKLNPTP
GSNAISDAYLNASETTTLSPSGSAVISTTTIATTPSKPTC
DEKYANITVDYLYNKETKLFTAKLNVNENVECGNNTCT
NNEVHNLTECKNASVSISHNSCTAPDKTLILDVPPGVE
KFQLHDCTQVEKADTTICLKWKNIETFTCDTQNITYRFQ
CGNMIFDNKEIKLENLEPEHEYKCDSEILYNNHKFTNAS
KIKTDFGSPGEPQIIFCRSEAAHQGVITWNPPQRSFHN
FTLCYIKETEKDCLNLDKNLIKYDLQNLKPYTKYVLSLH
AYIIAKVQRNGSAAMCHFTTKSAPPSQVWNMTVSMTS
DNSMHVKCRPPRDRNGPHERYHLEVEAGNTLVRNES
HKNCDFRVKDLQYSTDYTFKAYFHNGDYPGEPFILHH
STSYNSKALIAFLAFLIIVTSIALLVVLYKIYDLHKKRSCNL
DEQQELVERDDEKQLMNVEPIHADILLETYKRKIADEG
RLFLAEFQSIPRVFSKFPIKEARKPFNQNKNRYVDILPY
DYNRVELSEINGDAGSNYINASYIDGFKEPRKYIAAQGP
RDETVDDFWRMIWEQKATVIVMVTRCEEGNRNKCAE
YWPSMEEGTRAFGDVVVKINQHKRCPDYHQKLNIVNK
KEKATGREVTHIQFTSWPDHGVPEDPHLLLKLRRRVN
AFSNFFSGPIVVHCSAGVGRTGTYIGIDAMLEGLEAEN
KVDVYGYVVKLRRQRCLMVQVEAQYILIHQALVEYNQF
GETEVNLSELHPYLHNMKKRDPPSEPSPLEAEFQRLP
SYRSWRTQHIGNQEENKSKNRNSNVIPYDYNRVPLKH
ELEMSKESEHDSDESSDDDSDSEEPSKYINASFIMSY
WKPEVMIAAQGPLKETIGDFWQMIFQRKVKVIVMLTEL
KHGDQEICAQYWGEGKQTYGDIEVDLKDTDKSSTYTL
RVFELRHSKRKDSRTVYQYQYTNWSVEQLPAEPKELI
SMIQVVKQKLPQKNSSEGNKHHKSTPLLIHCRDGSQQ
TGIFCALLNLLESAETEEVVDIFQVVKALRKARPGMVST
FEQYQFLYDVIASTYPAQNGQVKKNNHQEDKIEFDNEV
DKVKQDANCVNPLGAPEKLPEAKEQAEGSEPTSGTEG
PEHSVNGPASPALNQGS

SEQID NO: 4

CD45RC (Human
CD45 Isoform)

MTMYLWLKLLAFGFAFLDTEVFVTGQSPTPSPTDVPG
ERSTASTFPTDPVSPLTTTLSLAHHSSAALPARTSNTTI
TANTSDAYLNASETTTLSPSGSAVISTTTIATTPSKPTC
DEKYANITVDYLYNKETKLFTAKLNVNENVECGNNTCT
NNEVHNLTECKNASVSISHNSCTAPDKTLILDVPPGVE
KFQLHDCTQVEKADTTICLKWKNIETFTCDTQNITYRFQ
CGNMIFDNKEIKLENLEPEHEYKCDSEILYNNHKFTNAS
KIKTDFGSPGEPQIIFCRSEAAHQGVITWNPPQRSFHN
FTLCYIKETEKDCLNLDKNLIKYDLQNLKPYTKYVLSLH
AYIIAKVQRNGSAAMCHFTTKSAPPSQVWNMTVSMTS
DNSMHVKCRPPRDRNGPHERYHLEVEAGNTLVRNES
HKNCDFRVKDLQYSTDYTFKAYFHNGDYPGEPFILHH
STSYNSKALIAFLAFLIVTSIALLVVLYKIYDLHKKRSCNL
DEQQELVERDDEKQLMNVEPIHADILLETYKRKIADEG
RLFLAEFQSIPRVFSKFPIKEARKPFNQNKNRYVDILPY
DYNRVELSEINGDAGSNYINASYIDGFKEPRKYIAAQGP
RDETVDDFWRMIWEQKATVIVMVTRCEEGNRNKCAE
YWPSMEEGTRAFGDVVVKINQHKRCPDYHQKLNIVNK
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KEKATGREVTHIQFTSWPDHGVPEDPHLLLKLRRRVN
AFSNFFSGPIVVHCSAGVGRTGTYIGIDAMLEGLEAEN
KVDVYGYVVKLRRQRCLMVQVEAQYILIHQALVEYNQF
GETEVNLSELHPYLHNMKKRDPPSEPSPLEAEFQRLP
SYRSWRTQHIGNQEENKSKNRNSNVIPYDYNRVPLKH
ELEMSKESEHDSDESSDDDSDSEEPSKYINASFIMSY
WKPEVMIAAQGPLKETIGDFWQMIFQRKVKVIVMLTEL
KHGDQEICAQYWGEGKQTYGDIEVDLKDTDKSSTYTL
RVFELRHSKRKDSRTVYQYQYTNWSVEQLPAEPKELI
SMIQVVKQKLPQKNSSEGNKHHKSTPLLIHCRDGSQQ
TGIFCALLNLLESAETEEVVDIFQVVKALRKARPGMVST
FEQYQFLYDVIASTYPAQNGQVKKNNHQEDKIEFDNEV
DKVKQDANCVNPLGAPEKLPEAKEQAEGSEPTSGTEG
PEHSVNGPASPALNQGS

SEQID NO: 5

Apamistamab Heavy
Chain

EVKLLESGGGLVQPGGSLKLSCAASGFDFSRYWMSW
VRQAPGKGLEWIGEINPTSSTINFTPSLKDKVFISRDNA
KNTLYLQMSKVRSEDTALYYCARGNYYRYGDAMDYW
GQGTSVTVSSAKTTPPSVYPLAPGSAAQTNSMVTLGC
LVKGYFPEPVTVTWNSGSLSSGVHTFPAVLQSDLYTLS
SSVTVPSSTWPSETVTCNVAHPASSTKVDKKIVPRDC
GCKPCICTVPEVSSVFIFPPKPKDVLTITLTPKVTCVVVD
ISKDDPEVQFSWFVDDVEVHTAQTQPREEQFNSTERS
VSELPIMHQDWLNGKEFKCRVNSAAFPAPIEKTISKTK
GRPKAPQVYTIPPPKEQMAKDKVSLTCMITDFFPEDITV
EWQWNGQPAENYKNTQPIMDTDGSYFVYSKLNVQKS
NWEAGNTFTCSVLHEGLHNHHTEKSLSHSPGK

SEQID NO: 6

Apamistamab Light
Chain

DIALTQSPASLAVSLGQRATISCRASKSVSTSGYSYLH
WYQQKPGQPPKLLIYLASNLESGVPARFSGSGSGTDF
TLNIHPVEEEDAATYYCQHSRELPFTFGSGTKLEIKRAD
AAPTVSIFPPSSEQLTSGGASVVCFLNNEYPKDINVKW
KIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKDE
YERHNSYTCEATHKTSTSPIVKSFNRNEC

SEQID NO: 7

Apamistamab Heavy

Chain Variable Region

EVKLLESGGGLVQPGGSLKLSCAASGFDFSRYWMSW
VRQAPGKGLEWIGEINPTSSTINFTPSLKDKVFISRDNA
KNTLYLQMSKVRSEDTALYYCARGNYYRYGDAMDYW
GQGTSVTVSSA

SEQID NO: 8

Apamistamab Light
Chain Variable Region

DIALTQSPASLAVSLGQRATISCRASKSVSTSGYSYLH
WYQQKPGQPPKLLIYLASNLESGVPARFSGSGSGTDF
TLNIHPVEEEDAATYYCQHSRELPFTFGSGTKLEIKR

SEQID NO: 9

mAb 104 Heavy Chain

Variable Region

EVQLVESGGDLVQPGGSLKLSCTASGFTFSNYGMSWI
RQTPDKRLEWVATIVGNDYTYFPDSMKGRFTVSRDNA
KSILYLQMNSLASADTAMYYCTRHDWVFDYWGQGTPL
TVSSAKTTAPSVYPLAPVCGGTTGSSVTLGCLVKGYFP
EPVTLTWNSGSLSSGVHTFPALLQSGLYTLSSSVTVTS
NTWPSQTITCNVAHPASSTKVDKKIEPRVPITQNPCPP
LKECPPCAAPDLLGGPSVFIFPPKIKDVLMISLSPMVTC
VVVDVSEDDPDVQISWFVNNVEVHTAQTQTHREDYNS
TLRVVSALPIQHQDWMSGKEFKCKVNNRALPSPIEKTI
SKPRGPVRAPQVYVLPPPAEEMTKKEFSLTCMITGFLP
AEIAVDWTSNGRTEQNYKNTATVLDSDGSYFMYSKLR
VQKSTWERGSLFACSVVHEGLHNHLTTKTISRSLGK
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WYQQKPGQQPKLLIYRASDLETGIPTRFSGGGSGTDF
TLNIHPVEEDDAATYYCQQSREYPYTFGGGTRLEIKRA
DAAPTVSIFPPSSEQLTSGGASVVCFLNNFYPRDINVK
WKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKD
EYERHNSYTCEATHKTSTSPIVKSFNRNEC

SEQID NO: 11 mAb 2B8 Heavy Chain | EVKLVESGGGLLKPGGSLKLSCAASGFTFSKYWMHW
Variable Region VRQAPGKGLEWIGEIEYDGTETNYAPSMKDRFTISRDN
AKNTLYLOMSSVRSEDTATYFCTTLQIYNNYLFDYWG
QGVMVTVSSAQTTAPSVYPLAPGCGDTTSSTVTLGCL
VKGYFPEPVTVTWNSGALSSDVHTFPAVLQSGLYTLT
SSVTSSTWPSQTVTCNVAHPASSTKVDKKVERRNGGI
GHKCPTCPTCHKCPVPELLGGPSVFIFPPKPKDILLISQ
NAKVTCVVVDVSEEEPDVQFSWFVNNVEVHTAQTQP
REEQYNSTFRVVSALPIQHQDWMSGKEFKCKVNNKAL
PSPIEKTISKPKGLVRKPQVYVMGPPTEQLTEQTVSLT
CLTSGFLPNDIGVEWTSNGHIEKNYKNTEPVMDSDGS
FFMYSKLNVERSRWDSRAPFVCSVVHEGLHNHHVEK
SISRPPGK
SEQID NO: 12 mAb 2B8 Light Chain DIQMTQSPSFLSASVGDRVTINCKPSQNINKYLNWYQQ
Variable Region KLGEAPKRLIYNTNSLQTGIPSRFSGSGSGTDYTLTITS
LQPEDVATYFCLQHNRGVTFGSGTKLEIKRADAAPTVS
IFPPSMEQLTSGGATVVCFVNNFYPRDISVKWKIDGSE
QRDGVLDSVTDQDSKDSTYSMSSTLSLTKVEYERHNL
YTCEVVHKTSSSPVVKSFNRNEC
SEQID NO: 13 | AbA Heavy Chain (HC) | EVOQLVESGGDRVQPGRSLTLSCVTSGFTFNNYWMTWI
Variable Region (CDRs RQVPGKGLEWVASISSSGGSIYYPDSVKGRFTISRDNA
KNTLYLQMNSLRSEDTATYYCARDERWAGAMDAWG
bolded) QGTSVTVSS
SEQID NO: 14 AbA HC CDR1 FTENNYWMT
SEQID NO: 15 AbA HC CDR2 SISSSGGSIYYPDSVKG
SEQID NO: 16 AbA HC CDR3 ARDERWAGAMDA
SEQID NO: 17 | AbA Light Chain (LC) DIQMTQSPPVLSASVGDRVTLSCKASQNINKNLDWYQ
Variable Region (CDRs QKHGEAPKLLIYETNNLQTGIPSRFSGSGSGTDYTLTIS
SLQPEDVATYYCYQHNSRFTFGSGTKLEIK
underlined)
SEQID NO:18 | AbALC CDR1 KASQNINKNLD
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SEQID NO:20 | AbALC CDR3 YQHNSRFT
SEQID NO: 21 AbB Heavy Chain (HC) | EVQLVESGGDLVQPGRSLKLSCIASGFTFTNFWMTWI
Variable Region (CDRs RQVSGKGLEWVASISSSGGSIYYPDSVKDRFTISRDNA
9 KNTLYLQMNSLRSEDTATYYCVKLHYYSGGGDAWGQ
underlined) GTSVTVSS
SEQID NO:22 | AbB HC CDR1 FTFTNFWMT
SEQID NO:23 | AbB HC CDR2 SISSSGGSIYYPDSVKD
SEQID NO:24 | AbB HC CDR3 VKLHYYSGGGDA
SEQID NO: 25 AbB Light Chain (LC) DIQMTQSPSFLSASVGDRVTINCKASQNINKYLDWYQ
Variable Region (CDRs QKHGEAPKLLIHYTNNLHTGIPSRFSGSGSGTDYTLTIS
9 SLQPEDVATYFCLQHSSRWTFGGGTKLELK
bolded)
SEQID NO: 26 AbB LC CDR1 KASQNINKYLD
SEQID NO:27 | AbB LC CDR2 YTNNLHT
SEQID NO:28 | AbB LC CDR3 LQHSSRWT
SEQID NO:29 | AbC Heavy Chain (HC) | EVOQLVESGGDLVQPGRSLKLSCVASGFTFNNYWMTWI

Variable Region (CDRs
bolded)

RQVPGKGLEWVASISSSGGSIYYPDSVKDRFTISRDNA
KNTLFLQMNSLRSEDTATYYCARLYYYSGGGDAWGQ
GTSVTVSS
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SEQID NO: 31 | AbC HC CDR2 SISSSGGSIYYPDSVKD

SEQID NO: 32 | AbC HC CDR3 ARLYYYSGGGDA

SEQID NO: 33 | AbC Light Chain (LC) | DIQMTQSPSFLSASVGDRVTIICKASQDINKYLDWYQQ
Variable Redion (CDRs | KLGEAPKLLIYNTNNLHTGIPSRFSGSGSGTDYTLTISS

ariable Region (CDRs | | ~bEDVATYFCLQHISRWTFGGGTKLELK

bolded)

SEQID NO: 34 | AbC LC CDR1 KASQDINKYLD

SEQID NO: 35 | AbC LC CDR2 NTNNLHT

SEQIDNO: 36 | AbC LC CDR3 LQHISRWT

SEQID NO:37 | AbD Heavy Chain EVQLLESGGGLVQPGGSLRLSCAASGFTENNYWMTW
Variable Redion VRQAPGKGLEWVSSISSSGGSIYYPDRVKGRFTISRDN

9 SKNTLYLQMNSLRAEDTAVYYCARDERWAGAMDAW

(CDRs bolded) GQGTTVTVSS

SEQID NO: 38 | AbD-HC CDRT FTENNYWMT

SEQIDNO:39 | AbD-HC CDR2 SISSSGGSIYYPDRVKG

SEQID NO: 40 | AbD-HC CDR3 ARDERWAGAMDA
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QKPGKAPKLLIYETNNLQTGVPSRFSGSGSGTDFTLTI

Variable Region SSLQPEDFATYYCYQHNSRFTFGQGTKLEIK
(CDRs bolded)
SEQIDNO:42 | AbD-LC CDR1 KASQNINKNLD
SEQIDNO: 43 | AbD-LC CDR2 ETNNLQT
SEQIDNO: 44 | AbD-LC CDR3 YQHNSRFT
SEQIDNO:45 | AbD Heavy Chain EVOLLESGGGLVQPGGSLRLSCAASGFTENNYWMTW
(DR in bold: VRQAPGKGLEWVSSISSSGGSIYYPDRVKGRFTISRDN
| SKNTLYLQMNSLRAEDTAVYYCARDERWAGAMDAW
Constant region GQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGC
deriined: LVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYS
' LSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKS
D265C.LALA.H435A) | CDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTP
EVTCVVVCVSHEDPEVKENWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPA
PIEKTISKAKGQPREPQVY TLPPSRDELTKNQVSLTCLY
KGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFEFL
YSKLTVDKSRWQQGNVFSCSVMHEALHNAYTQKSLSL
SPGK
SEQIDNO:46 | AbD Light Chain DIQMTQSPSSLSASVGDRVTITCKASQNINKNLDWYQ
(CDRs n bold: QKPGKAPKLLIYETNNLQTGVPSRFSGSGSGTDFTLTI
' SSLQPEDFATYYCYQHNSRFTFGQGTKLEIKRTVAAPS
Constant region VFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKYD
inderlined) NALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSENRGEC
SEQIDNO:47 | AbE Heavy Chain EVOLVESGGGLVQPGGSLRLSCAASGFTFTNFWMAW
Variable Redion IRQAPGKGLEWVASISSSGGSIYYPDSVKDRFTISRDN
g SKNTLYLQMNSLRAEDTAVYYCVKFHHYSGGGDAWG
(CDRs bolded) QGTLVTVSS
SEQIDNO:48 | AbE-HC CDR1 FTFTNFWMA
SEQIDNO-49 | AbE-HC CDR2 SISSSGGSIYYPDSVKD
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SEQ ID NO: 51 AbE Light Chain DIQMTQSPSSLSASVGDRVTITCKASQNINKYLDWYQ
Variable Region QKPGKAPKLLIHYTNNLHTGIPSRFSGSGSGTDYTLTIS
SLQPEDFATYYCLQHSSRWTFGGGTKVEIK
(CDRs bolded)
SEQID NO: 52 AbE-LC CDR1 KASQNINKYLD
SEQID NO: 53 | AbE-LC CDR2 YTNNLHT
SEQID NO:54 | AbE-LC CDR3 LQHSSRWT
SEQID NO:55 | AbE Heavy Chain EVQLVESGGGLVQPGGSLRLSCAASGFTFTNFWMAW
(CDRs in bold: IRQAPGKGLEWVASISSSGGSIYYPDSVKDRFTISRDN
’ SKNTLYLQMNSLRAEDTAVYYCVKFHHYSGGGDAWG
Constant region QGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLV
underlined: KDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
’ SVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCD
D265C.LALA.H435A) KTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEV
TCVVVCVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ
YNSTYRVVSVLTVLHOQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG
FYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQGNVFSCSVMHEALHNAYTQKSLSLSP
GK
SEQID NO: 56 AbE Light Chain DIQMTQSPSSLSASVGDRVTITCKASQNINKYLDWYQ
(CDRs in bold: QKPGKAPKLLIHYTNNLHTGIPSRFSGSGSGTDYTLTIS
’ SLQPEDFATYYCLQHSSRWTFGGGTKVEIKRTVAAPS
Constant region VFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVD
underlined) NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEK
HKVYACEVTHQGLSSPVTKSFNRGEC
SEQID NO: 57 | AbF Heavy Chain EVQLVESGGGLVQPGGSLRLSCAASGFTFNNYWMTW
Variable Region VRQAPGKGLEWVSSISSSGGSIYYPDSVKDRFTISRDN
9 AKNSLYLQMNSLRAEDMAVYYCARLYYYDGGGDAWG
(CDRs bolded) QGTLVTVSS
SEQID NO: 58 AbF-HC CDR1 FTENNYWMT
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SEQID NO: 60 | AbF-HC CDR3 ARLYYYDGGGDA
SEQID NO: 61 | ABF Light Chain GIQMTQSPSSLSASVGDRVTITCKASQDINKYLDWYQ
Variable Region QKPGKAPKLLIYNTNNLHTGIPSRFSGSGSGTDYTLTIS
SLQPEDFATYYCLQHISRWTFGGGTKVEIK
(CDRs bolded)
SEQID NO: 62 | AbF-LC CDR1 KASQDINKYLD
SEQID NO: 63 | AbF-LC CDR2 NTNNLHT
SEQID NO: 64 | AbF-LC CDR3 LQHISRWT
SEQID NO: 65 | AbF Heavy Chain EVQLVESGGGLVOPGGSLRLSCAASGFTENNYWMTW
(CDRs in bold: VRQAPGKGLEWVSSISSSGGSIYYPDSVKDRFTISRDN
’ AKNSLYLQMNSLRAEDMAVYYCARLYYYDGGGDAWG
Constant region QGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLY
underlined: KDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLS
‘ SVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCD
D265C.LALA.H435A) | KTHTCPPCPAPEAAGGPSVFLFPPKPKDTLMISRTPEV
TCVVVCVSHEDPEVKFNWYVDGVEVHNAKTKPREEQ
YNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKG
EYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYS
KLTVDKSRWQQGNVFSCSVMHEALHNAYTQKSLSLSP
GK
SEQID NO: 66 | AbF Light Chain GIOMTQSPSSLSASVGDRVTITCKASQDINKYLDWYQ
(CDRs in bold: QKPGKAPKLLIYNTNNLHTGIPSRFSGSGSGTDYTLTIS
' SLQPEDFATYYCLQHISRWTFGGGTKVEIKRTVAAPSV
Constant region FIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDN
underiined) ALOSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKH
KVYACEVTHQGLSSPVTKSENRGEC
SEQIDNO:67 | Ab1 Heavy Chain QVQLVESGGGLVKPGGSLRLSCAASGFTFSSYSMNW
Variable Region VRQAPGKGLEWVSYISSSSSTIYYADSVKGRFTISRDN
AKNSLYLOMNSLRAEDTAVYYCARGGQYYYDSSRYG
(CDRs bolded) EVAFDIWGQGTMVTVSS

139




WO 2021/168128

PCT/US2021/018599

SEQID NO: 69 Ab1-HC CDR2 YISSSSSTIYYADSVKG
SEQID NO: 70 Ab1-HC CDR3 ARGGQYYYDSSRYGEVAFDI
SEQID NO:71 | Ab1 Light Chain DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYL
Variable Region DWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSGT
DFTLKISRVEAEDVGVYYCMQRRRTPPFTFGGGTKVEI
(CDRs bolded) K
SEQID NO:72 | Ab1-LC CDR1 RSSQSLLHSNGYNYLD
SEQID NO: 73 | Ab1-LC CDR2 LGSNRAS
SEQID NO:74 | Ab1-LC CDR3 MQRRRTPPFT
SEQID NO: 75 Ab1 Heavy Chain QVQLVESGGGLVKPGGSLRLSCAASGFTFSSYSMNW
(CDRs in bold: VRQAPGKGLEWVSYISSSSSTIYYADSVKGRFTISRDN
’ AKNSLYLQMNSLRAEDTAVYYCARGGQYYYDSSRYG
Constant region EVAFDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSG
underlined: GTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
’ QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD
D265C.LALA. .H435A) KKVEPKSCDKTHTCPPCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVTCVVVCVSHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHN
AYTQKSLSLSPGK
SEQID NO: 76 Ab1 Light Chain DIVMTQSPLSLPVTPGEPASISCRSSQSLLHSNGYNYL
(CDRs in bold: DWYLQKPGQSPQLLIYLGSNRASGVPDRFSGSGSGT
’ DFTLKISRVEAEDVGVYYCMQRRRTPPFTFGGGTKVEI
Constant region KRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREA
underlined) KVOQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTL
SKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
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VRQAPGKGLEWVSYISLSGATIHYADSVKGRFTISRDN
AKNSLYLQMNSLRAEDTAVYYCARGGQYYYDSSDYG

(CDRs bolded) EVAFDIWGQGTMVTVSS
SEQID NO: 78 | Ab2-HC CDR1 FTFEAYSMN
SEQID NO: 79 | Ab2-HC CDR2 YISLSGATIHYADSVKG
SEQIDNO: 80 | Ab2-HC CDR3 ARGGQYYYDSSDYGEVAFDI
SEQID NO: 81 | Ab2 Light Chain DIVMTQSPLSLPVTPGEPASISCRSSQSLVSNGYNYLD
Variable Regi WYLQKPGQSPQLLIYFGSSRASGVPDRFSGSGSGTDF
ariabie hegion TLKISRVEAEDVGVYYCMQRRRTPWSFGGGTKVEIK
(CDRs bolded)
SEQIDNO: 82 | Ab2-LC CDR1 RSSQSLVSNGYNYLD
SEQID NO: 83 | Ab2-LC CDR2 FGSSRAS
SEQID NO: 84 | Ab2-LC CDR3 MQRRRTPWS
SEQID NO: 85 | Ab2 Heavy Chain EVQLVESGGGLVQPGGSLRLSCAASGFTFEAYSMNW
(CDRs in bold: VRQAPGKGLEWVSYISLSGATIHYADSVKGRFTISRDN
' AKNSLYLQMNSLRAEDTAVYYCARGGQYYYDSSDYG
Constant region EVAFDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSG
~derlined: GTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
underiined; QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD
D265C.LALA.H435A) | KKVEPKSCDKTHTCPPCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVTCVVVCVSHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHN
AYTQKSLSLSPGK
SEQID NO: 86 | Ab2 Light Chain DIVMTQSPLSLPVTPGEPASISCRSSQSLVSNGYNYLD

WYLQKPGQSPQLLIYFGSSRASGVPDRFSGSGSGTDF
TLKISRVEAEDVGVYYCMQRRRTPWSFGGGTKVEIKR
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
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ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

underlined)

SEQID NO: 87 | Ab3 Heavy Chain QVQLVESGGGLVKPGGSLRLSCAASGFTFGGYSMNW
Variable Redi VRQAPGKGLEWVSYISISGATITYADSVKGRFTISRDN

arlable negion AKNSLYLQMNSLRAEDTAVYYCARGGQYYYDSSDYG

(CDRs bolded) EVAFDIWGQGTMVTVSS

SEQID NO: 88 | Ab3-HC CDR1 FTFGGYSMN

SEQID NO: 89 | Ab3-HC CDR2 YISISGATITYADSVKG

SEQID NO:90 | Ab3-HC CDR3 ARGGQYYYDSSDYGEVAFDI

SEQID NO: 91 | Ab3 Light Chain DIVMTQSPLSLPVTPGEPASISCRSSQSLVSNGYNYLD
Variable Region WYLQKPGQSPQLLIYFGSSRASGVPDRFSGSGSGTDF
(CDRs bolded) TLKISRVEAEDVGVYYCMQRRRTPPFTFGGGTKVEIK

SEQIDNO: 92 | Ab3-LC CDR1 RSSQSLVSNGYNYLD

SEQID NO: 93 | Ab3-LC CDR2 FGSSRAS

SEQID NO: 94 | Ab3-LC CDR3 MQRRRTPPFT

SEQID NO: 95 | Ab3 Heavy Chain QVQLVESGGGLVKPGGSLRLSCAASGFTFGGYSMNW

(CDRs in bold;
Constant region

underlined;

D265C.LALA.H435A)

VRQAPGKGLEWVSYISISGATITYADSVKGRFTISRDN
AKNSLYLQMNSLRAEDTAVYYCARGGQYYYDSSDYG
EVAFDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSG
GTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD
KKVEPKSCDKTHTCPPCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVTCVVVCVSHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHN
AYTQKSLSLSPGK
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ig
(CDRs in bold; WYLQKPGQSPQLLIYFGSSRASGVPDRFSGSGSGTDF
’ TLKISRVEAEDVGVYYCMQRRRTPPFTFGGGTKVEIKR
Constant region TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
underlined) QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
SEQID NO: 97 | Ab4 Heavy Chain EVQLVESGGGLVQPGGSLRLSCAASGFTFEAYSMNW
Variable Regi VRQAPGKGLEWVSYISLSGATIHYADSVKGRFTISRDN
ariabie hegion AKNSLYLQMNSLRAEDTAVYYCARGGQYYYTSSDYG
(CDRs bolded) EVAFDIWGQGTMVTVSS
SEQID NO: 98 | Ab4-HC CDRH FTFEAYSMN
SEQID NO: 99 | Ab4-HC CDR2 YISLSGATIHYADSVKG
SEQ D NO: 100 | Ab4-HC CDR3 ARGGQYYYTSSDYGEVAFDI
SEQID NO: 101 | Ab4 Light Chain DIVMTQSPLSLPVTPGEPASISCRSSQSLVSNGYNYLD
Variable Redi WYLQKPGQSPQLLIYFGSSRASGVPDRFSGSGSGTDF
ariabie hegion TLKISRVEAEDVGVYYCMQRRRTPWSFGGGTKVEIK
(CDRs bolded)
SEQID NO: 102 | Ab4-LC CDR1 RSSQSLVSNGYNYLD
SEQD NO: 103 | Ab4-LC CDR2 FGSSRAS
SEQID NO: 104 | Ab4-LC CDR3 MQRRRTPWS
SEQID NO: 105 | Ab4 Heavy Chain EVQLVESGGGLVQPGGSLRLSCAASGFTFEAYSMNW
(CDRs in bold; VRQAPGKGLEWVSYISLSGATIHY ADSVKGRFTISRDN
' AKNSLYLQMNSLRAEDTAVYYCARGGQYYYTSSDYG
Constant region EVAFDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSG
underlined: GTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
’ QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD
D265C.LALA.H435A) | KKVEPKSCDKTHTCPPCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVTCVVVCVSHEDPEVKFNW YVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVL
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AYTQKSLSLSPGK

SEQID NO: 106 | Ab4 Light Chain DIVMTQSPLSLPVTPGEPASISCRSSQSLVSNGYNYLD

(CDRs in bold: WYLQKPGQSPQLLIYFGSSRASGVPDRFSGSGSGTDF
' TLKISRVEAEDVGVYYCMQRRRTPWSFGGGTKVEIKR
Constant region TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
underlined) QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQID NO: 107 | Ab5 Heavy Chain EVQLVESGGGLVQPGGSLRLSCAASGFTFEAYSMNW

Variable Region VRQAPGKGLEWVSYISLSGATIHY ADSVKGRFTISRDN
9 AKNSLYLQMNSLRAEDTAVYYCARGGQYYYTSSDYG

(CDRs bolded) EVAFDIWGQGTMVTVSS

SEQ D NO: 108 | Ab5-HC CDR1 FTFEAYSMN

SEQID NO: 109 | Ab5-HC CDR2 YISLSGATIHYADSVKG

SEQID NO: 110 | Ab5-HC CDR3 ARGGQYYYTSSDYGEVAFDI

SEQID NO: 111 | Ab5 Light Chain DIVMTQSPLSLPVTPGEPASISCRSSQSLVSSGYNYLD
Variable Region WYLQKPGQSPQLLIYFGSSRASGVPDRFSGSGSGTDF

¢ neglo TLKISRVEAEDVGVYYCMQRRRTPWSFGGGTKVEIK

(CDRs bolded)

SEQID NO: 112 | Ab5-LC CDR1 RSSQSLVSSGYNYLD

SEQID NO: 113 | Ab5-LC CDR2 FGSSRAS

SEQID NO: 114 | Ab5-LC CDR3 MQRRRTPWS

SEQID NO: 115 | Ab5 Heavy Chain EVQLVESGGGLVQPGGSLRLSCAASGFTFEAYSMNW

(CDRs in bold;
Constant region
underlined;
D265C.LALA . H435A)

VRQAPGKGLEWVSYISLSGATIHYADSVKGRFTISRDN
AKNSLYLQMNSLRAEDTAVYYCARGGQYYYTSSDYG
EVAFDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSG
GTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD
KKVEPKSCDKTHTCPPCPAPEAAGGPSVFLFPPKPKD
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AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV

SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLYKGFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHN
AYTQKSLSLSPGK

SEQID NO: 116 | Ab5 Light Chain DIVMTQSPLSLPVTPGEPASISCRSSQSLVSSGYNYLD
CDRs in bold: WYLQKPGQSPQLLIYFGSSRASGVPDRFSGSGSGTDF
(CDRs in bold; TLKISRVEAEDVGVYYCMQRRRTPWSFGGGTKVEIKR
Constant region TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKV
underlined) QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK

ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQID NO: 117 | Ab6 Heavy Chain EVQLVESGGGLVQPGGSLRLSCAASGFTFEAYSMNW

Variable Redi VRQAPGKGLEWVSYISLSGATIHYADSVKGRFTISRDN
ariable Hegion AKNSLYLQMNSLRAEDTAVYYCARGGQYYYTSSDYG

(CDRs bolded) EVAFDIWGQGTLVTVSS

SEQID NO: 118 | Ab6-HC CDR1 FTFEAYSMN

SEQID NO: 119 | Ab6-HC CDR2 YISLSGATIHYADSVKG

SEQID NO: 120 | Ab6-HC CDR3 ARGGQYYYTSSDYGEVAFDI

SEQID NO: 121 | Ab6 Light Chain DIVLTQSPLSLPVTPGEPASISCRSSQSLVSSGYNYLD
Variable Redion WYLQKPGQSPQLLIYFGSSRASGVPDRFSGSGSGTDF

9 TLKISRVEAEDVGVYYCMQRRRTPWSFGGGTKVEIK

(CDRs bolded)

SEQID NO: 122 | Ab6-LC CDRT RSSQSLVSSGYNYLD

SEQID NO: 123 | Ab6-LC CDR2 FGSSRAS

SEQID NO: 124 | Ab6-LC CDR3 MQRRRTPWS

SEQID NO: 125 | Ab6 Heavy Chain EVQLVESGGGLVQPGGSLRLSCAASGFTFEAYSMNW

(CDRs in bold;
Constant region

VRQAPGKGLEWVSYISLSGATIHYADSVKGRFTISRDN
AKNSLYLQMNSLRAEDTAVYYCARGGQYYYTSSDYG
EVAFDIWGQGTLVTVSSASTKGPSVFPLAPSSKSTSG
GTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVD
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TLMISRTPEVTCVVVCVSHEDPEVKFNWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHN
AYTQKSLSLSPGK

SEQID NO: 126 | Ab6 Light Chain DIVLTQSPLSLPVTPGEPASISCRSSQSLVSSGYNYLD
CDRS in bold: WYLQKPGQSPQLLIYFGSSRASGVPDRFSGSGSGTDF
(CDRs in bold; TLKISRVEAEDVGVYYCMQRRRTPWSFGGGTKVEIKR
Constant region TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKV
underlined) QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK

ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQID NO: 127 | Ab7 Heavy Chain QVQLVESGGGLVKPGGSLRLSCAASGFTFGGYSMNW

Variable Redion VRQAPGKGLEWVSYISISGATITYADSVKGRFTISRDN
9 AKNSLYLQMNSLRAEDTAVYYCARGGQYYYDSSDYG

(CDRs bolded) EVAFDIWGQGTMVTVSS

SEQID NO: 128 | Ab7-HC CDR1 FTFGGYSMN

SEQID NO: 129 | Ab7-HC CDR2 YISISGATITYADSVKG

SEQID NO: 130 | Ab7-HC CDR3 ARGGQYYYDSSDYGEVAFDI

SEQID NO: 131 | Ab7 Light Chain DIVMTQSPLSLPVTPGEPASISCRSSQSLVSSGYNYLD
Variable Redion WYLQKPGQSPQLLIYFGSSRASGVPDRFSGSGSGTDF

9 TLKISRVEAEDVGVYYCMQRRRTPPFTFGGGTKVEIK

(CDRs bolded)

SEQID NO: 132 | Ab7-LC CDRT RSSQSLVSSGYNYLD

SEQID NO: 133 | Ab7-LC CDR2 FGSSRAS

SEQID NO: 134 | Ab7-LC CDR3 MQRRRTPPFT

SEQID NO: 135 | Ab7 Heavy Chain QVQLVESGGGLVKPGGSLRLSCAASGFTFGGYSMNW

(CDRs in bold;

Constant region

VRQAPGKGLEWVSYISISGATITYADSVKGRFTISRDN
AKNSLYLQMNSLRAEDTAVYYCARGGQYYYDSSDYG
EVAFDIWGQGTMVTVSSASTKGPSVFPLAPSSKSTSG
GTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
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KKVEPKSCDKTHTCPPCPAPEAAGGPSVFLFPPKPKD
TLMISRTPEVTCVVVCVSHEDPEVKENWYVDGVEVHN
AKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKV
SNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVL
DSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHN
AYTQKSLSLSPGK

SEQID NO:

136

Ab7 Light Chain
(CDRs in bold;
Constant region

underlined)

DIVMTQSPLSLPVTPGEPASISCRSSQSLVSSGYNYLD
WYLQKPGQSPQLLIYFGSSRASGVPDRFSGSGSGTDF
TLKISRVEAEDVGVYYCMQRRRTPPFTFGGGTKVEIKR
TVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKY
QWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSK
ADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQID NO:

137

AbA LC variable DNA

GACATCCAGATGACCCAGTCTCCACCTGTGCTGTCT
GCATCTGTAGGAGACAGAGTCACCCTTTCATGCAAG
GCAAGTCAGAATATTAACAAAAATTTAGACTGGTATC
AGCAGAAACATGGGGAAGCCCCTAAGCTCCTGATCT
ATGAGACAAATAATTTGCAAACGGGGATCCCATCAA
GGTTCAGTGGCAGTGGATCTGGGACAGATTACACTC
TCACCATCAGCAGTCTGCAACCTGAAGATGTGGCAA
CTTACTACTGTTACCAGCACAACTCCAGATTCACTTT
TGGCTCAGGGACCAAGCTGGAGATCAAA

SEQID NO:

138

AbA HC variable DNA

GAAGTGCAGCTGGTGGAGTCTGGGGGAGACAGGGT
ACAGCCTGGCAGGTCCCTGACACTCTCCTGTGTAAC
ATCTGGATTCACCTTTAACAACTATTGGATGACCTGG
ATCCGGCAAGTACCAGGGAAGGGCCTGGAGTGGGT
CGCTTCTATTAGTTCCAGTGGCGGTAGCATATATTAT
CCCGACTCTGTGAAGGGCCGATTCACCATCTCCAGA
GACAACGCCAAGAACACCCTGTATCTGCAAATGAAC
AGTCTGAGATCCGAGGACACGGCGACCTACTACTG
CGCAAGAGACGAAAGATGGGCTGGCGCTATGGACG
CCTGGGGGCAAGGGACCTCCGTCACCGTCTCCTCA

SEQID NO:

139

AbB LC variable DNA

GACATCCAGATGACCCAGTCTCCATCCTTCCTGTCT
GCATCTGTAGGAGACAGAGTCACCATCAACTGCAAG
GCGAGTCAGAACATTAATAAATATTTAGATTGGTATC
AGCAGAAACATGGGGAGGCCCCTAAGCTCCTGATC
CATTACACCAATAATTTGCACACAGGGATACCATCAA
GGTTCAGTGGAAGTGGATCTGGGACAGATTACACTT
TGACCATCAGCAGCCTGCAGCCTGAAGATGTTGCAA
CATATTTCTGTCTGCAACATTCCAGCAGGTGGACCTT
CGGCGGAGGGACCAAGCTTGAGCTGAAA

SEQID NO:

140

AbB HC variable DNA

GGGAAGGGCCTGGAGTGGGTCGCTAGCATTAGTTC
TAGTGGAGGTAGCATATATTATCCCGACTCTGTGAA
GGACCGATTCACCATCTCCAGAGACAACGCCAAGAA
CACACTGTATCTGCAAATGAACAGTCTGAGATCCGA
GGACACGGCGACATACTACTGCGTTAAGCTTCACTA
CTATTCCGGAGGGGGTGATGCTTGGGGCCAAGGAA
CCTCCGTCACCGTCTCCTCA

SEQID NO:

141

AbC LC variable DNA

GACATCCAGATGACCCAGTCTCCATCCTTCCTGTCT
GCATCTGTAGGAGACAGAGTCACCATCATCTGCAAG
GCGAGTCAGGACATTAACAAGTATTTAGACTGGTAT
CAGCAGAAATTGGGGGAAGCCCCTAAGCTCCTGATC
TACAATACAAATAATTTGCACACAGGGATACCATCAA
GGTTCAGTGGAAGTGGATCTGGGACAGATTACACTT
TGACCATCAGCAGCCTGCAGCCTGAAGATGTCGCAA
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CGGCGGAGGGACCAAGCTGGAGCTGAAA

SEQID NO: 142

AbC HC variable DNA

GAAGTGCAGCTGGTGGAGTCTGGGGGAGATTTGGT

ACAGCCTGGCAGGTCCCTGAAACTCTCCTGTGTTGC
CTCTGGATTCACCTTTAATAACTATTGGATGACATGG
ATTCGGCAAGTTCCAGGGAAGGGCCTGGAGTGGGT
CGCTTCCATTAGTAGTAGTGGTGGTAGCATATATTAT
CCCGACTCTGTGAAGGATCGATTCACCATCTCCAGA
GACAACGCCAAGAACACACTGTTTCTGCAAATGAAC

AGTCTGAGATCTGAGGACACGGCGACATACTACTGC
GCGAGACTGTATTACTATTCTGGTGGTGGCGATGCG
TGGGGCCAAGGAACCTCCGTCACCGTCTCCTCA

SEQID NO: 143

AbD Heavy Chain
Variable Region
(Nucleic Acid)

GAAGTGCAGCTTCTGGAGTCCGGTGGCGGACTGGT
CCAGCCGGGCGGATCTCTGAGACTTTCGTGTGCCG
CCTCGGGATTCACCTTCAACAACTATTGGATGACCT
GGGTCAGACAGGCCCCCGGAAAGGGCCTGGAATGG
GTGTCGTCAATTAGCTCCTCGGGGGGATCCATCTAC
TACCCTGATCGCGTGAAGGGCCGGTTCACAATCTCC
CGGGACAACAGCAAGAACACCCTCTACCTCCAAATG
AACAGCCTGCGCGCTGAGGACACTGCTGTGTACTAT
TGCGCGAGGGACGAGAGATGGGCCGGCGCAATGG
ATGCCTGGGGACAGGGGACCACCGTCACCGTCAGC
TCC

SEQID NO: 144

AbD Light Chain
Variable Region
(Nucleic Acid)

GATATTCAGATGACCCAGTCCCCATCATCCCTGTCC

GCCTCCGTGGGCGACCGCGTGACGATCACTTGCAA
AGCCAGCCAGAATATCAACAAGAACCTGGATTGGTA
CCAACAGAAGCCGGGGAAGGCCCCTAAGCTGCTGA
TCTACGAAACCAACAACTTGCAAACTGGCGTGCCGT
CAAGGTTCAGCGGTTCCGGGTCGGGCACCGACTTC

ACCCTGACCATTTCCTCGCTGCAACCCGAGGACTTC
GCGACCTACTACTGCTATCAGCACAACAGCCGGTTC
ACCTTCGGACAGGGCACCAAGCTCGAGATCAAG

SEQID NO: 145

AbE Heavy Chain
Variable Region
(Nucleic Acid)

GAAGTGCAGCTCGTGGAGTCGGGTGGAGGCCTTGT
GCAACCGGGAGGATCCCTGCGGCTCTCCTGCGCCG
CATCAGGCTTCACGTTCACCAACTTTTGGATGGCCT
GGATTAGACAGGCACCGGGGAAGGGACTGGAATGG
GTGGCGTCCATTAGCTCGTCCGGAGGATCCATCTAC
TATCCTGACTCAGTGAAGGACAGGTTTACCATCTCC
CGGGACAACAGCAAGAACACTCTGTACCTCCAAATG
AACTCGCTGCGCGCCGAGGACACCGCCGTGTACTA
CTGCGTGAAGTTCCATCACTACTCCGGCGGAGGAG
ATGCCTGGGGACAGGGTACTCTCGTGACTGTGTCGT
CcC

SEQID NO: 146

ADbE Light Chain
Variable Region
(Nucleic Acid)

GACATCCAGATGACCCAGAGCCCCTCCTCCCTGTCC
GCGTCTGTGGGCGACCGCGTGACCATTACGTGCAA
AGCTTCCCAGAACATTAACAAGTACCTGGATTGGTA
CCAGCAGAAGCCTGGAAAGGCCCCCAAGCTGTTGA
TCCACTACACAAACAACCTCCACACTGGTATCCCGT
CCCGGTTCTCGGGGTCCGGATCGGGAACTGACTAC
ACCCTGACCATCAGCAGCCTGCAGCCTGAAGATTTC
GCCACCTATTACTGCCTGCAACACTCCTCGCGCTGG
ACCTTCGGCGGGGGTACTAAGGTCGAGATCAAG
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GCAACCGGGAGGATCCCTGCGGCTCTCCTGCGCCG
CATCAGGCTTCACGTTCAACAACTACTGGATGACTT
GGGTCAGACAGGCACCGGGGAAGGGACTGGAATG
GGTGTCCAGCATTAGCTCGTCCGGAGGATCCATCTA
CTATCCGGACTCAGTGAAGGACAGGTTTACCATCTC
CCGGGACAACGCAAAGAACTCCCTGTACCTCCAAAT
GAACTCGCTGCGCGCCGAGGACATGGCCGTGTACT
ACTGCGCGAGGCTGTACTACTACGATGGGGGGGGC
GATGCCTGGGGACAGGGAACCCTAGTGACTGTGTC
GTCC

SEQID NO: 148

AbF Light Chain
Variable Region
(Nucleic Acid)

GGAATCCAGATGACACAGAGCCCGTCTAGCCTGTCA
GCATCCGTGGGGGACAGGGTCACCATCACCTGTAA
AGCCAGCCAGGATATTAACAAGTACCTGGACTGGTA
CCAGCAGAAGCCCGGGAAGGCCCCGAAGCTCCTGA
TCTACAACACCAACAACTTGCACACCGGAATTCCGT
CCCGCTTTTCGGGATCGGGATCCGGGACCGATTAC
ACCCTGACTATCTCCTCCCTGCAACCCGAGGACTTC
GCCACTTACTATTGCCTCCAACACATTTCCCGGTGG
ACTTTCGGCGGCGGCACCAAGGTCGAGATCAAG

SEQID NO: 149

Ab1 Heavy Chain
Variable Region
(Nucleic Acid)

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGT
CAAGCCTGGAGGGTCCCTGAGACTCTCCTGTGCAG
CCTCTGGATTCACCTTCAGTAGCTATAGCATGAACT
GGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTG
GGTTTCATACATTAGTAGTAGTAGTAGTACCATATAC
TACGCAGACTCTGTGAAGGGCCGATTCACCATCTCC
AGAGACAATGCCAAGAACTCACTGTATCTGCAAATG
AACAGCCTGAGAGCTGAGGACACGGCGGTGTACTA
CTGCGCCAGAGGTGGACAATACTACTACGACAGCA
GCAGATACGGTGAGGTAGCATTCGACATATGGGGTC
AGGGTACAATGGTCACCGTCTCCTCA

SEQID NO: 150

Ab1 Light Chain
Variable Region
(Nucleic Acid)

GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCC
GTCACCCCTGGAGAGCCGGCCTCCATCTCCTGCAG
GTCTAGTCAGAGCCTCCTGCATAGTAATGGATACAA
CTATTTGGATTGGTACCTGCAGAAGCCAGGGCAGTC
TCCACAGCTCCTGATCTATTTGGGTTCTAATCGGGC
CTCCGGGGTCCCTGACAGGTTCAGTGGCAGTGGAT
CAGGCACAGATTTTACACTGAAAATCAGCAGAGTGG
AGGCTGAGGATGTTGGGGTTTATTACTGCATGCAGA
GAAGACGCACTCCTCCTTTCACTTTTGGCGGAGGGA
CCAAGGTTGAGATCAAA

SEQID NO: 151

Ab2 Heavy Chain
Variable Region
(Nucleic Acid)

GAAGTGCAGCTTGTGGAGTCCGGTGGCGGACTGGT
CCAGCCGGGCGGATCTCTGAGACTTTCGTGTGCCG
CCTCGGGATTCACCTTCGAAGCGTATTCCATGAACT
GGGTCAGACAGGCCCCCGGAAAGGGCCTGGAATGG
GTGTCGTACATTAGCCTGTCGGGGGCCACCATCCAT
TACGCCGATAGCGTGAAGGGCCGGTTCACAATCTCC
CGGGACAACGCCAAGAACTCCCTCTACCTCCAAATG
AACAGCCTGCGCGCTGAGGACACTGCTGTGTACTAT
TGCGCGAGGGGTGGCCAGTACTACTACGACTCAAG
CGACTACGGCGAAGTGGCATTCGATATCTGGGGAC
AGGGGACCATGGTCACCGTCAGCTCC

SEQID NO: 152

Ab2 Light Chain
Variable Region
(Nucleic Acid)

GATATCGTGATGACACAGTCCCCTCTGTCCCTCCCT
GTGACCCCCGGAGAACCAGCCTCTATTTCCTGCCG
GTCCTCCCAATCCCTGGTGTCCAACGGTTATAACTA
CCTGGATTGGTACTTGCAAAAGCCCGGACAGAGCC
CCCAGCTGCTCATCTACTTCGGAAGCTCACGCGCGA

149




WO 2021/168128

PCT/US2021/018599

GGCACCGACTTCACGCTGAAGATCTCGAGAGTCGA
GGCCGAGGACGTGGGCGTGTACTACTGTATGCAGC
GGCGGCGCACCCCCTGGTCCTTCGGCGGCGGAACT
AAGGTCGAGATCAAG

SEQID NO: 153

Ab3 Heavy Chain
Variable Region
(Nucleic Acid)

CAAGTGCAGCTTGTGGAGTCCGGTGGCGGACTGGT
CAAGCCGGGCGGATCTCTGAGACTTTCGTGTGCCG
CCTCGGGATTCACCTTCGGCGGATATTCCATGAACT
GGGTCAGACAGGCCCCCGGAAAGGGCCTGGAATGG
GTGTCGTACATTAGCATCTCGGGGGCCACCATCACT
TACGCCGATAGCGTGAAGGGCCGGTTCACAATCTCC
CGGGACAACGCCAAGAACTCCCTCTACCTCCAAATG
AACAGCCTGCGCGCTGAGGACACTGCTGTGTACTAT
TGCGCGAGGGGTGGCCAGTACTACTACGACTCAAG
CGACTACGGCGAAGTGGCATTCGATATCTGGGGAC
AGGGGACCATGGTCACCGTCAGCTCC

SEQID NO: 154

Ab3 Light Chain
Variable Region
(Nucleic Acid)

GATATCGTGATGACACAGTCCCCTCTGTCCCTCCCT
GTGACCCCCGGAGAACCAGCCTCTATTTCCTGCCG
GTCCTCCCAATCCCTGGTGTCCAACGGTTATAACTA
CCTGGATTGGTACTTGCAAAAGCCCGGACAGAGCC
CCCAGCTGCTCATCTACTTCGGAAGCTCACGCGCGA
GCGGGGTGCCGGATAGGTTTTCGGGATCCGGAAGC
GGCACCGACTTCACGCTGAAGATCTCGAGAGTCGA
GGCCGAGGACGTGGGCGTGTACTACTGTATGCAGC
GGCGGCGCACCCCGCCCTTCACCTTCGGCGGCGGA
ACTAAGGTCGAGATCAAG

SEQID NO: 155

Ab4 Heavy Chain
Variable Region
(Nucleic Acid)

GAAGTGCAGCTTGTGGAGTCCGGTGGCGGACTGGT
CCAGCCGGGCGGATCTCTGAGACTTTCGTGTGCCG
CCTCGGGATTCACCTTCGAAGCGTATTCCATGAACT
GGGTCAGACAGGCCCCCGGAAAGGGCCTGGAATGG
GTGTCGTACATTAGCCTGTCGGGGGCCACCATCCAT
TACGCCGATAGCGTGAAGGGCCGGTTCACAATCTCC
CGGGACAACGCCAAGAACTCCCTCTACCTCCAAATG
AACAGCCTGCGCGCTGAGGACACTGCTGTGTACTAT
TGCGCGAGGGGTGGCCAGTACTACTACACCTCAAG
CGACTACGGCGAAGTGGCATTCGATATCTGGGGAC
AGGGGACCATGGTCACCGTCAGCTCC

SEQID NO: 156

Ab4 Light Chain
Variable Region
(Nucleic Acid)

GATATCGTGATGACACAGTCCCCTCTGTCCCTCCCT
GTGACCCCCGGAGAACCAGCCTCTATTTCCTGCCG
GTCCTCCCAATCCCTGGTGTCCAACGGTTATAACTA
CCTGGATTGGTACTTGCAAAAGCCCGGACAGAGCC
CCCAGCTGCTCATCTACTTCGGAAGCTCACGCGCGA
GCGGGGTGCCGGATAGGTTTTCGGGATCCGGAAGC
GGCACCGACTTCACGCTGAAGATCTCGAGAGTCGA
GGCCGAGGACGTGGGCGTGTACTACTGTATGCAGC
GGCGGCGCACCCCCTGGTCCTTCGGCGGCGGAACT
AAGGTCGAGATCAAG

SEQID NO: 157

Abb5 Heavy Chain
Variable Region
(Nucleic Acid)

GAAGTGCAGCTTGTGGAGTCCGGTGGCGGACTGGT
CCAGCCGGGCGGATCTCTGAGACTTTCGTGTGCCG
CCTCGGGATTCACCTTCGAAGCGTATTCCATGAACT
GGGTCAGACAGGCCCCCGGAAAGGGCCTGGAATGG
GTGTCGTACATTAGCCTGTCGGGGGCCACCATCCAT
TACGCCGATAGCGTGAAGGGCCGGTTCACAATCTCC
CGGGACAACGCCAAGAACTCCCTCTACCTCCAAATG
AACAGCCTGCGCGCTGAGGACACTGCTGTGTACTAT
TGCGCGAGGGGTGGCCAGTACTACTACACCTCAAG
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AGGGGACCATGGTCACCGTCAGCTCC

SEQID NO: 158

Ab5 Light Chain
Variable Region
(Nucleic Acid)

GATATCGTGATGACACAGTCCCCTCTGTCCCTCCCT
GTGACCCCCGGAGAACCAGCCTCTATTTCCTGCCG
GTCCTCCCAATCCCTGGTGTCCTCGGGTTATAACTA
CCTGGATTGGTACTTGCAAAAGCCCGGACAGAGCC
CCCAGCTGCTCATCTACTTCGGAAGCTCACGCGCGA
GCGGGGTGCCGGATAGGTTTTCGGGATCCGGAAGC
GGCACCGACTTCACGCTGAAGATCTCGAGAGTCGA
GGCCGAGGACGTGGGCGTGTACTACTGTATGCAGC
GGCGGCGCACCCCCTGGTCCTTCGGCGGCGGAACT
AAGGTCGAGATCAAG

SEQID NO: 159

Ab6 Heavy Chain
Variable Region
(Nucleic Acid)

GAGGTGCAGCTGGTCGAAAGCGGAGGAGGGCTGGT
GCAGCCTGGAGGATCCCTGCGGCTCTCATGTGCCG
CCTCCGGCTTTACCTTCGAAGCCTACTCCATGAACT
GGGTCAGACAGGCTCCCGGGAAGGGACTGGAATGG
GTCAGCTACATTTCGCTGTCCGGAGCCACCATCCAC
TACGCTGACTCAGTTAAGGGACGCTTCACCATCTCC
CGGGATAATGCAAAGAACTCCCTGTACCTCCAAATG
AATTCACTGAGGGCCGAGGACACTGCCGTGTACTAC
TGCGCCCGGGGAGGTCAATACTATTACACCTCCTCC
GACTACGGCGAAGTGGCCTTCGATATCTGGGGCCA
AGGAACCCTCGTGACTGTCTCCTCC

SEQID NO: 160

Ab6 Light Chain
Variable Region
(Nucleic Acid)

GACATCGTGCTGACCCAGTCACCGCTTTCCTTGCCC
GTGACTCCTGGGGAACCGGCCTCCATTTCGTGCCG
GTCCAGCCAGTCCCTGGTGTCCTCCGGCTACAATTA
CCTGGATTGGTACCTCCAAAAGCCCGGACAGTCCCC
ACAACTGCTCATCTACTTCGGGAGCTCAAGGGCCTC
AGGAGTGCCGGATCGCTTCTCGGGTTCCGGAAGCG
GGACTGACTTCACTCTGAAAATCAGCCGCGTGGAAG
CAGAGGACGTGGGCGTGTACTACTGCATGCAGCGC
AGGAGAACCCCCTGGTCCTTTGGCGGTGGAACGAA
GGTCGAAATCAAG

SEQID NO: 161

Ab7 Heavy Chain
Variable Region
(Nucleic Acid)

CAAGTGCAGCTTGTGGAGTCCGGTGGCGGACTGGT
CAAGCCGGGCGGATCTCTGAGACTTTCGTGTGCCG
CCTCGGGATTCACCTTCGGCGGATATTCCATGAACT
GGGTCAGACAGGCCCCCGGAAAGGGCCTGGAATGG
GTGTCGTACATTAGCATCTCGGGGGCCACCATCACT
TACGCCGATAGCGTGAAGGGCCGGTTCACAATCTCC
CGGGACAACGCCAAGAACTCCCTCTACCTCCAAATG
AACAGCCTGCGCGCTGAGGACACTGCTGTGTACTAT
TGCGCGAGGGGTGGCCAGTACTACTACGACTCAAG
CGACTACGGCGAAGTGGCATTCGATATCTGGGGAC
AGGGGACCATGGTCACCGTCAGCTCC

SEQID NO: 162

Ab7 Light Chain
Variable Region
(Nucleic Acid)

GATATCGTGATGACACAGTCCCCTCTGTCCCTCCCT
GTGACCCCCGGAGAACCAGCCTCTATTTCCTGCCG
GTCCTCCCAATCCCTGGTGTCCTCCGGTTATAACTA
CCTGGATTGGTACTTGCAAAAGCCCGGACAGAGCC
CCCAGCTGCTCATCTACTTCGGAAGCTCACGCGCGA
GCGGGGTGCCGGATAGGTTTTCGGGATCCGGAAGC
GGCACCGACTTCACGCTGAAGATCTCGAGAGTCGA
GGCCGAGGACGTGGGCGTGTACTACTGTATGCAGC
GGCGGCGCACCCCGCCCTTCACCTTCGGCGGCGGA
ACTAAGGTCGAGATCAAG
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ACAGCCTGGCGGGTCCCTGAGACTCTCCTGTGCAG
CCTCTGGATTCACCTTTAATAATTATTGGATGACATG
GGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGG
GTCTCATCTATTAGTTCCAGTGGTGGTAGCATTTACT
ACCCCGACAGGGTGAAGGGCCGGTTCACCATCTCC
AGAGACAATTCCAAGAACACGCTGTATCTGCAAATG
AACAGCCTGAGAGCCGAGGACACGGCGGTGTACTA
CTGCGCAAGAGACGAGAGATGGGCAGGTGCTATGG
ATGCCTGGGGGCAAGGGACCACGGTCACCGTCTCC
TCA

SEQID NO: 164

AbD Light Chain
Variable Region
(Alternate Nucleic Acid

Sequence)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCT
GCATCTGTAGGAGACAGAGTCACCATCACTTGCAAG
GCAAGTCAGAATATTAACAAGAATTTAGACTGGTATC
AGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCT
ATGAGACGAATAACTTGCAAACAGGGGTCCCATCAA
GGTTCAGTGGCAGTGGATCTGGGACAGATTTCACTC
TCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAA
CTTACTACTGTTATCAGCATAATTCTAGATTTACTTTT
GGCCAGGGGACCAAGCTGGAGATCAAA

SEQID NO: 165

AbE Heavy Chain
Variable Region
(Alternate Nucleic Acid

Sequence)

GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGT
ACAGCCTGGAGGGTCCCTGAGACTCTCCTGTGCAG
CCTCTGGATTCACCTTTACCAATTTTTGGATGGCGTG
GATCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGG
GTCGCAAGTATTAGTTCAAGTGGTGGTAGCATCTAC
TACCCTGACTCCGTGAAGGACCGGTTCACCATCTCC
AGAGACAATTCCAAGAACACGCTGTATCTGCAAATG
AACAGCCTGAGAGCCGAGGACACGGCGGTGTACTA
CTGCGTCAAGTTTCACCACTATTCAGGCGGCGGCGA
TGCTTGGGGCCAAGGGACCCTGGTCACCGTCTCCT
CA

SEQID NO: 166

AbE Light Chain
Variable Region
(Alternate Nucleic Acid

Sequence)

GACATCCAGATGACCCAGTCTCCATCCTCCCTGTCT
GCATCTGTAGGAGACAGAGTCACCATCACTTGCAAA
GCAAGTCAGAATATTAACAAGTATTTAGATTGGTATC
AGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCC
ATTACACTAACAACTTGCACACCGGGATTCCATCAA
GGTTCAGTGGCAGTGGATCTGGGACAGATTATACTC
TCACCATCAGCAGTCTGCAACCTGAAGATTTTGCAA
CTTACTACTGTCTGCAGCACAGTTCCAGATGGACAT
TCGGCGGAGGGACCAAGGTGGAGATCAAA

SEQID NO: 167

AbF Heavy Chain
Variable Region
(Alternate Nucleic Acid

Sequence)

GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGT
ACAGCCTGGAGGGTCCCTGAGACTCTCCTGTGCAG
CCTCTGGATTCACCTTCAATAACTATTGGATGACGTG
GGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTGG
GTTTCATCCATTAGTAGTAGTGGCGGTAGTATATACT
ACCCTGACTCTGTGAAGGATCGATTCACCATCTCCA
GAGACAATGCCAAGAACTCACTGTATCTGCAAATGA
ACAGCCTGAGAGCTGAGGACATGGCGGTGTACTAC
TGCGCCAGGTTGTACTACTACGACGGGGGAGGGGA
TGCGTGGGGCCAAGGAACCCTGGTCACCGTCTCCT
CA

SEQID NO: 168

AbF Light Chain
Variable Region
(Alternate Nucleic Acid

Sequence)

GGCATCCAGATGACCCAGTCTCCATCCTCCCTGTCT
GCATCTGTAGGAGACAGAGTCACCATCACTTGCAAG
GCGAGTCAGGACATTAATAAGTATTTAGATTGGTATC
AGCAGAAACCAGGGAAAGCCCCTAAGCTCCTGATCT
ACAATACAAACAATTTGCATACAGGGATCCCATCAAG
GTTCAGTGGAAGTGGATCTGGGACAGATTATACTCT
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ATATTACTGTCTTCAACACATATCTAGATGGACGTTC
GGCGGAGGGACCAAGGTGGAGATCAAA

SEQID NO: 169

Ab2 Heavy Chain
Variable Region
(Alternate Nucleic Acid

Sequence)

GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGT
ACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAG
CCTCTGGATTCACCTTCGAAGCATATAGCATGAACT
GGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTG
GGTTTCATACATTAGTCTCAGTGGTGCCACCATACA
CTACGCAGACTCTGTGAAGGGCCGATTCACCATCTC
CAGGGACAACGCCAAGAACTCACTGTATCTGCAAAT
GAACAGCCTGAGAGCCGAGGACACGGCGGTGTATT
ACTGCGCCAGAGGTGGACAATACTACTACGACAGCA
GTGATTACGGTGAGGTAGCATTCGACATATGGGGTC
AGGGTACAATGGTCACCGTCTCCTCA

SEQID NO: 170

Ab2 Light Chain
Variable Region
(Alternate Nucleic Acid

Sequence)

GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCC
GTCACCCCTGGAGAGCCGGCCTCCATCTCCTGCAG
GTCTAGTCAGAGCCTGGTCAGTAATGGATACAACTA
TTTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCC
ACAGCTCCTGATCTATTTCGGTTCTTCCCGGGCCTC
CGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAG
GCACAGATTTTACACTGAAAATCAGCAGAGTGGAGG
CTGAGGATGTTGGGGTTTATTACTGCATGCAGAGAA
GACGCACTCCTTGGTCTTTTGGCGGAGGGACCAAG
GTTGAGATCAAA

SEQID NO: 171

Ab3 Heavy Chain
Variable Region
(Alternate Nucleic Acid

Sequence)

CAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGT
CAAGCCTGGAGGGTCCCTGAGACTCTCCTGTGCAG
CCTCTGGATTCACCTTCGGAGGATATAGCATGAACT
GGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTG
GGTTTCATACATTAGTATCAGTGGTGCCACCATAACC
TACGCAGACTCTGTGAAGGGCCGATTCACCATCTCC
AGGGACAACGCCAAGAACTCACTGTATCTGCAAATG
AACAGCCTGAGAGCCGAGGACACGGCGGTGTACTA
CTGCGCCAGAGGTGGACAATACTACTACGACAGCA
GCGATTATGGTGAGGTAGCATTCGACATATGGGGTC
AGGGTACAATGGTCACCGTCTCCTCA

SEQID NO: 172

Ab3 Light Chain
Variable Region
(Alternate Nucleic Acid

Sequence)

GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCC
GTCACCCCTGGAGAGCCGGCCTCCATCTCCTGCAG
GTCTAGTCAGAGCCTGGTCAGTAATGGATACAACTA
TTTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCC
ACAGCTCCTGATCTATTTCGGTTCTTCCCGGGCCTC
CGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAG
GCACAGATTTTACACTGAAAATCAGCAGAGTGGAGG
CTGAGGATGTTGGGGTTTATTACTGCATGCAGAGAA
GACGCACTCCTCCTTTCACTTTTGGCGGAGGGACCA
AGGTTGAGATCAAA

SEQID NO: 173

Ab4 Heavy Chain
Variable Region
(Alternate Nucleic Acid

Sequence)

GAGGTGCAGCTGGTGGAGTCTGGGGGAGGCTTGGT
ACAGCCTGGGGGGTCCCTGAGACTCTCCTGTGCAG
CCTCTGGATTCACCTTCGAAGCATATAGCATGAACT
GGGTCCGCCAGGCTCCAGGGAAGGGGCTGGAGTG
GGTTTCATACATTAGTCTCAGTGGTGCCACCATACA
CTACGCAGACTCTGTGAAGGGCCGATTCACCATCTC
CAGGGACAACGCCAAGAACTCACTGTATCTGCAAAT
GAACAGCCTGAGAGCCGAGGACACGGCGGTGTATT
ACTGCGCCAGAGGTGGACAATACTACTACACGAGCA
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AGGGTACAATGGTCACCGTCTCCTCA

SEQID NO: 174

Ab4 Light Chain
Variable Region
(Alternate Nucleic Acid

Sequence)

GATATTGTGATGACTCAGTCTCCACTCTCCCTGCCC
GTCACCCCTGGAGAGCCGGCCTCCATCTCCTGCAG
GTCTAGTCAGAGCCTGGTCAGTAATGGATACAACTA
TTTGGATTGGTACCTGCAGAAGCCAGGGCAGTCTCC
ACAGCTCCTGATCTATTTCGGTTCTTCCCGGGCCTC
CGGGGTCCCTGACAGGTTCAGTGGCAGTGGATCAG
GCACAGATTTTACACTGAAAATCAGCAGAGTGGAGG
CTGAGGATGTTGGGGTTTATTACTGCATGCAGAGAA
GACGCACTCCTTGGTCTTTITGGCGGAGGGACCAAG
GTTGAGATCAAA

SEQID NO: 175

Human CD45RABC
Isoform (NCBI
Accession No.
NP_002829.3)

MTMYLWLKLLAFGFAFLDTEVFVTGQSPTPSPTGLTTA
KMPSVPLSSDPLPTHTTAFSPASTFERENDFSETTTSL
SPDNTSTQVSPDSLDNASAFNTTGVSSVQTPHLPTHA
DSQTPSAGTDTQTFSGSAANAKLNPTPGSNAISDVPG
ERSTASTFPTDPVSPLTTTLSLAHHSSAALPARTSNTTI
TANTSDAYLNASETTTLSPSGSAVISTTTIATTPSKPTC
DEKYANITVDYLYNKETKLFTAKLNVNENVECGNNTCT
NNEVHNLTECKNASVSISHNSCTAPDKTLILDVPPGVE
KFQLHDCTQVEKADTTICLKWKNIETFTCDTQNITYRFQ
CGNMIFDNKEIKLENLEPEHEYKCDSEILYNNHKFTNAS
KIKTDFGSPGEPQIIFCRSEAAHQGVITWNPPQRSFHN
FTLCYIKETEKDCLNLDKNLIKYDLQNLKPYTKYVLSLH
AYIIAKVQRNGSAAMCHFTTKSAPPSQVWNMTVSMTS
DNSMHVKCRPPRDRNGPHERYHLEVEAGNTLVRNES
HKNCDFRVKDLQYSTDYTFKAYFHNGDYPGEPFILHH
STSYNSKALIAFLAFLIVTSIALLVVLYKIYDLHKKRSCNL
DEQQELVERDDEKQLMNVEPIHADILLETYKRKIADEG
RLFLAEFQSIPRVFSKFPIKEARKPFNQNKNRYVDILPY
DYNRVELSEINGDAGSNYINASYIDGFKEPRKYIAAQGP
RDETVDDFWRMIWEQKATVIVMVTRCEEGNRNKCAE
YWPSMEEGTRAFGDVVVKINQHKRCPDYHQKLNIVNK
KEKATGREVTHIQFTSWPDHGVPEDPHLLLKLRRRVN
AFSNFFSGPIVVHCSAGVGRTGTYIGIDAMLEGLEAEN
KVDVYGYVVKLRRQRCLMVQVEAQYILIHQALVEYNQF
GETEVNLSELHPYLHNMKKRDPPSEPSPLEAEFQRLP
SYRSWRTQHIGNQEENKSKNRNSNVIPYDYNRVPLKH
ELEMSKESEHDSDESSDDDSDSEEPSKYINASFIMSY
WKPEVMIAAQGPLKETIGDFWQMIFQRKVKVIVMLTEL
KHGDQEICAQYWGEGKQTYGDIEVDLKDTDKSSTYTL
RVFELRHSKRKDSRTVYQYQYTNWSVEQLPAEPKELI
SMIQVVKQKLPQKNSSEGNKHHKSTPLLIHCRDGSQQ
TGIFCALLNLLESAETEEVVDIFQVVKALRKARPGMVST
FEQYQFLYDVIASTYPAQNGQVKKNNHQEDKIEFDNEV
DKVKQDANCVNPLGAPEKLPEAKEQAEGSEPTSGTEG
PEHSVNGPASPALNQGS

SEQID NO: 176

Human CD45RABC
Antigen (Fragment of
Human CD45RABC

Isoform)

QSPTPSPTGLTTAKMPSVPLSSDPLPTHTTAFSPASTF
ERENDFSETTTSLSPDNTSTQVSPDSLDNASAFNTTGV
SSVQTPHLPTHADSQTPSAGTDTQTFSGSAANAKLNP
TPGSNAISDVPGERSTASTFPTDPVSPLTTTLSLAHHS
SAALPARTSNTTITANTSDAYLNASETTTLSPSGSAVIS
TTTIATTPSKPTCDEKYANITVDYLYNKETKLFTAKLNV
NENVECGNNTCTNNEVHNLTECKNASVSISHNSCTAP
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DKTLILDVPPGVEKFQLHDCTQVEKADTTICLKWKNIET
FTCDTQNITYRFQCGNMIFDNKEIKLENLEPEHEYKCD
SEILYNNHKFTNASKIIKTDFGSPGEPQIIFCRSEAAHQG
VITWNPPQRSFHNFTLCYIKETEKDCLNLDKNLIKYDLQ
NLKPYTKYVLSLHAYIIAKVQRNGSAAMCHFTTKSAPP
SQVWNMTVSMTSDNSMHVKCRPPRDRNGPHERYHL
EVEAGNTLVRNESHKNCDFRVKDLQYSTDYTFKAYFH
NGDYPGEPFILHHSTSYNSK

SEQID NO: 177 | CD45 Fragment 1 TEKDCLNLDKNLIKYDLQNLK
SEQID NO: 178 | CD45 Fragment 2 CYIKETEKDCLNLDKNLIKYDLQNLKPYTKY
SEQID NO: 179 | CD45 Fragment 3 RPPRDRNGPHERYHLEVEAGNTLVRNESH
SEQID NO: 180 | CD45 Fragment 4 CRPPRDRNGPHERYHLEVEAGNTLVRNESHK
SEQID NO: 181 | CD45 Fragment 5 RNGPHERYHLEVEAGNT
SEQID NO: 182 | 1gG Light Chain RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYP
Constant Region REAKVQWKVDNALQSGNSQESVTEQDSKDSTY
SLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC
SEQID NO: 183 ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
_ VVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPK
IgG Heavy chain SCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLM
constant region of WT | ISRTPEVTCVVVDVSHEDPEVKFNW YVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPP
SRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQ
GNVFSCSVMHEALHNHYTQKSLSLSPGK
SEQID NO: 184 ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP

IgG Heavy chain
constant region
(D265C)*

EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPK
SCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVCVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPP
SRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQ
GNVFSCSVMHEALHNHYTQKSLSLSPGK
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SEQID NO: 185

lgG Heavy chain
constant region
(L234A / L235A/
D265C)*

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPK
SCDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTL
MISRTPEVTCVVVCVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGFYPSDIAVEWESNG
QPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQID NO: 186

IgG Heavy chain
constant region
(H435A / D265C)*

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPK
SCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLM
ISRTPEVTCVVVCVSHEDPEVKFNWYVDGVEVH
NAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKE
YKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPP
SRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQ
PENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQ
GNVFSCSVMHEALHNAYTQKSLSLSPGK

SEQID NO: 187

IgG Heavy chain
constant region
(L234A/ L235A/
H435A / D265C)*

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFP
EPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSS
VVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPK
SCDKTHTCPPCPAPEAAGGPSVFLFPPKPKDTL
MISRTPEVTCVVVCVSHEDPEVKFNWYVDGVEV
HNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGK
EYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP
PSRDELTKNQVSLTCLVKGFYPSDIAVEWESNG
QPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVFSCSVMHEALHNAYTQKSLSLSPGK

SEQID NO: 188

Consensus Sequence
of variable heavy chain
CDR1 (Abs 1-7)

FTF(S/E/G)(S/A/G)YSMN

SEQID NO: 189

Consensus Sequence
of variable heavy chain
CDR2 (Abs 1-7)

YIS(S/IL/)S(S/G)(S/A)TI(Y/H/T)YYADSVKG

SEQID NO: 190

Consensus Sequence
of variable heavy chain
CDR3 (Abs 1-7)

ARGGQYYY(D/T)SS(R/D)YGEVAFDI

SEQID NO: 191

Consensus Sequence
of variable light chain
CDR1 (Abs 1-7)

RSSQSLL(H/-)SNGYNYLD
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SEQID NO: 192

Consensus Sequence
of variable light chain
CDR2 (Abs 1-7)

(L/F)GS(N/S)RAS

SEQID NO: 193

Consensus Sequence
of variable light chain
CDR3 (Abs 1-7)

MQRRRTP(P/W)(F/S)(T/F)

SEQID NO: 194

Cynomolgus monkey
CD45

MTMCLWLKLLAFVFAFLDTEVFVTGQGSTLSPTGRRTT
KMPSVPLSSDPLPTHTTAFSPASISERENDFSETTPSLS
SDNTSTQVSPDSLDNASAFNTTGVSSALTPHLPTHADS
QTPSTGTDTQTPSGSAANTTLSPTPRSNDISDVPGERS
TASTFPTDPISPLATTLIPARNSSAALPARTSNTTITANT
SVSYLNASETTTPSPSGSTVISTPTIATTTSKPTCAEKY
ATIPVDYLYNNKTKLFTAKLNVNENVECTNNNHTHNICT
NNEVLNLPECKEMNVFVSHNSCTDRHKELKLDVPPEV
EKFQLDDCTPDVEANTTICLKWKIIETFACDKSKITYRF
QCGNKTYNKEGIYLENLEPEYEYKCDSEILYNNHKYINI
TKLIKTDFGIPGQPQNVVCRHEDAHQGVITWNPPQRSF
HNFTLCYVNKPAKKCLILDKHLTTYHLQNLKPYTNYSLS
LHAYIIAKVQRNGTAATCNFTTESAPPSQVQNMIVSTS
DNSMHVKCEVPRDVNGPTGLYHLEVEAGNTLVRNLSQ
SKCDFSVNNLQYSTYYNLKAYYHNGKYSGEPVILREST
SYNSKALIAFLAFLIIVTSIALLVVLYKIYDLHKKRSCNLD
EQQELVERDDEKQLMNVEPIHADILLETYKRKIADEGRL
FLAEFQSIPRVFSKFPIKEARKPFNQNKNRYVDILPYDY
NRVELSEINGDAGSNYINASYIDGFKEPRKYIAAQGPR
DETVDDFWRMIWEQKATVIVMVTRCEEGNRNKCAEY
WPSMEEGTRAFGDIVVKINQHKRCPDYIIQKLNIVNKKE
KATGREVTHIQFTSWPDHGVPEDPHLLLKLRRRVNAF
SNFFSGPIVVHCSAGVGRTGTYIGIDAMLEGLEAENKV
DVYGYVVKLRRQRCLMVQVEAQYILIHQALVEYNQFG
ETEVNLSELHPYLHNMKKRDPPSEPSPLEAEFQRLPSY
RSWRTQHIGNQEENKNKNRNSNVIPYDYNRVPLKHEL
EMSKESDHDSDESSDDDSDSEEPSKYINASFIMSYWK
PEVMIAAQGPLKETIGDFWQMIFQRKVKVIVMLTELKH
GDQEICAQYWGEGKQTYGDIEVDMKDTNKSSTYTLRV
FELRHSKRKDSRTVYQYQYTNWSVEQLPAEPKELVSLI
QVLKEKLPQKNFSEGNKHHKSTPLLIHCRDGSQQTGIF
CALLNLLESAETEEVVDIFQVVKALRKARPGMVSTFEQ
YQFLYDIASTYPAQNGQVKKNNHQEDKIEFDNEVDKV
KQDANCVNPLGATEKLPEAKEQATGSEPTSGTEGPEH
SVNGPASPALNQGS

SEQID NO: 195

Rhesus macaque
CD45

MTMCLWLKLLAFVFAFLDTEVFVTGQGSTLSPTGRRTT
KMPSVPLSSDPLPTHTTAFSPASISERENDFSETTPSLS
SDNTSTHVSPDSLDNASAFNTTGVSSALTPHLPTHADS
QTPSTGTDTQTPSGSAANTTLSPTPRSNDISDVPGERS
TASTFPTDPISPLATTLIPARNSSAALPARTSNTTITANT
SVSYLNASETTTPSPSGSTVISTPTIATTTSKPTCAEKY
ATIPVDYLYNNKTKLFTAKLNVNENVECTNNNHTHNICT
NNEVLNLPECKEMNVFVSHNSCTDRHKELKLDVPPEV
EKFQLDDCTPDVEANTTICLKWKIIETFACDKSKITYRF
QCGNKTYNKEGIYLENLEPEYEYKCDSEILYNNHKYINI
TKLIKTDFGIPGQPQNVVCRHEDAHQGVITWNPPQRSF
HNFTLCYVSKTAKKCLSLDKHLTTYHLQNLKPYTNYSL
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SLHAYIIAKVQRNGTAATCNFTTESAPPSQVQNMIVSTS
DNSMRVKCEAPRDVNGPTELYLLEVEAGNTLVRNLSQ
SECDFSVNNLQYSTYYNLKAYYHNGKYSGEPVILREST
SYNSKALIAFLAFLIIVTSIALLVVLYKIYDLHKKRSCNLD
EQQELVERDDEKQLMNVEPIHADILLETYKRKIADEGRL
FLAEFQSIPRVFSKFPIKEARKPFNQNKNRYVDILPYDY
NRVELSEINGDAGSNYINASYIDGFKEPRKYIAAQGPR
DETVDDFWRMIWEQKATVIVMVTRCEEGNRNKCAEY
WPSMEEGTRAFGDVVVKINQHKRCPDYIIQKLNIVNKK
EKATGREVTHIQFTSWPDHGVPEDPHLLLKLRRRVNA
FSNFFSGPIVVHCSAGVGRTGTYIGIDAMLEGLEAENK
VDVYGYVVKLRRQRCLMVQVEAQYILIHQALVEYNQF
GETEVNLSELHPYLHNMKKRDPPSEPSPLEAEFQRLP
SYRSWRTQHIGNQEENKNKNRNSNVIPYDYNRVPLKH
ELEMSKESDHDSDESSDDDSDSEEPSKYINASFIMSY
WKPEVMIAAQGPLKETIGDFWQMIFQRKVKVIVMLTEL
KHGDQEICAQYWGEGKQTYGDIEVDMKDTNKSSTYTL
RVFELRHSKRKDSRTVYQYQYTNWSVEQLPAEPKELV
SLIQVLKEKLPQKNSSEGNKHHKSTPLLIHCRDGSQQT
GIFCALLNLLESAETEEVVDIFQVVKALRKARPGMVSTF
EQYQFLYDIIASTYPAQNGQVKKNNHQEDKIEFDNEVD
KVKQDANCVNPLGATEKLPEAKEQATGSEPTSGTEGP
EHSVNGPASPALNQGS
SEQID NO: 196 | Shiga-like toxin 1 KEFTLDFSTAKTYVDSLNVIRSAIGTPLQTISSGGTSLLM
subunit A (SLT-1A) IDSGSGDNLFAVDVRGIDPEEGRFNNLRLIVERNNLYV
TGFVNRTNNVFYRFADFSHVTFPGTTAVTLSGDSSYTT
LQRVAGISRTGMQINRHSLTTSYLDLMSHSGTSLTQSV
ARAMLRFVTVTAEALRFRQIQRGFRTTLDDLSGRSYV
MTAEDVDLTLNWGRLSSVLPDYHGQDSVRVGRISFGS
INAILGSVALILNCHHHASRVARMASDEFPSMCPADGR
VRGITHNKILWDSSTLGAILMRRTISS
SEQID NO: 197 | Shiga toxin subunit A KEFTLDFSTAKTYVDSLNVIRSAIGTPLQTISSGGTSLLM
(StxA) IDSGTGDNLFAVDVRGIDPEEGRFNNLRLIVERNNLYVT
GFVNRTNNVFYRFADFSHVTFPGTTAVTLSGDSSYTTL
QRVAGISRTGMQINRHSLTTSYLDLMSHSGTSLTQSVA
RAMLRFVTVTAEALRFRQIQRGFRTTLDDLSGRSYVMT
AEDVDLTLNWGRLSSVLPDYHGQDSVRVGRISFGSIN
AILGSVALILNCHHHASRVARMASDEFPSMCPADGRV
RGITHNKILWDSSTLGAILMRRTISS
SEQID NO: 198 | Shiga-like toxin 2 DEFTVDFSSQKSYVDSLNSIRSAISTPLGNISQGGVSVS
subunit A (SLT-2A) VINHVLGGNYISLNVRGLDPYSERFNHLRLIMERNNLYV
AGFINTETNIFYRFSDFSHISVPDVITVSMTTDSSYSSLQ
RIADLERTGMQIGRHSLVGSYLDLMEFRGRSMTRASS
RAMLRFVTVIAEALRFRQIQRGFRPALSEASPLYTMTA
QDVDLTLNWGRISNVLPEYRGEEGVRIGRISFNSLSAIL
GSVAVILNCHSTGSYSVRSVSQKQKTECQIVGDRAAIK
VNNVLWEANTIAALLNRKPQDLTEPNQ

Other Embodiments
All publications, patents, and patent applications mentioned in this specification are incorporated
herein by reference to the same extent as if each independent publication or patent application was
specifically and individually indicated to be incorporated by reference.
While the invention has been described in connection with specific embodiments thereof, it will be

understood that it is capable of further modifications and this application is intended to cover any variations,
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uses, or adaptations of the invention following, in general, the principles of the invention and including such
departures from the invention that come within known or customary practice within the art to which the
invention pertains and may be applied to the essential features hereinbefore set forth, and follows in the
scope of the claims.

Other embodiments are within the claims.
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